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"Only  the  association  of  medicine  with  surgery  forms  the  perfect 
PHYSICIAN.    The  physician  who  is  deficient  in  the  knowledge  of  one  of 

THESE  branches  RESEMBLES  A  BIRD  WITH  BUT  ONE  WING." 

Art  of  Life  {Ayur  Veda)  :  early  Sanscrit,  first  century  of  Christian  era. 

"Surgery  consists  in  curing  a  disease  rather  than  in  the  removal 
OF  it  by  mechanical  means.  But  so  differently  do  most  think  upon 
this  subject  that  a  surgeon  who  performs  most  operations  and  gives 
most  pain  is  commonly  thought  the  best." 

John  Hunter,  MS.  Lectures,  1787. 


PHILADELPHIA: 
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PREFACE  TO  THE  THIRD  AMERICAN  EDITION. 


At  tlie  request  of  the  American  publishers,  I  have  undertaken  the  editing 
of  this  edition  of  Bryant's  Surgery,  and  I  have  found  much  pleasure  in  the 
work,  as  renewing  my  personal  acquaintance  with  the  practical  character  of 
the  author's  surgical  clinics  in  Guy's  Hospital.  Many  additions  have  been 
made,  and  numerous  illustrations  introduced,  all  of  which  will  be  found  in- 
closed in  brackets.  The  publishers'  desire  to  limit  the  work  to  one  volume 
has  induced  great  conciseness  in  the  additions,  though  nothing  of  the  original 
text  has  been  altered  or  omitted.  Most  of  the  new  material  introduced  relates 
to  the  opinions  and  practice  of  American  surgeons,  though  in  numerous  places 
it  has  seemed  appropriate  to  refer  to  foreign  matters  not  touched  upon  by  the 
author.  As  Bryant's  Surgery  has  recently  become  a  text-book  for  students 
in  many  parts  of  the  country,  I  have  endeavored  to  lay  particular  stress  upon 
subjects  of  importance  to  that  class  of  readers.  It  is  impossible  to  give  credit 
in  every  instance  to  the  originators  of  the  many  instruments  and  operations 
discussed,  since  such  things  soon  become  the  common  property  of  the  profes- 
sion, and  their  parentage  is  forgotten.  Any  originality  or  novelty  that  appears 
due  to  me  should  rather  be  ascribed  to  my  teacher  and  friend  Dr.  R.  J.  Levis, 
of  the  Pennsylvania  Hospital,  who  has,  since  my  earliest  medical  pupilage, 
been  my  guide  in  surgical  knowledge  and  my  model  for  operative  skill. 

J.  B.  R 

1118  Arch  St.,  December,  1880. 


PREFACE  TO  THIRD  EDITION. 


Ix  presentiDg  to  my  professional  brethren  the  Third  Edition  of  a  book  which 
has  been  so  kindly  received  as  this,  I  have  only  to  express  a  hope  that  it  will 
not  prove  less  acceptable  than  its  predecessors.  The  whole  has  been  carefully 
revised,  mach  of  it  has  been  re- written,  important  additions  have  been  made  to 
almost  every  chapter,  and,  of  the  six  hundred   and  seventy-two  wood-cuts, 

eighty-eight  are  new. 

THOMAS  BRYANT. 

53y  Upper  Brook  Street, 

GR08VE3fOR  Square, 

London,  December,  1878. 


PREFACE  TO  THE  SECOND  EDITION. 


A  SECOND  EDITION  of  this  manual  taving  been  called  for,  I  have  availed 
myself  of  the  opportunity  to  make  some  alterations  in  the  substance  as  well  as 
in  the  arrangement  of  the  work,  and,  with  a  view  to  its  improvement,  have 
recast  the  materials  and  revised  the  whole.  I  have,  also,  to  make  the  work 
more  complete,  added  much  new  matter,  including  chapters  on  diseases  and 
injuries  of  the  eye  and  ear,  some  remarks  on  dental  surgery,  on  the  diagnosis  of 
ovarian  tumors,  and  on  deformities,  together  with  at  least  one  hundred  new 
woodcuts. 

The  book  has  also,  for  the  sake  of  greater  convenience,  been  divided  into  two 
volumes,^  the  first  including  the  elementary  principles  of  our  art,  general  sub- 
jects, tumors,  the  surgery  of  the  cutaneous,  lymphatic,  nervous,  circulatory,  ^nd 
digestive  systems ;  and  the  second  the  surgery  of  the  respiratory,  urino-genital, 
muscular,  and  osseous  systems,  gunshot  wounds  and  amputations,  with  a  full 
general  index. 

I  am  well  aware  that  I  have  failed  to  realize,  in  the  execution  of  my  task, 
the  ideal  standard  I,  at  starting,  proposed  to  myself,  and  I  knew  when  I  first 
undertook  to  write  the  book  how  difficult  it  was  to  compress  the  treatment  of 
the  vast  range  of  subjects  included  under  the  title  of  Surgery  into  one  volume; 
but  my  object  was  to  offer  such  an  epitome  of  the  main  principles  and  methods 
of  practice  as  should  be  serviceable  to  the  student  and  practitioner ;  and  from 
the  reception  the  first  edition  of  this  work,  published  in  November,  1872,  has 
met  with  in  Grreat  Britain  and  America,  I  feel  justified  in  saying  that  I  have 
not  failed  in  the  attempt,  and  that  the  book  supplied  a  want  felt  by  the  profes- 
sional public. 

To  the  many  reviewers,  who  have  acknowledged  my  labors  so  fairly  and  so 
fully,  my  thanks  are  clearly  due,  but  still  more  to  the  profession  which  has 
welcomed  my  humble  services  so  kindly. 

Fully  alive,  therefore,  to  the  generous  appreciation  of  my  past  work,  and 
assuring  my  readers  that  no  pains  have  been  spared  to  bring  the  present  up  to 
as  high  a  standard  as  my  time  and  opportunities  have  allowed,  I  submit  it  in 

I  Comprised  in  one  volume  in  the  American  Edition. 


VIU  PRBFAOB    TO    SECOND    EDITION. 

all  confidence  to  the  kind  consideration  of  my  professional  brethren  as  no 
unworthy  exposition  of  modem  British  Surgery. 

In  its  execution  I  have  endeavored  to  acknowledge  on  all  occasions  the 
claims  of  others,  and  whatever  merit  or  novelty  may  attach  to  their  views  or 
operations ;  for  my  wish  has  been  to  present  not  so  much  my  own  opinion  as 
the  position  of  Surgery  at  the  time  I  write. 

It  only  remains  for  me  to  express  once  more  my  obligations  to  Mr.  Thomas 
Turner,  the  Treasurer  of  Guy's  Hospital,  by  whose  kindness  the  materials  in 
the  unrivalled  collections  of  that  institution  were  placed  at  my  disposal ;  to  my 
colleagues,  Drs.  Moxon,  Goodhart,  and  Purves,  Messrs.  Howse,  C.  Higgens,  and 
Moon ;  and  to  Mr.  Wesley,  the  artist  who  has  so  ably  illustrated  these  pages. 

Since  I  first  undertook  this  work  death  has  deprived  me  of  two  colleagues, 
Mr.  Poland  and  Dr.  Phillips,  both  of  whom  rendered  me  many  friendly  services 
and  much  valuable  assistance.    I  refer  to  their  names  with  gratitude  and  regret. 


68,  Upper  Brook  Street, 

Grosvexor  Square, 
March,  1876. 
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PRACTICE  OF  SURGERY, 


m TRODUCTORY  CHAPTER. 

Surgery  is  of  a  twofold  nature.  It  is  a  science  and  also  an  art — one  department  that 
requires  to  be  known  and  another  to  be  practised.  The  science  embraces  a  knowledge  of 
the  character,  the  causes,  and  the  effects  of  disease  and  injury,  and  also  of  the  processes 
by  which  they  are  best  repaired ;  the  art,  the  treatment  of  diseases  or  injuries  as  they 
present  themselves.  The  latter,  however,  in  order  to  be  successful,  must  be  based  upon 
science,  and  science  must  be  supported  by  observation,  at  the  bedside,  where  the  phe- 
nomena of  disease  must  be  studied,  and  the  symptoms  recognized  as  well  as  duly  weighed  ? 
and  also  in  the  post-mortem  room,  where  the  effects  are  to  be  traced.  The  great  object 
of  the  student,  therefore,  should  be  clinical  and  pathological  investigtition,  tiie  study  of 
the  living  and  the  dead.  It  is  by  this  alone  he  can  hope  to  acquire  a  solid  basis  on  which 
to  ground  his  practice. 

The  external  features  of  a  local  disease  may  appear  the  same  to  the  student  as  to  the 
loost  accomplished  practitioner ;  whereas  the  phenomena,  of  disease  are  often  perceptible 
to  the  surgeon  alone — the  acquired  art  of  observation  and  the  unconscious  influence  of 
experience  giving  to  the  mind  of  the  one  a  power  of  recognition  and  interpretation  which 
i$  denied  to  others. 

It  is  to  the  acquisition  of  this  power,  therefore,  that  the  student  should  devote  his 
energies,  and  to  this  end  cultivate  the  art  of  observation,  for  by  it  he  will  not  only  gain 
the  power  of  seeing  correctly,  but  also  of  interpreting  the  meaning  of  what  he  sees,  and 
will  tlwreby  acquire  a  diagnostic  acumen  which  cannot  otherwise  be  obtained. 

It  is  now  necessary  to  consider  by  what  method  a  correct  opinion  can  be  formed  in  any 
given  instance ;  how  sources  of  fallacy  are  best  eliminated  and  a  good  diagnosis  estab- 
lished, for  it  cannot  be  too  forcibly  impressed  upon  a  student's  mind  that'the  treatment  of 
a  case  will  not  be  successful  unless  based  on  a  clear  understanding  of  its  wants,  and  that 
these  cj»n  never  be  duly  appreciated  where  a  correct  diagnosis  of  its  nature  has  not  been 
made. 

The  mind  of  the  surgeon  should  invariably  be  judicial,  and  possess  nothing  of  the 
advocate,  it  should  be  so  regulated  as  to  be  able  to  put  aside  all  prejudices  and  precon- 
ceived ideas,  suppress  the  advocacy  of  all  unsupported  theories  and  hypotheses,  accept 
clinical  phenomena  as  they  are  observed,  and  arrive  at  a  conclusion  cautiously  and  clearly 
after  duly  balancing  the  facts  of  the  case,  and  carefully  weighing  the  possibilities  and 
probabilities  of  its  nature. 

To  form  a  diagnosis  of  a  case  mainly  on  probabilities  as  indicated  by  symptoms  may  be 
a  ready,  but  it  will  always  prove  a  rash  proceeding.  To  form  it  on  possibilities  will  be  a 
^afe,  although,  perhaps,  a  less  expeditious  course.  The  surgeon  who  acts  upon  the  first 
metho<I  must,  at  times,  fall  into  grave  errors,  although  his  diagnosis  will  often  appear 
brilliant  and  be  successful ;  while  he  who  habitually  forms  an  opinion  after  taking  into 
consideration  every  possibility  of  the  case,  and  comes  to  a  result  by  a  process  of  exclusion, 
must  surely,  on  the  whole,  be  more  certain  in  his  ends,  as  he  will  be  safer  and  sounder 
in  his  practice.  I  lay  down  therefore  the  following  proposition  as  a  guiding  principle  of 
investigation  applicable  alike  to  all  cases  of  injury  as  well  as  of  disease. 
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That  in  the  diagnoiU  of  a  caie^  erery  posftihiUty  of  fts  nature  should  he  entertained ^ 
and  a  conchtsion  arrived  tit  hy  a  procegs  of  efimination  ;  enrh  possibility  should  be  sepa- 
rately considered  and  uu-iyhcd,  and  the  most  prnhuMe  finfilly  accepted :  a  diagnosis  wholly 
framed  on  probabilities  being  most  hazardous. 

For  examplf,  fi  tumor  iii  the  femoriil  ring  vany  possibly  be  an  abscess,  an  aneurism,  or 
a  vartx,  cyst,  beriiin,  fniliirged  nrliind,  or  a  new  j^rovvtb.  An  abtiominal  tiimur  may  be 
ovarian,  uterine,  jn'ritoneMl,  vesical,  siplenie,  fecal,  ronal.  or  hy<lali\l.  Its  probable  nature 
will  be  bost  urrivL'd  at  by  t'Hminatinpf  enob  of  tbetin  possibilities  seriatim  after  a  due  con- 
aideration  of  all  its  clinira!  symiiioais:  iW  inost  probable  diagnosis  being  iinally  accepled 
on  tnideace  both  negative  tiud  |>ositive. 

With  the  abov€^  great  iirincipk-  of  praotiee  as  a  guide  in  clinical  investigation,  I  now 
proceed  to  consider  bow  an  injury  or  diswise  is  to  be  investigated,  confining  my  observa- 
tions to  classes  of  injury  Rnd  disease.  1  do  not  propfjse,  bowever,  to  point  out  here  tbe 
exact  mode  in  wbicli  it  is  well  to  examine  a  ease  or  to  report  it — for  a  i-eport  is  only  a 
written  examination — altlunigh  at  pagt^s  21  and  22  an  outline  will  be  seen,  wliich  may 
probably  Im  found  of  wrvice.  I  drew  it  out  many  years  ago  when  surgical  registrar  at 
Guy's,  where  it  luis  been  generally  followed  ever  si  nee. 
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When  a  surgeon  is  ealled  to  a  patient,  Ids  questions  naturally  apply  first  of  all  to  the 
seat  of  disesiae  or  injury,  la  it  in  the  bead,  chest,  abdomen,  or  extremities?  He  will 
then  \L*k  as  to  its  dunition  or  when  the  injury  wtui  received  ?  or  when  was  the  disease 
discovered?  If  a  case  of  injury,  his  inrjuiries  would  tend  to  elicit  the  exact  mode  of  ita 
production,  the  force  empioyed,  and  the  character  of  the  instrument  by  which  it  waa 
produced  ;  for  these  points  urn  of  essential  inj[>ortance  under  all  circunjstanees,  and  in 
head  injuries  they  often  give  the  key  to  the  solution  of  many  questions.  IJy  these  means 
the  exact  seat  of  injury  will  probably  be  indicnteil,  and  the  surgeon  will  be  led  lo  make  a 
close  examination  of  the  injured  pari  ;  but  he  should  never  fail  to  assure  himself  lliat  all 
Other  pans  of  the  body  are  sound  and  ia  working  order,  and  that  no  other  is  involved  in 
disease,  or  is  the  suljject  of  injury;  for  it  would  be  a  forlorn  hope  to  ampulate  for  a 
eruKlu'd  limb  when  associated  with  a  rnjitured  liver,  or  to  reduce  a  dislocated  joint  when 
combined  with  some  fatal  internul  lesion. 

In  a  case  of  injury  to  or  disease  of  the  head  or  nervous  system,  the  most  important 
point  the  surgeon  has  to  determine  has  reference  to  the  exact  seat  of  tlie  aii'eclion.  Is  it 
confined  to  the  soft  parts  covering  the  bone,  or  are  the  contents  of  the  skull  in  any  way 
involved  ?  because,  in  llie  former,  the  aflfeeiion  is  comparatively  of  small  importance  ; 
while  in  the  latter,  its  gravity  cannot  be  too  highly  estimated.  Sc^lp  wotinds,  however 
severe,  have  as  a  rule  a  successful  ending;  whilst  brain  injuries,  however  trivial,  should 
always  be  regarded  with  apprehension,  for  they  may  lead  to  the  most  serious  compli- 
cations. 

When  no  signs  of  brain  disturbance  after  an  injory  have  been  observed  the  diagnosis  ia 
not  difficult,  for  wiihottt  symptoms,  local  or  general,  a  surgeon  may  be  excused  from  enter- 
taining the  idwt  of  brain  eomplieation  ;  although  he  should  know  that  fatal  eases  of  frac- 
tured biise  luive  taken  place  without  any  symptoms  to  suggest  the  presence  of  such  an 
injury.  Wlien  indic.itiout*  of  brain  disturbance  exist,  the  ditfieulty  arises,  for  it  cannot 
be  tfKj  firmly  impressed  on  the  student's  mind  that  the  same  symptoms  may  be  produced 
by  concussion  as  by  compression  of  the  brain  ;  and  that  bone  pressing  on  the  brain,  and 
blood  effused  upon  its  surface,  or  within  its  structure,  give  rise  to  jirectsely  tlie  same 
phenomena:  he  should  know  that  the  symptoms  produced  by  apoplexy  the  result  of  a 
ruptured  vess^d,  and  by  henuirrbage  into  the  brain  from  an  injury,  are  almost  identical, 
and  that  those  produced  by  what  is  called  feinctional  distnrliance  of  the  bnrm  closely 
resemble  those  cijused  by  organic  mischief.  Whilst,  therefore,  it  is  imperative  on  the 
student  of  surgery  to  remember,  thul  a  variety  ol"  difterent  conditions  may  give  rise  to 
apparently  identical  clinical  symptoms  ;  he  must  know  that  the  clinical  history  of  each  of 
these  cases  will,  on  inquiry,. be  lound  to  differ  widely,  and  that  it  is  to  the  collateral 
evidence  of  the  case  he  must  kiok,  to  find  the  right  clue  to  a  successful  dingnosis. 

Where  no  clinical  history  can  be  obtained,  the  ditliculties  of  diagnosis  are  inde<Ml  great; 
thus,  when  a  surgeon  is  called  Ui  see  a  man  who  has  been  tbund  in  the  street,  insensible  ; 
who  is  in  fact  in  an  apoplectic  condition,  and  bus,  at  the  same  time,  si>me  externa!  evidence 
of  injury  to  bis  skull;  and  may  jierhufis  also  smell  of  spirits.  The  questions  that  arise  in 
the  surgeon's  mind  under  these  ei re uxn stances  are  very  conflicting.     Did  this  man  have  a 
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fit  and  then  fall  ?  or,  are  the  symptoms  due  to  a  brain  injury,  the  result  of  an  accident  ? 
Was  he  knocked  down  and  injured,  or,  was  the  injury  the  consequence  of  a  fall  ?  Are 
the  symptoms  caused  by  drunkenness,  or  how  far  are  they  complicated  with  it?  Are  they 
the  result  of  blood-poisoning  from  kidney  disease,  or  poisoning  by  opium  ? 

To  unravel  all  these  points  great  care  and  discrimination  are  required.  Too  much, 
indeed,  cannot  be  bestowed  upon  the  task,  because  to  treat  an  apoplectic  seizure,  or  a  case 
of  severe  brain  injury  from  external  violence,  for  drunkenness,  is  a  grave  error;  but 
unfortunately,  it  is  one  which  is  not  uncommon.  To  mistake  drunkenness  for  apoplexy 
or  severe  head  injury,  is,  perhaps,  a  less  grave  although  it  is,  without  doubt,  a  serious 
fault.  As  a  matter  of  practice,  however,  it  is  generally  a  wise  rule  to  regard  all  these 
suspicious  cases  from  the  more  serious  point  of  view,  and  to  watch  and  wait  for  symptoms 
to  indicate  the  practice  that  should  be  pursued. 

What  I  wish  therefore  to  impress  upon  the  student  is  the  necessity  of  bearing  in  mind 
that  all  these  different  conditions  alluded  to  present  to  the  surgeon  many  features  in  com- 
mon, and  that  a  correct  diagnosis  can  only  be  arrived  at  by  a  process  of  exclusion.  The 
possibilities  of  the  case  having  thus  been  reviewed,  the  probabilities  can  only  be  weighed 
by  a  rigid  inquiry,  even  into  the  minutest  circumstances  that  can  be  ascertained. 

In  cases  of  lo<»l  paralysis  the  difficulties  of  diagnosis  are  very  great.  Is  the  cause  a 
centreJ one — that  is,  is  it  in  the  brain  or  cord?  or  is  \t peripheral — at  the  termination  of 
the  nerves?  or,  is  it  local  without  being  quite  peripheral? 

If  one  of  the  two  former  causes  be  in  operation,  the  history  of  the  case  will  probably 
form  a  true  guide  to  the  surgeon ;  and  in  the  latter  some  local  injury  to  the  nerves 
supplying  the  part,  some  tumour  or  aneurism  pressing  upon  the  nerves,  will  probably  be 
found  ;  or,  perchance  it  may  be  a  case  of  lead  palsy  or  infantile  paralysis.  But  under  any 
circumstances,  a  true  diagnosis  can  only  be  made  by  eliminating  from  consideration  the 
many  possible  causes  and  adopting  the  most  probable. 

Again,  It  should  be  an  invariable  rule  of  practice  in  every  ease  of  injury  or  disease  to 
compare  the  sound  with  the  ajfected  side  of  the  body.  In  the  diagnosis  of  a  dislocation  or 
fracture,  the  information  gained  by  the  comparison  is  always  of  great  value,  and  furnishes 
often  to  the  experienced  eye  a  true  suggestion  as  to  the  nature  of  the  accident.  In  joint 
disease,  also,  the  practice  is  of  equal  importance  ;  any  effusion  into  a  joint,  or  enlargement 
of  the  bones  being,  as  a  rule,  readily  detected  on  making  the  comparison. 

The  nature  of  the  disease  or  injury  being  thus  suggested  to  the  mind  through  the  eye, 
the  suggestion  remains  to  be  confirmed  or  corrected  by  a  careful  manual  examination,  by 
the  other  clinical  symptoms,  and  by  the  history  of  the  case  ;  the  facts  elicited  by  the  sight, 
by  the  hand,  and  by  the  ear,  being  made  separately  available,  and  the  conclusion  drawn 
after  a  careful  balancing  of  the  probabilities  and  possibilities  of  the  case.  The  diagnosis 
will  be  well  e^itablished  when  all  these  different  modes  of  investigation  lead  to  one  conclu- 
lion.  In  surgery  as  in  medicine  the  student  must  educate  the  eye  to  see  and  the  hand  to 
feel.  The  task  is  by  no  means  simple  or  easy ;  indeed,  it  is  one  of  the  most  difficult  to 
learn,  and  cannot  be  begun  too  early  in  a  professional  career.  Reading  will  not  help,  nor 
thought  aid  ;  personal  experience  at  the  bedside  alone  will  supply  the  want. 

To  recognize  the  existence  of  a  wound,  or  the  deformity  of  a  broken  bone,  may  not  be 
difficult ;  but  to  read  aright  the  endless  phenomena  which  a  wound  presents,  and  to  make 
out  the  character  or  tendency  of  a  fracture,  requires  much  experience.  To  see  that  a 
(Welling  exists  in  a  part  is  open  to  the  uneducated  eye ;  but  to  recognize  the  various 
aspects  that  different  tumors  assume,  to  make  out  their  form,  position,  and  attachments, 
to  estimate  their  consistence,  to  recognize  the  fluctuation  of  fluid,  whether  superficial  or 
deep,  and  to  detect  pulsation,  require  considerable  tactile  power  and  long  education. 
What  education  also  is  demanded  in  order  to  read  the  phenomena  presented  in  diseases 
of  the  eye  or  the  skin  !  "No  study  of  the  written  observations  of  others  could  enable  any 
to  appreciate  those  endless  varieties  of  the  pulse  which  entirely  baffle  description,  or  to 
distinguish  between  the  warmth  of  the  skin,  excited  by  various  accidental  causes,  and  the 
pungent  heat  accompanying  the  first  stage  of  pneumonia,  or  acquaint  him  with  the  shrunk 
and  shrivelled  features  derived  from  the  long-continued  disease  of  the  abdominal  viscera 
—the  white  and  bloated  countenance  often  attendant  on  changes  in  the  functions  or  struc- 
ture of  the  kidney — thesqualid  and  mottled  complexion  of  the  cachexia  dependent  upon 
the  united  effects  of  mercury  and  syphilis — the  pallid  face  of  hemorrhage — the  waxen  hue 
of  amenorrboea — the  dingy  whiteness  of  malignant  disease — the  vacant  lassitude  of  fever 
—the  purple  cheek  of  pneumonia — the  bright  flush  of  phthisis — the  contracted  features 
and  corrugated  brow  of  tetanus ;  all  which  shades  of  countenance,  with  many  more  that 
might  be  enumerated,  are  distinctly  recognized  by  the  experienced  eye."  (Dr.  Bright, 
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*  Guy's  FIo8p.  R(*[>.,'  183G.)  Yet  nil  this,  and  someibing  more,  is  to  be  acquired  by  means 
of  trained  observations,  and  no  labor  on  the  student's  [mrt  should  be  considered  too  great 
fur  its  utiaiument, 

The  subject  of  Diathesis  cbiims  the  attention  of  tlie  surgeon,  on  ut'connl  of  it/?  undoubted 
bearinf^  on  pruetieal  surgery.  In  the  nfrtntious,  srroj'tdotfs^  :ind  tuherculmts  (iiuthesis,  all 
of  wliieh  ajipe'Sir  to  be  closoly  allied,  there  is,  no  doiibl,  a  ti^ndeney  to  glandular  enlarge- 
menr,  the  formulion  of  carseons  deposits,  and  a  low  kind  of  inflammatory  action,  whelhtrr 
in  the  bones,  joints,  skin,  or  lungs;  but  beyond  these  elinieal  Caets  we  know  notliing. 
Diseasfc  in  subjects  who  have  Uiesn*  diathenes  is  precisely  identical  in  its  essential  nature 
with  the  same  disezise  as  found  in  others  who  have  them  not.  It  may  be  moditied  in  its 
course  by  the  diathesis,  but  it  is  the  same.  These  names  have,  likewise,  no  special  signi- 
Kration  when  applied  to  local  atTcctions, 

It  is  important  to  bear  (his  (act  in  mind,  for  tliere  can  he  liltl<*  doubt  that  the  expres- 
sions "  .strumon?*  disease"  and  "scrofulous  iliiii>('asc"  have  had  an  injnriou*i  intluence  on  tin; 
practice  of  surgery.  They  have  to(»  often  led  the  surgeon  (and  misled  the  public)  to 
R'gard  a  local  atic-ction  in  a  >«irumous  or  scrofulous  subject  as  incurable,  as  depending  on 
Home  conslilutional  condition,  and  not  on  a  local  cause.  In  disease  of  the  joints  this  error 
has  been  mucli  felt,  and  should  be  rejected.  [There  have  doubtless  been  many  cases  of 
joint  disejtse  attributed  to  a  scrol'ulous  diathe?!.-*,.  when  the  jiectiliur  constitutional  symptoms 
were  secondary,  and  due  to  the  long  cnniiTHianL'e  of  an  init)erfect!y  treated  arthritis.] 

The  modern  ittvestigations  of  Dra.  Sanderson  and  Fox  in  our  own  country,  and  Dr. 
AVahlenbnrg'  abroad,  t(nid,  however,  to  shftvv  that  the  «m>/«/oM*  diathesi?,  in  which  there 
is  a  tendency  to  infhimnmtion  of  a  h)W  type,  gives  rise^  under  some  circumstances,  to 
tubercuhnis^ntnl  that  local  inflammatory  affections  of  a  chronic  nature  are  es|»eeial)y  prone 
to  be  followed  by  tuberculous  disease.  The  gray  granulations  or  tubercles  are  apparently 
derived  from  ^canc  pre-existing  iiilbimmalion  ;  from  the  absorjition  into  the  blood  of  the 
caseous  or  ch*'e»t/  deposits  which  are  supposeil  to  be  the  residue  of  an  antecedent  inflam- 
matory action — whetjier  in  the  bones,  joints,  glamls,  or  lungs — and  liiese  are  subse<^uently 
dtssetuinuted  in  the  form  of  miliary  tubercle.  Ntemeyer,  indeed,  maintains  lliat  *' tlie 
formation  of  tuben-le  never  takes  place  unless  preceded  by  pneumonia,  terminating  in 
caseous  infiltration  of  the  pulmonary  tissue,"  To  the  surgeon  this  aspect  oJ'  the  case  is  of 
immense  importance,  for  it  is  cleaj'ly  his  duty,  under  these  circumstances,  to  hasten  the 
recovery  of  local  suppurative  disease  as  much  as  possible,  and  where  this  cannot  be  carried 
out,  tt»  remove  it.  For  let  it  be  once  shown  that  local  disease  has  a  direct  inJiuenee  in 
producing  constitutional  dyscr.isia — call  it  by  what  name  we  will — and  the  necessity  of 
dealing  actively  with  chronic  local  affections  becomes  a  duty.  1  have  occ^isionally  acted 
ufton  this  princi[de  with  the  best  I'esults,  tnul  in  more  than  one  case  in  which  there  was 
progressive  lung  mischief  associated  with  a  disorganized  knee  have  found  the  lung  affec- 
tion s[)eedily  subside  after  amputation.  It  must  likewise  be  admitted  that  a  local  disease, 
in  a  strumous  subject,  may  be  as  amenable  to  trealnu*nt  as  it  is  in  a  more  healthy  otie. 
The  treatment  may  in<leed  re<piire  some  modification  from  the  fact  of  its  occurring  in  such 
H  subject,  but  the  principles  ol  }>ractice  in  both,  the  strumous  and  the  non-strumous,  are 
the  same,  ahhoiigli  we  know  that  in  the  former  all  diseased  aeti<m  is  of  a  low  type,  and 
that  there  is  always  a  greater  tendency  to  degenerative  changes  than  we  find  in  other  sub- 
jects. Some  patii/>logists  have  been  bold  enough  to  say  that  the  scrofulous  diathesis  is  the 
conse<iuence  of  hereditary  syphilis,  but  evidence  is  wanting  to  substantiHte  this  view. 
[Gross  is  an  eminent  advocate  of  this  iloctrine,  but  Ints  as  yet  few  followers  in  the  belief.] 

Ila-mophilia,  or  the  /tt^morrhatjie  diathesis,  is  a  subject  of  jfcculiar  interest  to  the  sur- 
geon. That  it  is  geueniHy  hereditary  there  can  be  no  doubt,  and  in  some  instances  it 
artecta  several  members  of  the  same  family.  It  is  shown  by  a  peculiar  ten<lency  to  bleed- 
ing on  the  slightest  provocation,  and  by  the  difliculty  there  is  in  arresting  hemorrhage 
when  it  does  lake  place.  The  surgeon  should  always  have  l>efore  him  tlie  possibility  of 
his  patient  being  a  subject  of  this  diathesis  ;  for  allliough  it  windd  not  prevent  the  per- 
formance of  any  operation  essential  to  save  life,  it  would  materially  ufft-cl  the  <piestion  of 
operating  for  any  reason  of  expediency,  and  would  intluence  the  practice  adopted. 

Tlie  bleeding  may  take  place  from  any  part  of  the  body,  or  into  any  cavity.  It  may 
be  venous  or  aitenal,  atid  nuiy  occur  without  any  ilcHuite  cause,  or  fbllo%v  some  slight 
injury.  Sir  W.  Jenner  stiitcs  that  in  these  cases  '*  the  tissues  are  soft  and  bruise  easily; 
the  blood  is  slow  in  coagulating,  althcmgh  it  coagulates  as  firndy  as  in  health  ;  that  \Sf 
blood  is  formed  rapidly,  and  there  is  a  tendency  to  plethora  of  the  small  vessels,  au<l  that 
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when  the  patient  is  looking  his  beat,  injuries  have  the  worst  effect,  and  spontaneous 
beniorrhages  are  most  likely  to  occur."  In  this  disease,  therefore,  he  advivses  a  mercurial 
and  saline  purge  every  three  weeks,  dry  food,  with  a  considerable  portion  of  dry  fibrinous 
meats,  and  plenty  of  open-air  exercise  ;  great  care  being  observed  to  avoid  injuries. 

A  few  words  row  respecting  cachexia. 

Do  they  exist  ?  Is  there  any  definite  aspect  associated  with  any  definite  disease  ?  Is 
there  a  cancerous  cachexia?  I  have  little  hesitation  in  stating  that  in  practice  no  such 
thing  can  be  established,  and  that  a  large  number  of  patients  suffering  from  cancer  are 
as  healthy  looking  as  any  other  class,  if  not  often  healthier.  There  can  be  no  doubt  that 
a  patient,  suffering  from  cancer  which,  by  its  discharges  or  development,  interferes  with 
the  important  functions  of  life,  and  undermines  his  powers,  has  an  anxious,  drawn,  blood- 
less, and  waxy  appearance  ;  but  so  has  the  subject  of  any  organic  disease  which  interferes 
with  the  functions  of  digestion  and  assimilation,  and  particularly  the  subject  of  intestinal 
disease.  The  patient  exhausted  by  suppuration,  by  spinal,  bone,  or  joint  mischief;  the 
man  or  woman  who  from  drink,  syphilis,  or  mercury  (separately  or  combined),  is  grad- 
ually being  brought  down  to  death's  door,  has  a  cachexia  more  or  less  peculiar  according 
to  the  organ  involved  in  the  disease,  and  the  special  constitution  of  the  patient ;  but  it  is 
merely  the  condition  of  looking  ill.  Clinically,  I  read  the  meaning  of  a  cachexia  as 
"  looking  ill,'*  perhaps  very  ill,  from  some  long-standing  or  slowly-acting  cause  ;  but  it 
has  no  other  definite  signification  than  "  looking  ill*'  from  cancer,  "  looking  ill"  Jrom 
abdominal,  rectal,  suppurative,  or  syphilitic  disease. 


POINTS  FOR  INQUIRY  IN  SURGICAL  CASES. 

DisemM  or  Injviy.  Date  when  seen.  Result. 

KAME,  age,  occupation,  residence,  general  health,  habits,  and  aspect.  In  some  cases  hereditary 
hiBtory. 

HISTORY  OF  PRESENT  DISEASE  OR  INJURY.— Its  assigned  cause  or  method  of  production. 
[It  should  be  recollected  that,  iuteutioually  or  through  ignorance,  false  histories  are  frequently 
given.] 

ORDKR  OF  SUCCESSION  OF  SYMPTOMS,  with  their  former  treatment,  and  date  of  any  marked 
change  in  either  symptoms  or  treatment. 

PRESE.NT  CONDITION  AND  APPEARANCES  ;  passing  in  review,  and  noting  when  irregular  the 
condition  of  intellect,  senses,  and  nervous  system.  Organs  of  respiration  and  circulation. 
Pulse— fre<inency,  force,  volume,  compressibility,  distinctness,  and  rhythm.  Temperature. 
Digestive  Organs — tongue,  api>etite,  bowels.  Urino-genital  Organs — urine,  catamenia.  In- 
teguments— eruptions,  moist  or  dry  ; — above  or  IhjIow  natural  heat.  Locomotive  organs — 
bones,  joints,  and  muscles,  whether  paralyzed  or  in  undue  action. 

PREVIOrS  DISEASES  OR  INJURIES,  with  their  dates.     Treatment. 

PROGRESS  Of  the  case. — Note  carefully  any  change  in  the  old,  or  the  appearance  of  new 
symptoms,  with  the  date  of  change,  and  treatment,  by  medicine,  diet,  &c.  &c.  Carefully  fill 
in  tbe  result,  and  date  of  departure  ;  if  unfavorable,  the  condition  on  post-mortem  examination. 

NoTi. — As  the  value  of  a  Report  depends  upon  its  consciseness,  togtither  with  the  accuracy  and 
nnmlHT  of  recorde<l  observations,  it  is  unnecessary  to  write  one,  unless  an  appreciable  change 
in  the  symptoms  exists. 

SPECIAL  POINTS  FOR  OBSERVATION. 

HBRXIA. — Variety  and  character — its  position,  period  of  existence,  assigned  cause,  and  form ; 
whether  previously  irreducible,  and  if  a  truss  had  been  worn. 

When  Strakgclatbd,  give  the  symptoms,  general  and  local,  dating  from  the  exact  period  of 
strangulation,  the  first  appearance  of  sickness,  character  of  vomit. 

PREViors  AKD  Prese.nt  TREATMENT. — If  by  tojcis,  state  whether  forcible,  and  how  long  applied, 
with  or  without  chloroform  ;  when  by  operation,  if  sac  was  opened  or  not — if  opened,  whyf  its 
contenta  and  their  appearances.  On  reduction  note  the  time  from  the  first  symptoms  of  stran- 
gulation ;  success,  immediate  and  final. 
WOUNDS. — Variety,  position,  extent,  and  depth  ;  liow,  and  with  what  produced  ;  when  on  scalp,  if 
exposing  bone.  Complications — hemorrhage,  &c.  Treatment  and  result — whether  united  by 
adhesion  or  granulation. 
TETANUS. — Idiopathic  or  Traumatic,  partial  or  general ;  time  of  appearance  after  injury  ;  position 

and  condition  of  wound.     Death — whether  from  spasm  or  exhaustion. 
DISI/iCATIONS. — Form  and  position  ;  simple  or  compound  ;  how  and  when  produced  ;  previous 
Treatment. 

Stmftoxs,  general  appearance  and  position  of  the  limb  ;  mobility,  pain,  amount  of  injury  to 
soft  parts.  Treatment — time  after  injury  ;  by  manipulation  or  extension  ;  mode  of  application 
of  extension  ;  its  direction,  duration,  and  additional  means,  under  chloroform.  Result,  imme- 
diate and  final. 
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FBACTURKS. — Simple  or  oorapijuinl  ;  how  and  when  producexl ;  position  and  direction  of  tlio  line 
of  fracture  ;  its  tf»tidt'-ncy  ;  amoniit  of  injury  to  vi^sHels  and  soft  parts;  in  Componmi,  uoto  posi-  r 
tiini,  and  i'Xt*^nt  of  wound  ;  if  prcMiupi^d  by  tln»  primary  forct;  or   lirokeu  1m>iiu,  what  vessels, 
nerves,  or  joints  are  involvod.     CoiiBtitiitioual  Hymittoms. 

TiiEATMRST. — Sand  baps,  starch  l>andag^^  splJnl.H.  formofisplint  applied  ;  date  of  application. 
Kote  the  date  of  any  cbangn  of  local  or  j^i'iktaI  TrealniHut. 
FRACTUKKiD  SKI'LL. — Position  ;  kind  of  injury  and  dir«H"tinn  of  tho  force  ;  if  attended  by  hemor- 
rhagt^*  its  amount,  and  whether  from  noae,  raoutli,  ear,  or  external  wound.     Give  evidence,  if 
any,  of  l»rain  mischief. 
DT  SirsPECTKD  FRACTUKED  BASK.— Paralysis  of  facia!  nerve;  flow  ofblood  or  serum  from  ear, 
witii  the  time  of  itii  first  appearance  aftor  the  Injury  and  its  duration  ;  condition  of  hearing ; 
Btato  of  vision,  and  of  pupils:   pr»*Bence  of  Huhconjunotival  heujorrliage.     If  complicated  with 
internal  injury,  sm  concuasion,  comprfjtsinn,  {(jr.;   carefully  report  symptoma  in  th«ir  order  of 
8aocG«8ion,  and  whether  immediat«'ly  foUowing  the  injury  or  not;  the  duration,  and  amount 
of  unconsciousness,  insensibility  ;  paralysis,  it»  position,  motion,  sensation,  or  l>otli ;  condition 
of  sfiliincters  ;  charauler  and  number  of  pulse,  re.spir.ition  ;  condition  of  skin.     Treutuient,  &c. 
DlSEASkn  liONE. — Part  affii^tcd  ;  duration  ;  cauHe,  as  external  injury,  syphilis,  mercury  ;  extent, 
aupcrflcial  or  deep,  partial  or  general  ;  proviiuia  Treatment,  especially  as  regards  op«'ralions, 

1*KKHBNT  SrMrToMS  AND  APPEARANCES. — Condition  of  dead  bone  or  Sequestrum,  fixed  or  loose; 
number  and  position  of  opiMiings,  or  e.rtcrnal  r/w<iB,  with  the  date  of  their  first  appearnucD. 
Trkatmbxt. — If  hv  nperatiou,  ilu  immediate  *iucc«?»s. 
DISEASES  OF  JOINTS.— Part  atfected  ;  dale  of  firat  discovtjry  ;  aBsigutHl  cause,  as  injury.  5ote 
the  early  symptoms,  in  the  order  of  their  a]>pearance  ;  and  date  of  any  fresh  nymptom  or 
markefi  ehanKw :  if  pain  or  uneasiness  preceded  swellinf^,  or  was  coeval  with  it;  if  the  former, 
how  long/     Kapiility  of  progress;  previouH  Trefitmeut,  and  its  cflVcts. 

Presknt  AppBAttAMi'Ks. — Pofiitioxi  of  joint  ;  if  flexed,  the  aiisjle  of  tiexure  ;  size  and  shape. 
(■HARAi-'TKK  OK  SwKLMNU. — Uniform  or  bulging  ;  manipular  indications,  hard,  Moft,  elastic,  or 
fluctuating;  mobility,  amount;  if  attemloil  with  (grating,  &c. ;  in  the  knee-joint,  note  if  the 
patella  be  free  or  not ;  if  free,  the  sensation  felt  on  moving  it ;  condition  of  skin  ;  if  fistulous 
openings  exi.it;  their  jKMsilion,  number,  and  character  of  their  discharge  ;  deep  or  superficial ; 
note  the  date  of  their  first  appearance,  and  if  natural  or  artiflcial.     Pain,  acute  or  gnawing; 
it*  jKisilion,  general  or  local  ;  if  aggravated  by  motion,  *>r  interarticular  prcHsure;   if  increased 
at  niglit.     Sleep,  if  disturbtni   by  crying  or  atarling  of  the  limb;   Hympathetlc  pain,   and  its 
j)osition  ;  condition  of  muscles  of  limli  [their  electrical  phenomena]  ;  constitutional  symptoms. 
Treatment. 
STRICTUHE. — Organic  or  traumatic  ;  durititai  and  assigned  cause,  especially  as  regards  gonorrlifea  ; 
use  of  injectiouH,  or  accident;  if  previously  treated  by  Catheter  ;    ctimplicatious,  as   aljsceas, 
fis^tula,  with  their  |>(»sition  and  date  of  appearance. 
RETENTION. — Mention  period  of  retention  ;  proomling  symptoms  and  cause,  as  stricture,  calculus, 
parahiiis,  absccsH,  prc«taiic  disease,  &o.     C-tuistitutional  and   lonal  symptoms  ;   previous  and 
present  Treatment ;  punclurc  per  ri-ctum,  not«  the  date  of  removal  of  the  canula  aud  arrest  of 
the  flow  of  urine  through  the  wound. 
EXTIlAVASATli>N. — Cause,  over-distem^ion  or  accident;  duration  of  retention  before  urethra  gave 
way,  and  pericnl  that  elapsed  bt-fore  being  seen.     Desscribft  the  appearances  and  extent  of  parts 
infiltrated  ;  ciUKititutional  symptonjs  and  Treatment. 
VENEREAL  DISEASE. — Chancre,  duration;  Position;  glandular,  urethral,  coronal,  or  frsenal — 
external,  internal,  or   fringing   jvreputial  ;    chanictcr,   indurated,    non-indurated,   aphthous, 
raised,  excavated,  irritable,  phagefhunic,  or  Hloughiiig;  tubercle  ;  condition  of  inguinal  glatuls, 
indurated  or  intlamed.     Pievium  JVctitintHt,  partirularly  as  regards  mercury. 

t^oMPLicATio.Ns. — Notc  the  date  of  appearance,  and  situation  of  each  or  any  of  the  complica- 
tions :  the  order  aud  lime  of  their  occurreuoe  after  the  primary  sore.  Present  appearuuco  iiud 
Treatment  of  each, 

Go.fOKHH4KA. — -Date  of  contraction  ;  former  treatmeut,  specially  as  regards  Injoctions,  copa- 
iba, &c.  Compiicatiousi,  aud  their  duration  ;  in  epididymitis,  if  following  nuppre^sed  discharge  ; 
use  of  injections,  copail»a,  or  violent  exercise. 
STONE  IN  RLAl>r>ER. — When  discovered  ;  date  of  earlitwt  symptitms  ;  if  preceded  by  the  passage 
of  sand  :  amount  of  irritability  of  bladder;  character  of  urine  ;  constitutional  and  local  symp- 
toms. Treatuient — Liihotrity  or  Lithotomy;  in  latter,  wotc  any  peculiarity  ;  date  of  arrest  of 
the  flow  of  nrine  through  the  wound. 
TUMOKS.— Dat<?  of  discovery  aud  size  ;  rapidity  of  growth  ;  general  and  local  symptoms,  in  their 
order  of  appearance.  (Jeneral  health,  yuior  to  discovery,  and  siiu-e  ;  hereditary  tendency  ; 
assigned  cause;  depressing  influences.  In  Mamnuiry  Tn mors,  number  of  children  ;  date  of 
birth  of  last ;  if  «ver  suckled  with  atfeuted  breast,  when  ;  condition  of  th^  CAttimenin,  if  ceased, 
how  long  f     Previous  Treatment,  and  succes*. 

Pkkrest  CoMUTiON  AND  .AppEAUA.srBs. — Pjisitlon  of  tumor  ;  size,  shape  ;  extt^rn.*)]  aspect  and 
condition  of  skin  :  Pain,  and  its  charai-ter ;  condition  of  lyuiphatic  glands  ;  manipular  imlica' 
tions  ;  mobility,  when  in  brea.Ht,  whether  moved  by  traction  of  the  nipple  ;  Feal,  hard,  elastic, 
6l*'.  ^c.     Constitutioual  sympti^ms. 

Thkatmest. — In  recurrent  growths,  gtvo  the  date  of  former  operations;  date  when  healed; 
and  of  its  first  reappearance,  anil  iMwitinn. 
OPERATIONS. — Deacrilje  piwitiou,  diretition,  and  number  of  external  incisions;  the  steps  of  llie 
upuration  a*  performed  ;  itf?  duration  ;  number  of  vessels  tied  or  twist*?d,  and  amount  of  hemor- 
rhage. In  amputations,  the  part  amputatod,  and  position  of  amputation.  In  Flap  operatituis, 
give  the  position  of  the  flap3  ;  whether  anterior,  jMWiterior,  or  lateral ;  whether  piMformed  by 
perforation  or  external  int.-ision.  In  the  combintHl  flap  and  circular,  note  the  position  of  the 
i  skin  Haps  ;  In  all^  note  the  result  and  character  of  stump.     [Always  state  name  of  operator.] 
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CHAPTER    I. 

ON  REPAIR  AND  INFLAMMATION. 

The  repair  of  wounds  after  injury  is  a  subject  of  so  much  importance  that  I  have 
thought  it  well  to  devote  an  early  chapter  to  its  consideration ;  for,  as  in  practice,  the 
surgeon's  aim  is  to  place  wounded  parts,  whether  hard  or  soft,  in  the  most  favorable  posi- 
tion for  repair,  and  to  remove  all  obstacles  that  are  likely  to  interfere  with  the  natural 
evolution  of  the  process ;  so  is  it  incumbent  upon  him  to  know  how  nature  proceeds  in 
carrying  out  her  end,  in  order  that  he  may  in  no  way  by  acts  of  omission  or  commission 
interrupt  the  performance  of  that  desirable  object. 

Before  entering  into  details,  it  is  also  well  to  know,  as  a  primary  truth,  that  the  pro- 
cesses of  repair  are  identical  in  all  tissues ;  that  the  reparative  process  in  bone  or  muscle, 
integument  or  tendon,  soft  or  hard  parts,  is  the  same,  such  modifications  alone  showing 
themselves  as  necessarily  appertain  to  the  anatomy  of  the  tissue  or  special  circumstance  of 
its  position.  Thus,  tissues  that  are  highly  vascular  may  undergo  more  rapid  and  more 
perfect  repair  than  others  less  fortunately  circumstanced,  and  bone  tissues  may  require 
more  time  to  unit«  than  skin,  yet  in  all  the  process  is  alike.  Let  us  therefore  inquire 
what  the  process  is,  and  see  what  changes  take  place  in  parts  undergoing  repair ;  and  then 
look  at  them  where  they  are  best  seen,  when  an  incision  is  made  through  the  skin  and  the 
edges  are  brought  together. 

The  chief  points  that  can  be  observed  have  reference  to  the  capillaries.  In  these,  at 
the  margin  of  the  wound,  the  blood  will  be  found  coagulated  up  to  the  nearest  anasto- 
mosis, and  the  capillary  vessels  in  the  neighborhood  will  be  seen  dilated — this  dilatation 
being  caused  by  the  increase  of  pressure  to  which  the  capillaries  have  been  subjected  by 
the  altered  circulation  of  the  blood  in  the  immediate  vicinity  of  the  wound.  When  wounds 
unite  by  immediate  union  no  other  changes  than  these  take  place,  beyond  the  gradual 
restoration  of  the  capillary  circulation  through  the  parts  that  have  been  divided,  and  under 
these  somewhat  rare  circumstances  no  scar  or  cicatrix  is  left.  The  soft  parts  at  first  sim- 
ply adhere  together,  and  consequently  become  continuous. 

Should  the  wound  unite  by  what  is  called  adhesive  union  or  primary  adhesion  (the 
'•  first  intention"  of  John  Hunter),  in  which  a  cicatrix  is  formed,  other  changes  are  to  be 
seen ;  and  these  take  place  in  the  connective  tissue — in  which  the  vessels  of  the  part 
ramify — a  tissue  that  pervades  every  other,  and  which  is  made  up  of  cell  elements  and 
intercellular  tissue,  the  cell  elements  varying  according  to  tlie  nature  of  the  part  in  which 
it  is  found. 

These  changes  consist  of  cell  multiplication,  and,  under  the  circumstances  supposed, 
we  find  between  the  edges  of  the  wound  a  vast  accumulation  of  cells,  filling  up  in  various 
degrees  the  spaces  of  this  wounded  tissue,  and  through  these  cells  cicatrization  takes 
place. 

Whether  this  cell  multiplication  depends  upon  changes  in  the  cell  itself,  as  Virchow 
affirms,  or  whether  the  cells  are  the  white  corpuscles  of  the  blood  which  have  escaped  by 
exudation  from  the  capillaries,  as  Cohnheim  would  lead  us  to  believe,  I  do  not  now  care 
to  inquire.  All  admit,  however,  the  multiplication  of  cells  in  the  affected  tissues  {vide 
fig.  1).  Professor  Redfern  writes  (address  at  British  Association,  1874),  "  the  facta  must 
be  recognized ;  the  floating  blood-cells  are  really  tiie  very  cells  which  once  formed  the 
substance  of  the  lymphatic  glands,  the  spleen,  and  other  organs ;  and  they  do,  in  fact, 
move  through  the  walls  of  the  blood  passages,  and  wander  about  freely  in  what  are  called 
solid  tissues."  When  we  recollect  how  penetrable  the  tissues  of  an  animal  are,  we  shall 
cease  to  be  startled  at  seeing  those  parts  become  the  seat  of  entirely  new  deposits,  or  finding 
them  traversed  by  migrating  blood-corpuscles  as  freely  as  a  colloid  is  penetrated  by  a 
crystalloid. 

Let  us  now  inquire  briefly  how  cicatrization  proceeds,  and  note  that  it  is  in  the  cells 
that  the  most  important  changes  are  to  be  recognized.  Those  nearest  the  injured  part 
gradually  assume  a  spindle  shape,  and  the  intercellular  tissue  into  which  these  spindle- 
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and  the  new  cicatrix  by  degrees  tluis  Uecomes  tinner  nut]  denser,  grii<hiHllj  contractiiig 
int  Jliat  at  hiyt  the  delicule  scar  of  a  hifjuje  wound  becomes  solid  iind  eomjtact — the  <'irtitrix 
in  smaller  wounds  appearing  only  as  a  thin  red,  and  at  a  later  [»criod  as  a  wtiite  line. 

Changes  in  the  ca|iillaries  of  the  part  are,  Iiowever,  j»o»ng  on  during  all  this  periwl,  and 
how  far  aff  the  changes  that  liave  heen  brief1>'  descrilx-d  are  duo  directly  to  the  capillary 
uction  is  not  yet  determined.  If  C^olitihe-iirrs  views  be  udoptetl,  it  is  to  the  capillaries 
tliat  thf  chief  action  in  the  tissues  must  hv  ascrihed.  According  to  those  of  [lathoUigisIs, 
such  as  Virchow  and  Hillrotfif  llie  capillary  action  lakes  a  secondary  place,  the  cell  ele- 
menla  the  lesiding  one.  But  on  eillier  theory  the  iiniKirtance  of  the  capillaries  cannot  be 
overlooked. 

With  regard  to  the  changes  in  the  capillaries,  it  has  been  already  pointed  out  bow  at 
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tlic  hrginning  of  llie  rcpamlive  process  il>«(*y  of  the  piiri  Ixcome  scaled,  mid  the  colljitcrul 
frirculAtion  in  ll»i?  nei«hl»orhoo<I  becomes  irregular  an<l  jire8!<e(l  U|K>n  ;  and  how  the  coaguhi 
ui  these  obiitt^rated  capilJaries  becomt*  reaVisorbtMl  or  {lossibly  reorj^^anized  fv*  repair  pro- 
grp»He«i,  It  is  cerUiin  thul  ihe  capillary  networii  soon  beciinn-s  I'onlinijouii  through  the 
newly*formed  cicatricial  tissue,  the  capillary  lueshcs  ol"  the  one  sidti  joining,  by  loopg  pro- 
I  jcctcd  through  the  new  tissue,  the  f»ame  meshes  of  the  opposite  ouc. 

W^af  influence  the  nert'rs  of  the  part  have  upon  the  refmrative  process  we  do  not  know. 

That   iJify  have  an  important  influence  there  can  be  little  doubt,  since  all  [diysiologista 

I  rt?t*<»gnixc  their  jiower  upon  secretion  and  nutrition  ;  the  vaso-motor  nerves  doidjtless  have 

'the  grt-ater  |>ower.     But  we  must  learn   something  more  of  nerve  power  generally  and 

nerve  distribution — soan-thiug  of  the  way  in  which  the  nerves  teruitnate  in  the  tissues, 

«iid  what  rehirion   they  bear  to  the  capillaries — before  we  can  hope  to  find  out  or  under- 

l«tan<i  tl»e  exact  influence  nerve  t*upply  luis  on  repair. 

All  woundii  do  not,  however,  heal  by  inimediute   union,  or  by  primary  adhesion,  i.  «., 

first    intention,  and  wounds  that  gape   ej\nnot  so   unite.     The  process  of  repair  in  these, 

^therefore,  ditfers  s<»n»ewluit  in  its  character  from  those  we  have  been  considering;  it  takes 

9/aef  by  tjranulutt'on,  or  the"  secorul  intention"  of  Htmter.     If  we  closely  exaniin**  the 

lsiirfac(>  of  ti  wound   thus  exjjosed.  we  shall  find  that  it  becomes  within  a  few  hcuirs  of  its 

^exjuksure  covered  with  a  Him  of  a  peculiar  gelatinous,  gniyish-while  a[>|K-arance.     This 

will  be  seen  with  the  ai«J  of  the  microscope  to  be  rom|»osed  of  graiuilntion-e<dls  «»r  while 

blooil-cells.     If  the  edges  of  the  wound  are  then  brought  together,  union  msiy  lake  place, 

his  lortn  of  healing  being  (ernietl  secondary  tid/tt'siott.     After  an  interval  of  some  liourts 

Fllje  jwtrt,s  covered  with  this  gelatinous  grayish  tilm  become  more  vascular,  as  indicatf^d  by 

|.Tednrs»,  and  the  surface  more  even.     Tlif  film  itself  assumes  a  tougher  character,  and  a 

L'llow  fluid,  which    is   mixed  with   small   y»"How    sloughs  of  fibrinous   tissue,  is  se<'reted, 

The  wound  Ijegins  ''  to  clean,"  and  to  have  a  smooth  and  consistent  surface.     After  the 

of  another  day,  or  some  days,  perhaps,  this  surface  is  covered  with  a  ntimber  of 

rlec^ations,  known   by  the  name  of  tfrannlntioHS,  varying  in  size  from  a  njillei-seed  to  a 

bemp-»**ed,  the  smaller  being  higldy  vascular  and  red,  the  larger  being,  as  a  rule,  paler 

and  more   bloodleas.     The   wound  at   this  time   is  "  granulating."     The  secretion  from 

tliese   granulations  is  now   of  a  creamy-yellow  charai'ti'C,  and  is  calh'd  //«#.     They  are 

Dade  up  of  cells  calle*!  granulation-cells,  and  resemMo  iiiHanuuatory  lymph-cells.      Kach 

[inulntion  contains  a  vessel,   the  walls  of  which  Cftnsist  of  a  thin  meuibraue,  in  whitdi 

Kuolei  are   imbe<hied.      *»  8ome   of  tln\«;e  nuclei  are  arrangeil   longitudinally,  dlhi'rs  trans- 

ely   to  the  axis  of  the  vessels.      In   the  dev<di>]un«"iU  of  tliese  vessels  changes  occur, 

irering  to  those  seen  in  ordinary  embryonic  development.     (Jrgtinization  nnikes  some 

progTfss  before  bicmd  comes  to  the  very  substance  of  the  growing  part:  for  the  form  of 

DelL«  may  Ik'  assumed  before  the  granulatifuis  become  vaseular.     But  for  their  continuous 

active  growth  and  clevelopment  fresh  material  from  blood,  and  that  brought  close  to  liiem, 

is  ej*s4-ntial.      For  this  the  bloodvessels  are  formed,  and   their  size  and  number  ap|>ear 

alwnys  proportionate  to  the  volume  and  i^ipidity  of  life  of  the  granulations.     No  instance 

would  s-liow  bettiT  the  relation  of  blood  to  an  actively  growing  or  developing  part  than  in 

one  of  the  vasctdar  loops  of  a  grajuilalion  imbedded  among  the  crowd  of  living  cells,  and 

ntAining  their   continual    mulations.     Nor   is  it  in  any  case  plainer  than  in  that  of 

Bolations  that  the  sttpplyof  f(M>d  in  a  part  is  proportionate  to  the  activity  of  its  changes, 

not  to  its  mere  structural  devehjpment.     The  vasctdar  loojjs  lie  imbedded  among  the 

ilpte»t  primary  cells,  or  when  granulations  degenerate  among  structures  of  yet   lower 

Jon  ;  and  as    the  slruetures  are  developed,  and  connective  tissue  formed,  *^o  the 

ell*  become  less  numerous  till  the  whole  of  the  new  material  assumes  the  pstleness 

and  low  vascularity  of  a  common  scar."     (Paget.) 

If.  at  this  time,  when  the  granulations  have  attained  to  the  level  of  the  skin,  we  look  to 

ihe  murgintii  of  the  wound,  we  shall  see  a  dry  red  ban<l  of  newly  formed  lissiH*,  with  an 

guter  border  of  n  bluish-white  color,  where  it  comes  into  contact  with  snun4l  integimient. 

iTtiin  band  is  the  new  skin  forming,  and  is  caused  by  the  gradual  growth  of  the  epidermis 

the   margin  of  the   sound  skin  towards  the  centre  of  the  sore.     Such  a  process  is 

f)  ritatriziition.     The  cicatrix  is  at  tii'st  red,  as   in  the  linear  cicatrix  to  which  we 

'  alrrndy  alludeti,  but,  as  it  then  contracts,  sid»se(juently  it  becomes  paler,  more  com- 

net  and  a<lherent.     The  nature  of  the  Bcar  or  cicatrix  varies  with  the  tissue  in  which  it 

I  formetl,  the  new  connecting  medium  or  cicatrix  under  all  circumstances  having  a  power- 

ul  ti?odeocy   to  adajjt   itself  to  the  peculiar  character  of  the  tissue  in  which  it  is  placed. 

fhas  a  cicatrix  in  skin  in  time  closely  resembles  true  skin,  a  cicatrix  in  bone  true  bone, 

in  a  ttindou  il  becomes  tough  and  hard,  like   tendon  ;  the  consolidating  reparative 
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materiiil  in  every  iustanco  part^ikfs  of  the  cIiuraeti.T  of  tlie  parks  which  it  connccls.  It 
corpuscular  in  if*  origin,  ttnd  eUnirly  fibriiiouis  in  its  nature;  but  whatever  the  origiei  may 
be  (tltough  there  is  considenihle  divergence  of  opinion  iibout  it),  its  existence  is  undoubted, 
ami  Ihruttgh  it  and  by  it  all  repair  lakes  phice. 

When  wounds  ht>al  by  srahhimj^  granuUiions  do  not  form.  In  this  process  the  repara- 
tive material  which  is  poured  out  undergoes  at  onee  similar  ehann;es  to  those  already 
described  as  taking  place  in  adhesive  union,  and  the  wound  cicatrizes  i-apidly  beneath  the 
scab;  for  the  i^enim  of  the  blood  when  eifused  on  the  surface  of  a  wound  is  of  a  highly 
pla**tic  character,  and  mpidly  coajinlates  to  form  a  tilm  of  a  protective  nature,  under  which 
refmir  may  ra[)idly  proceed.  Ad\antage  is  taken  of  this  fact  in  the  treatment  u{'  sujter- 
lieial  wounds;  the  value  of  felt,  eotton-wool,  or  any  similar  material,  wlien  applied  lo  an 
0[iten  wound,  entirely  depending  upon  this  plastic  property  of  blf»od.  Repair  by  >*"'iihbing 
is  doubtless  the  best  form  of  healing,  although  it  is,  uutbrtunatcly,  somewtial  rarely 
obtained. 

The  htttlmg  of  subcutaneous  wounds  must  be  somewhat  similar.  Some  details  of  this 
process  will  be  given  in  the  chapter  on  Tendons. 

[The  anlkar  thus  has  described  live  methods  of  repair  :  1.  immediate  union  ;  2.  pri- 
mary adhesioti ;  ;j.  secondary  adhesion;  4.  gninuhilion  ;  5.  seabbing:.  From  this  elassi- 
tieation  it  niiglit  appear  that  healing  in  ditlerent  wounds  and  under  varying  circum- 
stances may  be  carried  on  by  dii^'erent  pathological  j>ro<'esses,  but  such  i:^  not  the  fact. 
All  wounds  whether  hirge  or  small,  o|M*n  or  subcutaneiius,  in  soft  parts  or  in  bone,  unite 
fhrough  the  medium  of  cells,  interceliular  substance,  and  bloodvessels.  In  other  wtu'ds 
union  takes  jiliu-e  only  as  a  result  of  the  exudation  of  inflammatory  lym[>h,  which  may  1:m3 
greater  in  son^e  instances  than  in  olher*,  but  is  always  the  essential  factor  in  re|»air. 
Hence  it  simplifies  the  subject  much  to  teach  that  all  wounds  heal  by  means  of  indauima. 
tion  furnishing  lympli  or  fibrin;  whieh  is  in  one  instance  i*niall  in  amount  and  interposed 
between  closely  ajtplied  surfaces,  in  the  otlier  large  in  quantity  and  converted  into  eleva- 
tions called  granulations,  which  lill  up  the  gap  and  are  then  transformed  into  cicatricial 
tissue.  These  two  metliods  are  denominate<l  respectively  union  by  first  intention,  and 
jinion  by  gmniilation  or  second  intention.  The  iive  methods  mentioned  above  are  all 
referable  to  one  or  otiier  of  these  two A,  B.  R.] 

I  pntpose  (u>w  to  r<m!*ider  srime  of  the  cauaes  that  mtttr/ere  with  repair^  amongst  the 
most  frequent  uf  which  I  would  place  hemorrhage.  Blood,  if  effused  lo  any  extent  be- 
tween the  edges  of  a  wound,  greatly  iuterferes  with  the  reparative  proeess»  and  not  only 
forbids  atl  healing  by  immediate  union,  but  interferes  with  healing  by  primary  adhesion, 
IfefT'used  in  very  small  quantities  between  the  divided  surfa<'es,  it  may  at  limes  possibly 
change  into  cicatricial  tissue,  and  form  a  bond  of  union  between  the  divided  parts,  and 
in  certain  other  instances  it  may  organize,  as  on  the  brain;  but  if  effused  t*»  any  greiit 
extent  it  will,  in  all  probability,  eventually  break  up  and  act  as  b  foreign  body,  causing 
irritation  and  intlanimation. 

H'/oreit/it  bodies  exist  between  the  edges  ofi  a  wound,  union  cannot  go  on. 

If  the  wounded  parts  are  much  contused^  union  can  only  lake  place  by  granulation  or 
secondary  adhesion. 

If  the  edffes  uf  a  wound  are  allowed  to  gape^  or  have  too  much  tension  upon  them,  the 
same  observations  apply. 

If  the  injured  parts  are  not  kept  quiets  repair  cannot  go  on,  as  is  well  exemplified  in 
fractures. 

If  too  Utile  action  is  present  from  deficiency  of  power,  as  is  seen  in  the  very  old  an«l  the 
very  young,  in  phtslic  o[>eration8  and  the  non-unitin  of  fractures,  &c.,  union  cannot  take 
place ;  and  a  like  result  ensues  when  too  much  arfion  exists. 

This  leads  me  now  to  consider  what  (oo  much  action  in  a  wound  means ;  how  it  is  to 
be  recognized  clinically  and  pathologically  ;  and  what  are  its  results. 

It  is  commonly  known  by  the  term  tujlammation  :  and  as  this  process,  whether  it 
affects  a  wound  or  any  other  par!,  has  the  same  8ynif>toms,  I  shall  speak  of  it  genersdly. 
As  it  affects  a  wound,  so  it  atVecis  the  tissues  when  unattended  by  a  wound  ;  consequently 
the  consideration  of  its  phenomena  in  the  one  case  will  illustrate  the  other. 


The  Phenomena  of  Injiammation, 

When  a  wound  is  injlamed  there  are  four  point*  that  arrest  attention.  The  first  is 
reducssy  which  appears  as  a  mere  blush  on  the  edges  of  the  wound,  or  may  extend  far  and 
wide   all  around.     It  is  either  of  a  bright  red  color  or  of  a  livid  hue — the  former  tint 
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indicating  a  healthy  or  tthenicy  the  latter  (evidencing  want  of  power),  an  asthenic  inflam- 
mation. The  redness  is  doubtless  due  to  the  capillary  injection  of  the  part ;  and,  as  we 
have  already  seen  that  in  the  repair  of  wounds  capillary  injection  is  a  necessary  attendant, 
so  the  redness  of  inflammation  in  a  wound  is  simply  the  result  of  this  carried  to  excess. 
The  second  is  clearly  connected  with  the  first,  indeed,  it  may  be  regarded  as  a  result.  It 
is  incretue  of  heat  in  the  part:  increase  of  action,  as  indicated  by  excess  of  vascularity, 
being  generally  accompanied  by  this  symptom.  There  is  reason  too  for  believing  that  the 
blood  is  also  overheated.  The  third  is  also  striking,  and  is  clearly  a  result  of  the  capillary 
injection,  to  which  notice  has  just  been  drawn.  It  is  the  swelling  of  the  inflamed  part, 
which  shows  itself  either  as  a  simple  oedema  of  the  edges  of  the  wound,  or  a  more  or  less 
general,  diffused  infiltration  of  the  parts.  This  swelling  is  apparently  due  to  blood  stasis, 
and  is  produced  by  the  passive  exudation  of  the  serum  of  the  blood  into  the  cellular 
tissue  of  the  inflamed  part,  from  the  stagnation  of  the  blood  in  the  overloaded  capillaries 
of  the  injured  tissue.  The  fourth  is  pain,  which  symptom  varies  much  as  to  its  intensity, 
and  apparently  depends  a  great  deal  upon  the  amount  of  swelling  and  tension  in  the 
inflamed  part.  In  inflammation  of  the  bone,  periosteum,  or  any  unresisting  fibrous  tissue, 
as  the  coat  of  the  testis  or  the  sclerotic  of  the  eye,  the  pain  is  intense ;  in  rheumatism  in 
which  the  fibrous  structures  of  the  joints  are  inflamed,  it  is  also  marked.  Probably  it  is 
caased  by  direct  pressure  on  the  extremities  of  the  nerves  of  the  swollen  tissue.  It  may 
be  simply  an  increase  of  sensibility  of  the  part  or  may  amount  to  severe  agony. 

We  thus  have  redness,  heat,  sweiling,  and  pain,  as  symptoms  of  over-action  of  a  part, 
or  of  what  is  called  inflammation,  and  they,  one  and  all,  appear  to  be  direct  consequences 
of  extreme  capillary  vascularity  of  the  tissue,  whether  that  be  the  result  of  a  wound  or 
not.  They  may  manifest  themselves  in  every  degree  of  severity,  their  extent  depending 
upon  the  intensity  of  the  inflammatory  action  and  the  nature  of  the  tissues  that  are 
involved.  When  a  loose  tissue  is  involved,  the  redness  will  be  much  marked,  and  the 
swelling  will  probably  be  rapid,  but  the  pain  will  certainly  be  slight,  as  the  tension  of  the 
part  is  rarely  severe.  When  the  connective  tissue  situated  beneath  a  dense  fascia  or  skin 
is  involved,  the  redness  and  the  swelling  are,  as  a  rule,  but  slight,  since  the  peculiarities 
of  the  part  affected  prevent  their  being  manifested ;  but  the  pain  will  probably  be  severe, 
for  the  tension  of  the  tissues,  and  the  pressure  upon  the  nerves  of  the  part  will,  under  such 
circumstances,  be  necessarily  great. 

When  the  inflammation  is  acute  or  rapid,  all  these  symptoms  manifest  themselves  with 
great  rapidity,  and  the  results  of  the  action  are  quickly  shown  ;  when  it  is  slow  or  chronic, 
they  are  less  clearly  marked. 

With  these  local  symptoms  of  inflammation  there  will  always  be  associated  some  dis- 
turbance of  the  function  of  the  inflamed  part,  or  probably  its  arrest ;  and  what  is  of  equal 
importance,  some  constitutional  disturbance,  which  is  known  as  inflammatory  fever.  This 
fever  may  manifest  itself  in  all  degrees  of  severity,  its  intensity  depending  much  upon  the 
character  of  the  inflammation  and  its  seat.  When  a  local  affection  is  acute,  or  of  a  sthenic 
nature,  the  constitutional  disturbance  will  be  severe;  when  chronic  it  will  probably  be 
m'ild;  and  when  asthenic  it  will  be  marked  by  great  depression.  It  may  show  itself, 
therefore,  only  as  a  slight  febrile  state,  or  it  may  be  marked  by  the  severest  symptoms. 

The  following  description  may  be  accepted  as  a  type  of  the  affection.  I  have  taken  it 
from  Simon's  masterly  article  in  Holmes's  *'  System  of  Surgery,"  2d  edition,  vol.  i. 
p.  21:- 

"  Taking,  for  instance,  a  case  of  severe  com^iound  fracture,  without  much  hemorrhage, 
in  a  person  otherwise  sound  and  strong,  we  find  that,  before  twenty-four  hours  have 
elapsed  from  the  time  of  injury,  his  general  system  begins  to  be  thus  affected.  He  feels 
hot,  or  alternately  very  hot  and  chilly.  His  skin  and  lips  and  mouth  are  dry.  He  passes 
urine  in  leM  quantity,  but  of  a  higher  color,  than  usual.  His  pulse  is  quickened.  A 
sen^  of  general  disorder  gains  upon  him.  He  becomes  restless  and  intolerant  of  dis- 
turbance. Signs  of  drought  increase  with  him.  His  urine  becomes  scantier  and  more 
colored.  His  skin  feels  hotter  to  the  Surgeon's  hand,  and  his  pulse,  whether  full  or  hard, 
is  quicker  and  stronger  than  before.  He  craves  more  and  more  for  water.  His  face  has 
a  flushed,  anxious  look.  He  is  thoroughly  uncomfortable ;  for  the  most  part  feeling  dis- 
tressingly hot,  but  at  irregular  intervals  feeling  touches  of  chilliness — sometimes  even  of 
such  cold  that  he  shivers  with  it.  His  sleep  is  troubled  and  unrefreshing ;  or,  as  night 
comes  on,  he  gets  delirious.  His  tongue,  besides  being  dry,  is  furred.  If  his  bowels  act 
(which  commonly  they  are  inapt  to  do  without  laxatives)  the  excretions  are  morbidly 
offensive.  Gradually  these  symptoms  give  way;  in  projwrtion  as  the  injured  limb 
ceases  to  be  tense,  and  passes  into  suppuration,  the  skin  and  mouth  become  moist  again ; 
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the  excretions  lose  their  conccniraletl  ctiaracter  ;  tlie  Imnl  pulse  softens,  arnl  the  lieart's 
action  become;!  i|uiet ;  Iho  nervous  system  is  no  longer  restless ;  the  look  of  trouble 
pusses  I'roni  the  countenance,  an<l  the  putierit  can  aj^iin  take  solid  food.'' 

There  can  be  little  doubt  that  these  symploms  are  clearly  due  to  an  increase  in  the 
temfierature  of  the  blood,  and  that  their  severity  is  mea^'uredl  by  it.  This  is,  indeed,  as 
Simon  has  so  aptly  expressed  it,  '*  the  essential  fact  of  inflammatory  fever.  It  is  to  this 
fact  that  the  familiar  lanj^uage  of  feverishness  bears  witness — the  tliir?it,  the  scanty  nrine» 
the  heat,  and  the  shlverinj^,  the  troubled  brtitu,  the  excited  circtdution.  As  the  blood 
get8  hotter  and  Iiotter,  more  and  more  do  these  symptoms  lieeome  devidopcd.  As  the 
blood  subseipientiv  gets  cooler,  8o,  nmre  and  more  do  llnfv  decline." 

The  avemge  teraperatiire  of  tlie  healthy  htjman  body,  accordinif  lo  Jiirgcnisen  (Lei|)sig» 
187'y)  is  <.>8.9'^  F.  or  37.2^  C,  but  the  range  between  'J7  and  Ull,  is  quite  consistent  with 
health.  A  febrile  .■ondition  arises  from  an  increiise  of  temperature  accompanied  by  more 
or  less  constitutional  disturbance. 

It  seems  from  Dr.  Montgomery's  observations,  made  for  I\Ir.  Simon,  that  *'  tehrile 
excesses  of  l>o«lily  tem|jerature  range  perha[>s  to  ten  <legrees  above  the  normal  heat  i>f  the 
blofnl ;  the  *  crisis'  of  a  febrile  state  consists  in  a  rapid  and  generally  continuous  reduction, 
the  •lysis'  in  a  slow  and  generally  discontinuous  reduction, of  this  abnormal  temperature." 
With  respect  to  t!ie  cawsesof  tliis  greater  iieat  of  blood,  it  is  probable  that  the  fever  origin- 
ates in  the  tissues  themselves,  and  is  a  disorder  of  protoplasm  ;  the  results  of  inquiry 
showing  'Mliat  eith*'r  continuuusly  during  the  intensity  of  feverlshness*  or  else  more 
abru[»!ly  when  feverish tiess  begins  to  subside,  there  can  romnioidy  be  traced  in  the  excre- 
tions an  excess,  more  or  less  considerable,  of  those  nitrogenous,  sul|ihurized,  iHid  phospho- 
rized  [troducts  which  emanate  from  textural  and  humoral  waste;  tliat  this  increased 
elimiuation  is  observed  even  when  ingestion  has  been  reduced  to  a  miniuuini  ;  ami  that 
febrile  excretions  do,  tli«^refore,  as  a  rule,  undoubtedly  attest  an  inereiused  devitalization 
of  bodily  material/'  The  febrile  process  is  then  cleiirly  a  disorder  of  nutrition,  in  which 
in  man  the  exchange  of  nitrogen  exceeds  the  normal  expenditure  by  nearly  three-rpiarters, 
and  in  which  there  is  likewise  an  excessive  discharge  of  carbonic  acid.  The  diseljarge  of 
nitrogen  is  evidently  due  to  tlie  disintegration  of  tissue  or  possibly  of  blood.  This  fact 
explains  the  rapid  waste  of  body  which  takes  place  in  fever.  The  blood  cimgidftles  with 
what  is  genendly  described  as  a  '»  huffy  coat,"  and  it  seems  highly  probable  that,  under 
these  circumstances,  it  conttiina  more  than  its  normal  complement  ot  Hbrin.  There  is  good 
reason  also  to  believe  that  I  his  *' bnlfy  coal"  is  due  lo  the  i'twl  that  the  blcMMi-eorpuscle^i 
subside  in  the  lifjuor  sanguinis  during  coaguhitioii,  leaving  the  up|her  portion  of  the  clot 
colorless.  What  this  increase  of  fibrin  in  the  UUmhI  in  inflniumation  mejins  is  a  rpiestioii 
that  remains  lo  be  decided.  Some  prtthohlgist^  believe  that  the  blood  is  tixcellent  in  pro- 
fwution  as  it  is  iibriniferous ;  tliitt  solidifying  fibrin  is  almost  incipient  tissue;  that  the 
fibrinous  crust,  jh  drawn  in  inflammation,  is  the  sign  of  ils  being  s|HMMal!y  atlapti*d  to  the 
pnrpose  of  additional  growtli  ;  while  Simon,  with  others,  holds  "  that  the  blood  yields 
more  fibrin,  not  in  [)ro|M>rtion  as  it  is  ripe  and  pertV-ct.  but  rather  in  pro|iK»rtiojj  to  quite 
opposite  conditions;  that  an  increased  yield  of  fibrin  |Mirt  rays  not  perfection,  but  po-^t  per- 
fection in  the  blood  ,•  that  it  corresfMmtls  not  to  the  rise,  but  to  the  di'dine  of  aibumiuons 
material;  that  the  rehilions  are  not  with  repuir,  hut  with  waste;  that  its  signiticance  is 
that  of  something  intermediate  between  life  and  excretion  ;  that  the  fibriniferousness  of 
the  blood  is  undiminished,  probably  even  increiised  by  bleeding;  that  it  is  greatly  devel- 
ojied  during  starvation,  during  violent  fatigue,  during  diseases  essentially  amemic  ;  that 
its  increase,  under  these  circumstancts  of  exhaMstioii,  weiikness,  and  inanition,  is  to  the 
full  8is  great  na  its  increase  during  inflammiition." 

'*  These  latter  views  seem  to  be  most  in  accord  with  truth  and  with  the  general  chemistry 
of  inflammatory  fever.  They  seem  to  indicate  tliat  the  libriuiferousness  of  the  blood  in 
inffiimmation  re[ireseirts  action  of  devitalization  and  decay  in  souui  albuminous  material. 
Whether  this  changing  material  \*v  the  inflamed  texture  gradually  dissolvij>g  itself  into 
the  blood,  or  he  the  albumen  of  the  fevered  blood  itself  undergoing  accelerated  waste, 
uariMot  in  the  present  slate  of  knowledge  be  even  ap[)roximately  stated,"  (Simon.) 

[From«the  succession  of  changes,  ilescribed  as  occurring  fbiring  the  inflanunatory  pro- 
cess, it  is  evident  that  no  one  word  can  be  used  as  a  detinilioti  of  inllammation.  It  has 
been  defined  as  a  form  of  hy[jernutrition,'  but  the  best  method  of  defining  tlie  tenn  is  to 
give  a  brief  statement  of  its  phenomena.  Inflammation  would  then  be  described  as  the 
perverted  action  of  the  cjipillaries  of  a  part  attended  with  discoloration,  imin,  heat,  swel- 
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ling,  and  disordered  function,  with  a  tendency  to  effusion,  deposits  or  new  products,  and 
an  altered  condition  of  the  blood  and  nervous  fluid.  (Gross.)  While  admitting  that  this 
is  an  imperfect  definition,  I  believe  it  to  be  comprehensive  in  statement  and  sufficiently 
accurate. 

The  causes  of  inflammation  are  predisposing  and  exciting.  The  former  are  such  inhe- 
rent tendencies  as  make  the  patient  liable  to  the  occurrence  of  inflammation,  as,  for  exam- 
ple, sex,  occupation,  and  previous  attacks  of  inflammation  which  have  rendered  the  tis- 
sues less  resistant  to  deleterious  influences.  Exciting  causes  are  those  which  actually 
produce  the  outbreak  of  the  disease,  as  the  application  of  irritant  substances  to  the  part, 
and  the  receipt  of  wounds. 

Inflammation  spreads  or  extends  from  one  portion  of  the  human  frame  to  another  in 
several  ways :  by  continuity  of  structure,  as  from  the  mucous  membrane  of  the  larynx  to 
that  of  the  bronchial  tubes ;  by  contiguity  or  proximity  of  structure,  as  in  pleuro-pneumo- 
nia;  by  veins  and  lymphatics,  as  in  post-mortem  and  other  poisoned  wounds ;  by  the  nerves ; 
and,  finally,  by  the  blood  current,  as  in  cases  of  embolism  and  in  the  so-called  blood 
dis^is^. 

The  term  acute  is  applied  to  inflammation  which  is  rapid  in  course  or  severe  in  symp- 
toms ;  the  term  chronic  to  that  slow  in  course  or  less  severe  in  symptoms.  It  will  thus 
be  seen  that  the  terms  acute  and  chronic  each  contain  two  ideas,  one  referring  to  time, 
the  other  to  severity ;  and  it  is  this  duplex  meaning  which  proves  so  frequently  confusing 
to  the  student.  The  word  subacute  is  used  to  express  an  inflammation  not  of  sufficient 
severity  to  be  called  acute,  but  too  severe  to  be  denominated  chronic ;  and  as  usually 
employed  has  little  or  no  reference  to  time.  The  proposition  may  be  more  intelligible  m 
this  form  :  Inflammation  as  to  time,  is  either  acute  or  chronic ;  as  to  severity,  acute,  sub- 
acute, or  chronic.  Many  may  deny  the  application  of  the  word  chronic  to  disease  of  mod- 
erate severity  without  reference  to  time,  but,  though  admitting  the  impropriety  of  its  use, 
I  feel  sure  that  observation  in  the  lecture-rooms  of  our  colleges  and  hospitals  will  prove 
that  teachers  frequently  employ  the  term  with  this  signification. 

The  two  terminations,  that  may  occur  in  the  tissues  inflamed,  are,  first,  return  to  health 
by  resolution  or  absorption  of  the  inflammatory  deposits ;  and,  second,  death  of  the  part. 
Death  may  occur  molecularly,  when  it  is  styled  ulceration  in  soft  tissues  and  caries  in 
osseous  structure ;  or  in  mass,  which  is  denominated  mortification  in  soft,  and  necrosis  in 
bony  portions  of  the  body. 

The  phenomena  of  inflammation  may  be  arranged  in  a  tabulated  form : — 

I.  Symptoms. 
Local. 

Discoloration. 

Pain.  • 

Swelling. 
Heat. 

Disordered  function. 
General. 

Inflammatory  fever  with  its  derangements  of  secretions  and  nervous " 
phenomena. 
II.  Pathological  nature. 
As  to 

1.  Nerves. 

Probably  cause  contraction  of  capillaries  followed  by  dilatation  from 
vasomotor  paralysis. 

2.  Capillaries. 

Slight  contraction. 

Dilatation. 

Walls  allow  exudation  and  migration  of  blood  elements. 

Paralysis  of  walls  with  softening  and  rupture. 

3.  Blood. 

Fibrin  and  leucocytes  increased. 

Corpuscles  mixed  and  stasis  of  current  occurs. 

Migration  of  white  cells  and  exudation  of  blood  liquor. 

4.  Tissue. 

Increase  of  nutritive  activity  of  cells. 
Proliferation  of  cells. 
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Many  of  the  proce^Rea  mentioned  occur  simultaneously,  iirul  \i  must  not  be  supposed  that 
the  rc'piiliir  onlur  of  tlie  table  is  observed.  Thi*  chjiiiiXL'H  arL'  ihvTv  ;jjroupf'd,  in  order  to 
indii'at*'  llit*  role  assumi^d  by  each  (actor  of  the  intlainmutory  process.  The  first  slrp  is 
protiiibly  lui  irritation  of  the  nerves,  which  causes  a  conlniclion  of  the  cfi]iilbrips ;  this 
irritutioti,  if  continued,  gives  rise  to  a  paralysis  of  the  nerves  comtroOing  the  vessel  walls, 
and  dilatation,  with  it*  accompanying  phenomena,  follows. 

The  results  or  effects  of  inflanmiation  are  the  exudation  of  the  liquor  sanguinis,  or  blood 
liquor,  which  may  contain  a  larjj;e  or  small  amount  of  fibrin  (in  tlie  one  ca^e  calli-d 
plasma  or  lymph,  in  the  other  serum),  liie  formation  of  pus,  the  occurrence  of  hemor- 
rhage, the  proiluction  of  Boftening,  hardening,  hypertrophy,  and  atro[diy  of  tit^sue,  cicii- 
irization,  and  the  establishment  of  strictures,  iii?tiilfe,  sinuses,  and  deformities, — J,  B.  U.] 

With  this  brief  description  of  the  phenomena  of  inflammation  and  irithimmatory  fever, 
I  propose  next  to  consider  the  effects  o/'i?j^aTO/natio«,t»r  excess  of  action,  on  a  given  jmrt. 


The  Effects  of  Injlamtnation  on  a  Part. 

When  [undue]  inflammation  attacks  a  wound,  or  excess  of  action  exist*  in  it,  repair  is 

interfered  with,  retarded,  or  destroyed,  in  pro[)ortion  to  the  intensity  of  the  intlammation; 

because  anything  like  [undue]  inflammation  of  the  part  is  fatal  to  tlie  immediate  union  of 

.  wound,  as  it  is  t*i  healing  either  by  scabbing  or  secondary  adhesion.     In  ])rimary  adhe- 

[)n  and  in  lienling  by  graniilatitm,  an  inflammation  suUicienl  to  lead  to  the  pouring  out 

""of  phi^tic  repanitive  matter  {the  granulation  tissue  of  Yirchow,  embryonic  tissue  of  Rind- 

fleisch)  is  not  injurious  ;  Imt  it  must  not  go  beyond  this  point. 

When  acute  inflammation  attacks  a  wound  either  of  t!ie  soft  parts  or  o^  bone,  there  is 
an  end  to  all  repair,  and  piirtial  union  may  be  cliangcd  into  complete  disunion,  or  the 
inflamed  tissue  may  wholly  or  iu  [nart  die.  When  soft  tissues  die  in  mass  th^y  are  said 
to  tuortifi)i  when  ibis  action  is  s(>reading  it  is  crdled  gangrfine^  or  slougkintj  plnffjedettif  ; 
and  the  dead  part  tlirown  off  is  known  as  a  slough.  Tlie  death  of  bone  is  callc<l  "  ntcrosis" 
and  the  dead  piere  of  bone  a  ^^ seqnestn(Vi."  When  a  |^»ortion  of  tissue  dies*  the  tlead  is 
separated  from  the  living  piece  by  a  process  known  as  that  of  alreration  ;  when  the  ulcera- 
tion spn.'a«ls,  an  n!cer  is  said  to  exist;  when  this  undergoej*  repair,  it  does  ^o  by  granula- 
tion. Ulcemtion  of  a  jwirt  means  its  molecular  death.  [An  ulcer  is  a  breach  of  con- 
tinuity, in  the  soft  tissues,  covered  by  gmtiuliitions.] 

There  is,  however,  a  low  or  asthenic  form  of  inflammation  found  in  subjects  of  feeble 
and  depressed  powers  which  differs  in  a  niejusure  from  tliat  which  we  have  been  considering. 
It  usually  comes  on  at  some  late  perioil  of  the  heuling  process,  and  manifesto  itself  by 
clinical  [dienomena  of  a  sulnlued  chamcter^  Kcdness  will  be  present,  althougli  it  will  not 
be  of  a  vivid,  but  of  a  dull  and  dusky  character  ;  swelling,  too,  will  exist,  but  it  will  be  of 
an  o:dem:»to«s  kind  ;  the  pain  will  be  dull,  and  the  discharge  serous  or  sero-purulent.  It 
affects  repair  as  inj«ri«iusly  as  the  more  stlienic  form. 

Such,  then,  are  the  chief  local  effects  of  inflammation  on  a  wound  ;  but  there  are  others 
of  no  little  imjtorlance  !o  which  attention  must  be  drawn,  tlie  principal  one  referring  to 
, inflammatory  exudation  into  a  part, 

W»;  have  already  stated  lliat  when  inflammation  attacks  a  tissue,  swelling  is  one  of  the 
chief  clinical  signs,  and  this,  withoyt  doubt,  is  dirt'ctly  caused  by  effusion.  The  character 
of  this  effusion  also  varies  with  the  activity,  character,  or  specific  nature  of  the  inflamma- 
tion. When  the  infliimmalion  is  of  u  healthy  or  sthenic  kind,  it  will  tend  towards  the 
fibrinous  variety,  producing  jdastic  inflltralion  of  the  part ;  witen  of  a  febrile  or  asthenic 
form,  the  serous  and  corpuscular  elements  will  predominale.  In  the  former  the  soft  tissues 
will  appear  firm  and  dense,  and  iit  the  hitter  soft  and  tedenialous. 

In  liealthy  sidijeets  this  [>lastic  material  may  be  re-absoibc*l,  and  the  tissue  into  which 
it  had  been  infiltrated  left  perfectly  sound — recovery  then  taking  place  by  what  iw  termed 
resolution  ;  in  exeeplional  iiiBtanccs  it  may  become  organized.  In  unhealthy  sultjects  the 
infiltrating  material  may  break  up  or  degenerate,  and  give  rise  lo  what  we  know  as  pus. 
When  this  forms  in  a  part,  suppuration  is  said  to  have  taken  place.  Inflammatory  lymph 
may  conser|uently  he  convcrtetl  into  pus.  Sir  J,  Paget  has  pointed  out  how,  in  ampu- 
tating through  a  limb  infiltrated  with  lymph,  pus  may  flow  from  the  wound  in  the  course 
of  a  day,  while  it  is  known  that  in  amputation  through  he.ilthy  tissue  Jree  suppuration  does 
not  usually  appear  till  after  three  or  four  days,  l.'nder  these  circumstances  the  pus  must 
have  been  formed  by  the  conversion  of  the  inflammatory  lymph  previously  infiltrateil  inio 
(be  divided  tissues, 

*'  Wlien  an  inflamed  part  is  cut,  the  first  pus  is  from  lymph  ;  the  latter  pus — when  repair 
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In  progrcRs — from  granulation  substanc*?.  In  both  cases  alike  tlie  imia  ttianifests  itself 
I  n  njdimcnt4il  substance,  ill-d^veiojKMl  or  degenerated  ;  and  the  Imnsiti'm  tram  one  con- 
liiion  to  th« other  i?  an  evidence  ol  the  impossibility  of  exat-liv  deHning  between  tlie  inflrtm- 
ntatory  and  reparative  processes,  unless  we  can  see  their  design  and  en<l.'*  '*  From  tln-se 
Dd  like  fact*,"  says  Paget,"  we  have  an  alnjojst  exact  parallel,  in  their  relation  to  pus,  he- 
rein the  material  for  repair  by  granulation  and  that  produced  in  the  inflnmmalory  process, 
bciween,  if  ihey  may  be  ko  calleil,  the  reparative  and  the  intlainraatory  siippumlion.'" 
Dr.  Burdon  Sanderson's  investigations,  as  given  in  *  Holmes's  System,*  have  led  him  to 
inl  intlamniatiun  as  due  to  excessive  irritation  of  the  li^sue^t,  ihis  irritation  fuelling  up, 
l*t.  disorder  of  the  circulation  ;  2d,  Inuisudatiou  of  blood  constituents  ;  and,  3d,  alteration 
In  the  nutrition  of  the  inthuned  parts. 

SlosU  of  blood  in  the  inHumed  parts  is  the  first  effect  of  inflammation  ;  this  stasis  which 
id  i»(lefideU  by  the  crowding  together  of  the  white  corpuse^let*  or  leucocytes,  being  followed 
by  their  motion,  their  subseriuent  [)a3sage  through  the  ca[tillnry  walls,  and  their  accnnnj- 
lation  in  the  tissues.  The  serum  that  exudes  with  the  leucocytes  gives  rise  t(»  swijlling, 
llie  leucocytes  themselves  forming  (he  iirst  purulent  elements  in  the  tissues,  Coluiheim^ 
indicrd,  considers  these  leucocytes?  as  the  sole  suurce  of  purulent  infiltration  ;  l)ut  (he  facts 
before  given  fairly  show  that  this  cannot  be  the  case,  pus  being  probably  a  compound  tluid 
of  leurocytes  and  degenerated  infltimmatory  tissue. 

Pus  itself  is  mode  up  of  a  thin  transparent  fluid  and  pus-corpuscles.  Tliese  corpuscles 
are  globular,  and  larger  than  the  while  curpuscle.-*  of  the  blood.  They  are  minutely  dotted, 
and  contain  three  or  four  small  dark  nuclei  which 
become  clear  by  the  addition  of  acetic  acid,  and  nu- 
tdeoli  (riV/r  fig.  2).  Acetic  acid  dissolves  the  nucleus 
oTb  while  blood-corpuscle. 

Pi»  t«  also  soluble  in  alkalies,  and  has  an  alkaline 
ietiou.  Il  contains  from  fourteen  lo  sixteen  per 
titou  of  »olid^ — chloride  of  sodium  and  phosphates. 
iJr.  Day,  of  Ci e*d(>ng,  luis  given  us  a  new  test  for  pu>j 
tJbjil  is  worthy  of  record.  He  pre|>ar«^d  his  test-fluid 
Ijy  cxftosing  rt  saturated  alcoholic  solntiftn  of  guaia- 
CUm  lo  the  air  until  it  had  absorbed  a  sutlicient  <[uan- 
ttty  of  oxygen  to  give  it  the  pro[>erty  of  turning  green 
wUcii  pUced  in  contiict  with  iodide  of  potiissium.  On 
^ot»tening  the  smallest  quantity  of  pus  with  water, 
~  Dd  pouring  a  drop  or  two  of  the  test-fluid  over  it,  a 
elenr  blue  color  was  produced. 

By  means  of  this  test  he  has  made  out  that  healthy  pus,  when  dried,  becomes  chemically 
mactivf,  and  non-susceptible  to  the  test,  although  when  moistened  with  water,  it  resumes 
tt«  chemical  activity;  whilst  pus  taken  from  an  erysipelatous,  carbunciilar,  or  pyannic 
pnlient,  retains  for  many  months,  altliongh  dry,  its  chemical  activity,  aii<l  responds  to  the 
te«*  at  nnre.  He  believe>«,  consequently,  that  a  moist  atmosphere  promotes  and  that  a  dry 
r  •  spread  of  ery*ij>e!as  ami  allied  aflTections.     He  finds  that  carbolic  acid  destroys 

«•  i-e  chemical  activity  of  all  pus-cells.  ('Med.  Times,'  March  II,  1871.) 

rb«*  investigalionti  of  M.  Schultze  have  proved  that  pus  when  seen  in  a  moist  chamber 
and  I  in   I  warm  stage  exhibits  very  beautifully  the  amreboid  movements;  whilst  those  of 
|I^  :iuscn  seem  to  indicate  that  the  globular  api>earance  of  the  pus-cell  is  indicative 

,  .i^^h  of  the  cell. 
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Wliaf^TAr  may  be  the  origin  of  pus,  whether  degenerated  lymph,  or  a  new  cell  growth 
r»  •  '    'itlammation  of  an'olar  tissue,  or  escaped  white  biood-coqmscles,  a  circum- 

if'-  in  of  pu»  in  any  tisnue  is  called  an  •' fl/'flcrj«» ;"  and  when  pus  is  not  circum- 

t  uijl/f rates  a  nari^  dijf'ttsed  suppuration  is  said  to  exist,  this  latter  condition 
iicating  want  of  power.  [Sonie  authorities  make  a  distinction  betweiri  an 
almoBMi,  a  collection  of  pus  in  a  cavity  of  abnonnal  formation,  and  a  purulent  cftusion, 
whieli  is  a  collection  of  pus  in  a  normal  cavity  like  the  pleura  or  knee-joint.] 

An  abscess  that  forms  rapidly  and  is  associated  with  severe  inflammatory  symptoms  is 
wn  as  an  **  aeutt  absre*i  ;*"  that  which  is  the  result  of  a  chronic  action  and  of  slow  for- 
JoOf  as  ••  chronic  or  cold  abBce$t,**     There  are,  moreover,  many  intermediate  forms. 


A.  rus'i-urpuwclei!  (inaKDifled  350  tllame- 
t(>rii).  B.  Same  nrndf  trauHparnol  wUh  aceUc 
»ctd.  a.  CeU-wall.  b.  >'qo1oiu.  ««  Kacl«- 
olas.    (After  LeneiiT.) 


: 


[•  See  editor's  words  on  p.  2fj,] 
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Pus  may,  however,  Ijc  alisorbp*!,  tlif  serous  fluid  in  which  the  ci-lls  flout  being  Uiken  up, 
.ind  the  cells  left  to  wither- — these  snbsequently  Ibrming  a  [niltju-eous,  and  at  a.  later  dale, 
a  cretaceous  tnass.  Cliaically,  however,  pus  may  diw[)f>ear  altogether,  and  leave  no 
external  (n'id4'nce  of  (ts  luriner  existence.  The  fact  is  now  clearly  recogrii/ed  by  sur|ieons; 
antl  the  ahsorjition  of  juis  is  eowiJUintly  seen  in  the  eye  in  hypopyon  as  well  ajs  in  the  dis- 
appearanee  of  periosteal  eidargeuient:*,  and  ebronic  stibeutaiieous  abscesses. 

Pu8  varies  mueh  in  ita  character;  when  thick  and  creamy,  it  is  known  as  iiealthy  or 
laudfihle  pus;  when  thin  and  watery,  and  containing  iM-l'onued  piis-celis,  it  is  C4vlled 
*'  pnriform  l!uid,"  this  condition  being  genenilly  indioitive  of  want  of  power;  when  it  is 
blood-slained  it  is  called  **  sanions  ;"  when  thin  and  acrid  "  ichorous  ;"  and  when  it  con- 
tains flakes  of  cwrdy  lymph  '"  curdy."  Pus  from  the  interior  of  a  bone  is  oily,  containing, 
as  Branshy  Cooper  showed,  granular  |di08phate  of  lime.  Sir  D.  Gibb  lias  collected  Buffi- 
cient  evidence  (o  prove  tliiit  the  presence  of  cyanuret  of  iron  may  give  to  put*  a  bluish  tint, 
while  that  from  the  brain  is  oiten  green,  from  the  liver  brown  ;  the  dibris  of  broken-down 
tissue  in  difli^rent  jiroportions  and  of  different  kinds  giving  then!  apfjearances. 

The  walU  of  nn  abscess  are  <lue  to  the  organization  of  the  inHamniatory  products,  wliereby 
nature  checks  the  extension  of  the  disease,  and  forms  what  surgeiuis  of  old  called  the 
*' pyogenic"  mendmine ;  around  the  walls  the  parts  are  always  a-detnatous  from  serous 
eflusion,  as  indicale<l  by  pitting  on  [uessure. 

An  aGUte  abscess  comes  on  with  fever  ami  severe  constitutional  disturbance,  accom- 
pHuied  by  the  usual  local  phenomena  of  inflammation,  such  sis  pain,  nrdtjess,  hesit,  and 
swelling.  As  the  abscess  fornjs,  the  local  symptoms  become  intensitied,  ami  perhaps  con- 
centrated ;  the  |)ain  also  alters  in  ehanietei\  becoming  at  fn'st  dull  and  heavy,  and  then 
throbbing;  (he  fever  symptoms  also  subside,  or  rather  intermit,  a  shivering  tit  or  rigor 
more  or  less  well  marked,  followed  by  heat,  jind  possibly  sweating,  taking  its  place*  The 
swelling,  moreover,  which  was  previously  diffused,  becomes  more  localized;  the  parts 
covering  it  begin  to  thin,  and  willi  the  Angers  of  one  haml  steadily  kept  Hat  upon  the 
swelling,  and  those  of  the  other  made  to  press  uiKtn  it  in  another  [larl,  the  wall^  of  the 
abscess  will  be  made  to  bulge  against  the  Jixed  fingers,  and  a  sense  of  -'fluctuation"  be 
given — this  leeling  of  fl«ct«ation  indicates  the  [tresence  of  fluid,  and  in  this  particular  case 
of  pus.  Utider  these  circumstunces  the  *'  pointing"  of  tbc  abscess  will  soon  take  place, 
jind  if  the  cn^ti  be  left  to  nature,  the  thinning  of  the  part  covering  in  the  abscess  will  con- 
tinue in  the  direction  of  least  resistance  ;  the  skin  when  involved  will  either  slough,  or 
ulcerate,  and  the  abscess  burst,  distdi:irging  its  contents.  The  jius  having  now  been 
evacuated,  the  walls  of  the  abscess  by  their  natural  elasticity  will  fall  together  or  collapse, 
the  external  wound  close,  and  the  whole  heal  or  contract  into  a  sinus  or  narrow  cnnal, 
aometinies  culled  ajistu/fi.  When,  liowever,  the  pus  is  deep-seated,  bound  down  by  fswcia 
or  periosteum,  what  is  called  ■"  Imrrmoinff  lakes  place  ;  the  matter  make?  its  way  Iw^tween 
the  soft  parts,  where  ihe  least  resistance  is  met  with,  and  opens  either  iwiiy  a  mucous  pas- 
sage, serous  cavity,  or  joint.  Abscesses  beneath  the  perioslfnm  cunstantly  opens  into  joints, 
lht>se  b«'neath  the  abdominal  muscles  or  within  the  abdomen,  into  the  intestinal  canal;  and 
others  in  the  extremities  may  burrow  beneath  the  muscles,  and  make  their  way  to  the  sur- 
face u  long  way  from  the  original  seat  of  the  disease.  In  disease  of  the  dorsal  vertebne  an 
abscess  may  burrow  beneath  the  abdominal  fascia,  an<l  extend  behind  the  sheatli  of  the 
psoas  mUHcle,  Poupart's  ligament,  and  deep  fascia  of  the  thigh,  antl  open  on  the  inside  or 
outside  of  the  thigh  ;  whilst  in  other  cases  it  may  pass  into  the  pelvis,  and  out  again  at 
the  sciatic  notch  ;  and  appear  in  the  buttock  as  a  **  gluteal  abscess."  In  disease  of  the 
lumbar  vcrtebrte  an  abscess  may  also  form,  burrow  between  the  abdominal  muscles  and 
appear  in  front  of  the  abdomen  above  Poupart's  ligament.  An  abscess  beneath  the  scalp 
may  undermine  the  whole  scalp  tissue  ;  one  behind  the  fascia  and  muscles  of  the  pharynx 
may  spread  so  as  to  cause  a  large  |jost- pharyngeal  tumor,  and  cause  death  by  suH'ocatioo ; 
while  deep-seated  abscesses  of  the  neck  may  burrow  into  the  thorax,  and  thus  pnnluce 
fatal  mischief.  These  instances  serve  to  show  how  pus,  when  confined  beneath  a  sfnuig 
membmne,  will  burrow  along  the  cellular  tissue  of  a  part  to  liud  some  outlet,  and  how 
necessary  it  is  for  the  surgeon  to  be  aware  of  the  fact,  in  order  lliat  he  tnay  slop  ihe  pro- 
cea8,  or  trace  the  cause  of  the  disease  to  its  source. 

Acute  abscess  in  bone  is  attended  with  severe  iocaJ  symptoms  and  constitutional  distress, 
but  to  this  subject  attention  will  be  drawn  in  a  later  page  (chaji.  xxxiii.). 

Some  chronic  abscesses  are  of  remarkably  slow  formation  and  give  rise  to  very  little 
constitutional  disturlmnce  or  local  distress;  indeed,  except  mechanically,  they  seem  to  be 
of  little  annoyance  unless  they  are  secondary  to  some  organic  disease.  Even  tlien  it  is 
iietoniBhing  to  Avhat  a  size  a  chronic  abscess  will  sometimes  attain  before  it  is  discovered 
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or  complained  of.  In  spinal  cases  this  is  often  verified.  In  children,  also,  large  abscesses 
fomi  in  the  same  quiet  way.  They  are,  however,  never  met  with  in  the  robust  and  strong. 
Abscesses  connected  with  enlarged  glands  are  peculiarly  passive  in  their  progress,  and 
appear  to  cause  pain  only  when  they  begin  to  make  their  way  through  the  skin.  Those, 
again,  which  appear  during  the  convalescing  period  of  joint  disease  when  the  disease  seems 
to  be  undergoing  recovery,  show  themselves  in  the  same  quiet  Wby.  They  seem  to  be  a 
simple  breaking-down  of  old  inflammatory  products  poured  out  in  the  cellular  tissue 
during  the  more  active  period  of  the  disease,  and  which  has  failed  to  be  re-absorbed  or  to 
become  organized.  Constantly  they  undergo  absorption,  and  should  not  rashly  be  inter- 
fered with.  [Chronic  or  cold  abscesses  are  believed  by  many  to  be  scrofulous  in  origin, 
but  others,  and  especially  Sayre,  attribute  them  to  traumatism.*] 

Treatment. — During  the  formation  of  an  abscess,  fomentation,  poultices,  and  warm- 
water  dressings  give  comfort,  and  may  be  used.  They  are  only  admissible,  however,  when 
suppuration  and  external  discbarge  may  be  expected.  When  absorption  is  probable,  such 
means  should  not  be  employed.  The  result,  however,  can  only  be  expected  in  chronic 
ab«cesse^  which  are  not  connected  with  deep-seated  mischief.  The  local  affection  requires, 
therefore,  no  other  treatment  than  rest  and  an  absence  of  all  irritating  applications  ;  tonic 
treatment  and  regimen  being  the  chief  means  upon  which  reliance  can  be  placed. 

On  some  occasions  I  have  drawn  off  the  pus  from  a  chronic  abscess  with  the  aspirator, 
and  no  re-collection  has  taken  place,  but  as  often  as  not  the  fluid  re-accumulated,  and  a 
free  incision  was  subsequently  necessary.  Whenever  an  abscess  is  opened  the  incision 
should  be  free  enough  to  admit  of  a  ready  outlet  of  its  contents,  and  to  prevent  any  1*6- 
accumulation. 

Wherever  burrowing  suppuration  in  a  part  can  be  detected,  the  sooner  an  external  out- 
let is  made  the  better,  whether  that  burrowing  be  beneath  the  scalp,  behind  the  pharynx, 
among  the  deep  cervical  tissues,  in  the  thecae  of  tendons,  between  the  layers  of  muscles 
of  an  extremity,  or  beneath  the  periosteum  of  bones — especially  about  joints  or  anywhere 
beneath  the  deep  fascia,  and  particularly  the  fasciae  of  the  perineum  and  anus. 

Superficial  abscesses  ought  always  to  be  opened,  and  a  lancet,  or  a  fine  double-edged 
knife  with  a  central  groove,  should  be  employed  (Fig.  3).  On  the  neck  and  face  the  line 
of  incision  should  be  made  to  correspond 

with   the   course  of  the   superficial   skin  ^^^'  ^' 

muscles,  or  the  lines  or  folds  of  the  part 
— the  deformity  resulting  from  the  cervix 
being  thereby  greatly  diminished  ;  but  in 
other  cases  the  incision  must  be  in  the  best 
direction  for  emptying  the  cavity.  In  all 
abscesses  the  puncture  should  be  made  where  the  abscess  is  "  pointing,"  or  the  integument 
is  thinnest ;  and,  where  this  indication  is  absent,  at  the  most  dependent  part  of  the  abscess. 
The  operator  should  always  avoid  dividing  superficial  veins  and  nerves,  the  position  of  the 
former  being  made  out  by  intercepting  the  flow  of  blood  through  them  by  the  pressure  of 
the  finger.  Deep  vessels  and  nerves  should  be  carefully  avoided,  their  anatomical  position 
being  always  remembered.  When  abscesses  have  to  be  opened  in  their  neighborhood,  the 
incision  should  be  made  parallel  to  them. 

In  opening  an  abscess  a  plunge  ought  not  to  be  made.  The  operator  should  mark  the 
point  of  intended  puncture  with  his  eye,  then  introducing  Iiis  instrument  with  decision 
through  the  soft  parts  into  the  cavity,  make  the  incision  of  the  required  length  by  cutting 
outwards  as  soon  as  pus  oozes  upwards  by  the  sides  of  the  instrument.  To  do  this  sleepily 
Is  to  give  unnecessary  pain,  whereas  to  do  it  with  a  stab  or  plunge  only  causes  unnecessary 
alarm.  It  should  be  done,  as  ought  every  other  act  of  surgery,  with  confidence  and  de- 
cision ;  boldness  and  rapidity  of  action  being  governed  by  caution,  and  made  subservient 
to  safety. 

To  open  an  abscess  that  is  pointing  (or  which  has  a  cavity  to  be  felt)  by  dissecting  down 
upon  it,  is  a  bad  practice ;  although  in  deep-seated  abscesses,  which  are  covered  by  parts 
which  it  would  be  dangerous  to  wound,  where  surgical  interference  is  called  for  such  a 
method  may  be  the  best — extreme  caution  being  re(iuisite  under  extreme  danger.  Under 
these  circumstances  the  surgeon  should  follow  Mr.  Hilton's  method  of  opening  deep-seated 
abscesses,  which  has  been  practised  at  Guy's  for  many  years. 

In  deep-seated  abscesses  in  the  axilla,  says  Hilton  ('  Lectures  on  Rest,'  1863),  "  I  cut 
with  a  lancet  through  the  skin  and  cellular  tissue  of  the  axilla,  about  half  or  three-quar- 

[  >  Tranmatio  Origin  of  Cold  Abscess,  by  Lewis  A .  Sayre,  New  York  Medical  Record,  March  29, 1879.  ] 
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Double-edged  Abscess  Knife,  with  groove  in  centre. 
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ters  of  an  inch  hiAnml  the  axillitry  e<l«?e  of  t\w  groat  |M'rtor:il  muscle.  At  lliis  |ioipt 
can  mieet  wi'tii  no  hloodvesM^Ls.  Tlieri  J  push  a  gi-cH^vcd  ]irobe^  or  gri>o\T(I  dirt-clor,  u\u 
wards  into  the  swelling  in  the  axilla;  and,  if  you  wateh  the  gniove,  a  little  oimque  senirn 
or  pus  will  show  itseif.  Take  a  blunt  (not  a  shnrp)  iTiatrnument,  such  a**  a  pair  of  <lre,ssing 
forceps,  an*l  run  the  cloji<*«l  blades  alon«:  tlie  groove  m  the  prob^  or  director  into  the  swell- 
ing. Now,  opetiing  the  handles,  you  at  the  s^arne  time  open  the  blades,  jiittiated  within 
the  abscess,  and  so  tear  open  the  abs*ee89.  Lai^tly,  by  keejiing  open  the  blades  of  the  for- 
eep{*  during  the  withdrawal  of  the  in!*lrument,  you  leave  a  Ineenited  tract  or  canal  com- 
municating with  the  collection  of  [um^  which  will  not  readily  unite,  and  will  permit  the 
easy  exit  of  matter-"  In  fliis  way  deep  cervical  nnd  post-pharyngeal  ahseej!6cs,  deep  ab- 
scesses of  the  thigh,  leg  and  forearm,  may  be  fearlessly  opened. 

When  an  abscess  has  been  opened  it  should  be  lef\  to  discharge  by  itself,  a  simple 
I>oultice  or  warm-water  dressing  being  applied  over  the  surface.  Any  squeezing  or  press- 
ing upon  the  walls  of  the  abscess  is  unnecessary  and  injurious.  In  some,  it  is  well  for  a 
few  hours  to  introduce  a  piece  of  oiled  lint  between  the  edges  of  tlie  wouml  to  prevent  its 
closure,  more  [jarticuhirl}'  when  the  deep  fascia  has  been  opened  ;  whilst  in  others  of  large 
size,  the  introduclion  of '*  a  drainage  tube*'  made  of  a  piece  of  India-rubber  tubing  per- 
forated at  intervals  may  be  requir*:'d.  ^^ 

Tonics  and  gooti  feeding  are  always  essential  elements  in  the  treatment,  sedatives  bein^^P 
given  only  when  required.  ^^" 

In  acute  indammation  about  the  hand  or  foot  an  Ojjeniug  cannot  be  made  too  early  ; 
indeed,  it  should  he  made  ns  soon  us  effusion  has  taken  [dace,  iind  the  sail  parts  are  tense. 
I'nder  these  circumstances  an  early  incision  by  relieving  tension  will  often  save  tissue,  and 
the  o[ierator  mtist  not  think  that  he  has  done  wrong  when,  on  making  the  incision,  he 
Hnds  no  pas  exudes. 

[In  many  instances  of  impending  acute  abscess  (he  cure  is  hastened,  tissue  dcsfruclion 
lessened,  and  the  duration  of  suffering  shorleucd  by  a  free  incision   inio  (he  tense  slruc-_ 
lures.     The  free  IjliMMling  is  of  advantage,  and,  as  supjuiratiou  would  m'cur  in  a  few  da) 
necessilating  evacuation,  the  surgeon's  incision  can  <lo  no  harm.] 

When  a  rftrorn'r  fihscess  rccpiireft  o[M^ning^ — a  question  which  in  every  ca^e  should 
well  considered — a  free  inetsi<m  should  be  made  into  its  cavity,  its  coijienls  evacuated, 
aud  the  cavity  well  washed.  For  this  bitter  purpose  nothing  hats  answered  so  well  in  my 
experience  as  a  mixture  of  one  or  two  dnichens  of  the  tincture  of  iodine  to  each  pint  of 
lepid  water;  a  drainage  inlje  sltonld  then  he  introduced,  care  being  taken  that  if  air  enters, 
its  exit  also  cm\  be  guaranteed.      The  abscess  should  be  washed  out  daily. 

Mr.  Lister's  plan  of  covering  the  o()ening  with  a  piece  of  lint  soaked  in  carbolic  oil,  lo 
prevent  the  possible  admission  of  air  or  any  septic  matter,  seems  good,  whatever  may  be 
the  thet»ry  of  its  action.  I  have  treated  by  these  means  an  obscure  ea^e  of  abscess,  in  a 
young  lady,  a-t.  IH,  of  the  left  loin  and  abdomen,  spreading  us  far  as  the  median  line,  and 
showing  itself  below  I'oupart's  ligjiment.  C^uarts  of  pus  were  evacuated,  and  the  whole 
closed  within  a  month,  or  rather  degenenited  into  a  small  sinus  which  discharged  serum 
lor  three  or  four  M-eeks  and  then  heah^il  without  the  slightest  constitutional  disturbance. 
I  have  treated  bkewise  a  sjunal  psoa^  abscess,  and  others  of  the  thigh  and  loin,  with  equal 
success;  while  another^  clearly  renal  in  its  origin,  might  l>e  recorded  to  support  the  practice*^— 

The  practice  consists  in  making  a  free  opening  into  the  abscess,  and  then  apjdying  ove^H 
it  a  piece  of  lint  soaked  in  carbolic  oil  (one  part  of  acid  to  twenty  of  olive  oil),  beneath^" 
whieli  the  pus  flows  away;  in  this  manner  no  air  is  admitted.  In  the  subsequent  dress- 
ings care  must  be  taken  to  keep  the  o^wning  siirrounded  with  the  vajmr  of  the  acid,  and 
the  lint  shonld  only  be  n'lnoved  and  be  replaced  by  a  freshly  steej)cd  piece.  No  pressure 
should  lie  nnide  upon  the  walls  of  the  abscess  for  the  ptirtH)se  of  eniplying  its  cavity  with- 
out the  o[Mfning  being  covered  with  carbolic  oil.  I  have,  however,  used,  in  several  cases, 
olive  oil  alone  with  efpirdly  good  nsults.  With  the  similar  object  of  excluding  air  and 
its  impurilies,  the  tise  of  the  trticar  and  canula  Ijave  been  suggested,  a  valviidar  skin  ripen- 
ing l>eing  secured  by  drawing  the  integument  to  one  side  before  making  the  [luncture. 
The  trocar  invented  by  Mr.  Thompson,  of  Westerham,  is  also  giK>d.  In  it  an  elastic  tube 
ig  fitted  to  a  second  mouth  Ix^low  tire  instrument.  Itut  beyonti  any  of  these  in  their  uae- 
fulness,  when  such  a  practice  is  demanded,  Dr.  G.  Dieulafby's  •"aspirator"  is  to  be  pn;- 
ferred  ;  for  by  it  the  contents  of  any  cavity  can  readily  be  fxp^red!  or  withdrawn,  without 
the  fiossibility  of  the  entrance  of  air. 

Suppurating  ovarian  jind  hydatid  cysts  may  be  treated  a^  large  abscesses,  and  with  con- 
siderable success.  Empyemata  or  abscesses  in  the  chest  can  also  be  dealt  with  on  the 
same  principle,  by  a  Iree  opening  into  the  thorax  and  a  free  outlet  for  the  pus.     In  these 
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easefl  the  drainage  tube  is  of  great  value,  care  being  necessary  to  drop  one  end  of  it  well 
down  to  the  bottom  of  the  cavity. 

The  drainage  tube  was  suggested  by  M.  Chassaignac,  and  is  simply  a  small  India-rubber 
tube,  perforated  every  inch  or  so  with  holes  to  allow  of  the  free  escape  of  the  pus.  When 
large  cavities  are  opened  they  should  be  washed  out,  at  intervals,  with  an  iodine  lotion  or 
Condy'a  fluid,  so  that  nothing  like  decomposition,  as  indicated  by  fetor,  may  be  allowed. 
With  this  precaution  large  suppurating  cavities  can  be  dealt  with  successfully. 

When  veins  and  large  arteries  are  opened,  by  ulceration,  into  abscesses — ^an  accident  of 
occasional  occurrence — they  should  be  treated  on  the  principle  laid  down  in  the  chapter 
on  hemorrhage,  t. «.,  if  the  bleeding  vessel  be  large,  it  should  be  secured  at  the  point  at 
which  it  has  given  way,  either  by  ligature  or  torsion  ;  and  if  small,  the  hemorrhage  can 
easily  be  arrested  by  pressure. 

Chronic  abscesses  associated  with  glandular  enlargement  need  not  be  opened  under 
some  circumstances,  because  with  constitutional  treatment  they  often  disappear ;  yet  they 
should  be  so  treated  as  soon  as  it  is  clear  that  they  will  open  by  natural  processes,  if  let 
alone,  in  order  to  save  the  ugly  cicatrix  that  takes  place  under  these  circumstances  from 
ulceration  of  the  skin.  The  surgeon  should  make  a  small  puncture  in  the  best  line  to 
allow  <^  the  exit  of  the  pus  and  to  prevent  disfigurement.  Gentle  pressure  with  cotton 
wool  over  the  part  afterwards,  often  hastens  the  recovery.  In  subjects  of  the  hemorrhagic 
diathesis  an  abscess  may  be  opened  by  the  cautery  or  canula. 

[Mr.  Callender's  treatment  of  abscess  by  hyperdistension  consisted  in  making  a  small 
opening  to  allow  evacuation,  and  then  tensely  distending  the  sac  with  carbolized  water, 
pumped  In  by  means  of  a  syringe.] 

Arrest  of  Acute  Inflammation  hy  the  Obstruction  of  the  Main  Artery  of  the  part. 

To  arrest  acute  inflammation  in  a  limb,  the  deligation  of  the  main  artery  of  the  limb> 
or  the  arrest  of  the  circulation  through  it  by  pressure  upon  the  artery,  has  been  adopted. 
Dr.  Campbell,  of  New  Orleans,  speaks  highly  of  the  i>ractice,  and  even  affirms  that  no 
portion  of  an  extremity  should  be  amputated  for  destructive  inflammation  without  this 
experiment  being  attempted.  On  the  suggestion  of  Mr.  Maunder,  of  the  London  Hospital^ 
Mr.  Little,  in  1867,  applied  a  ligature  to  the  femoral  artery  for  acute  suppuration  of  the 
knee,  with  a  success  sufficient  to  prove  the  value  of  the  practice.  Mr.  Maunder,  too,  has 
since  successfully  had  a  similar  result  (' Lettsom.  Lect.,'  'Lancet,*  1875).  The  late 
Mr.  Moore,  of  the  Middlesex  Hospital,  also  acupressed  the  brachial  artery  with  a  good 
result.  Previous  to  these  cases,  however,  as  early  as  1813,  Dr.  Onderdonk,  of  America, 
ligatured  the  femoral  in  a  case  of  wound  of  the  knee-joint,  to  check  acute  inflammation, 
and  others  since  his  time  have  followed  his  practice.  It  is  a  method  of  treatment  cer- 
tainly worthy  of  attention,  inasmuch  as  to  cut  off  the  supply  of  blood  to  an  inflamed  part, 
when  too  much  is  passing  to  it,  is  sound  in  theory ;  and  to  do  the  same  to  starve  out  the 
disease  is  equally  scientific.  In  elephantiasis  Arabum  the  practice  does  not  seem  to  be 
without  ita  good  effects,  and,  in  acute  disease,  it  is  certainly  admissible. 

I  well  remember,  as  a  student,  observing,  under  the  care  of  Mr.  Bransby  Cooper,  a 
serious  case  of  compound  fracture  of  the  leg,  complicated  with  a  severe  laceration  of  the 
thigh  and  division  of  the  femoral  artery  of  the  same  side.  He  was  in  doubt  as  to  the 
practice  he  ought  to  follow,  not  knowing  whether  with  the  divided  femoral  the  supply  of 
bk)od  would  be  sufficient  to  repair  the  compound  fracture.  The  success  of  the  case,  how- 
ever, proved  that  the  fear  was  groundless,  for  repair  went  on  uninterrupte<lly,  and  a  good 
limb  was  the  result.  The  patient  was  a  man  of  middle  age.  In  1h73  I  also  treated  with 
oninterrupted  success  a  case  of  compound  fracture  of  the  humerus  into  the  elbow-joint  in  a 
man  where  the  brachial  artery  was  obstructed,  recovery  with  a  movable  joint  being  accom- 
plished. 

With  respect  to  the  treatment  of  inflammation  by  the  digital  compression  of  the  main 
arterial  trunks  leading  to  the  injured  or  diseased  parts,  it  must  be  recorded  that  in  1801 
Dr.  T.  Vanzetti,  of  Padua,  wrote  a  paper  upon  the  subject,  which  Mr.  S.  Gamgee  has 
transUaed  in  his  work  *  On  Fractures'  (1871).  He  was  led  to  apply  this  treatment  to 
cases  of  inflammatory  disease  from  its  success  in  the  treatment  of  aneurisms.  He  asserts 
thsU  compression  will  cure  every  incipient  inflammation,  and  check  it  even  when  advanced, 
and  he  adduces  cases  of  phlegmonous  erysipelas  and  acute  arthritis  of  the  hand  success- 
fully treated  by  such  a  process.  He  a  Ids,  however,  that  *'  in  the  ti'eatnient  of  aneurisms 
as  of  inflammation,  compression  can  never  become  a  normal  method  until  it  be  always 
and  exclusively  effected  with  the  finger." 


SIKUS    AND    FISTULA. 


[Partial  occliisiun  of  the  funKinil  artery  by  means  of  a  comprf^as  is  often  resorted  to 
ufter  forcible  rupture  of  uiichylosed  knee-joinl^,] 


SINUS  AND  FISTULA, 

A  fistula  is  an  (innjitural  coiuniunieation  between  n  normal  *;fvvity  or  canal  and  thttl 
oiusidi-  fif  I  III'  liody  or  sei'oiid  cavity  or  i-aiiaL 

A  sIdus  i^  a  narrow  snpjuinitiiifr  trad  with  only  onr  orifice. 

lidth  will  now  be  considered.  Tims,  amongst  lin*  fistnfa?,  there  are  fbe  vesico- vagina 
and  tlie  recl(»-va<rinal  fis!ulje  in  won»en  ;  the  rccto-vesicnl  in  men;  fecul  fistula,  gaslH* 
and  biliary  tistnlas  anal  listnla,  salivary  Hstuln.  and  urinary  fi^lnla.  They  are  alway:i  due 
jirimariiy  to  some  snpjinralive  or  ulcenifive  procesi;,  or  niecliniiical  violence,  operaiive  or 
otijerwiiie,  and  >iubse<|nenf  ly,  to  a  want  of  repair.  When  ]»assa;rei*  are  clofie  lo^elher,  tlie 
tistula  will  be  short  and  direct;  in  some  larpre,  in  others  narrow  or  tortuous.  Wben  the 
ciivity  or  ctnial  h  deeply  [>laced,  or  the  inner  o|>ening  deeidy  •;itua(ed,  the  fistula  may  be  a 
lonji  narrow  tnu't.  When  the  fistula  is  of  reeefif  orij^in  and  lined  with  granulations  dis- 
charging pus,  the  walb  will  be  soft,  n-adily  bleeding  on  manijvnlaJion.  When  oW,  they 
will  be  smm>th  and  bard,  *' callous"  all  over,  and  non-sensitive,  Recrcting  a  thin,  watery, 
non-purMlent  fluid.  This  fluid  is»  mareover^  mixed  witli  the  conleiits  of  tbe  cavity  or  tract 
>vith  which  the  fistula  commtniicatef*,  the  dij^cliarge  tending  to  keep  the  fit^tulu  open. 

The  tjtterual  tipeiiing  of  a  tislula  or  sinus  pressems  very  different  ajipearances.  It  may 
appear  as*  a  direct  or  as  a  valvular  opening,  deprepsed,  or  raised.  When  b'ading  down  to 
a  ItH-eign  body  or  to  bone,  the  exlernal  orifice  will  be  purrounded  by  weak  granidalions. 
{sometimes  it  may  scab  over  for  a  lime,  and  liven  reopen  by  the  force  of  the  retained 
fluid. 

Tbe  internal  opening  of  a  fistula  mostly  appears  Jis  a  defined  orifice. 

Of  siui/grs  or  incomplete  fistuloe,  abscess  is  tbe  most  common  cause  ;  the  external  com- 
Tnunicalion  failing  to  clo-^e  from  some  defied  in  the  healing  [»ower  of  the  part;  from  some 
inierference  with  the  reparative  procei^s  ;  from  the  constant  discharge  of  pus,  which  has 
not  a  slufbciently  free  vent  ;  from  muscular  action,  which  forbids  that  amoimt  of  rest  of 
The  pari  which  is  required  lor  its  rei»air;  or,  lastly,  from  the  presence  of  sotne  foreign 
body  introduced  from  without,  from  dead  bone  or  cretaceous  inflammatory  product  from 
wiihin. 

The  TUKATMKNT  of  the  different  forms  of  fistula*  is  given  in  the  chapters  devoted  to 
tbe  .-.pecial  organs  that  are  involved.  In  a  general  way,  hmvever,  it  maybe  asserted  ihal 
so  long  as  the  cause  of  the  fistula  exists,  repair  cannot  go  on;  so  tluit^  in  urinary  Jistula, 
when  stricture  is  the  cause,  the  strictine  must  be  treated  bel'oiv  the  fistula.  In  Jina!  fistida, 
when  the  action  of  the  sphincter  aui  forbids  repair,  its  action  must  be  paraly/ed.  In  fecal 
fistula,  when  obstruction  to  the  latwel  is  jtresenl,  the  (jb^iruction  must  be  removeel.  In 
salivary  fistula,  tlic  salivary  duel  must  fuul  a  natural  outlet  before  its  unnatund  oriticc  can 
be  expected  to  close.  When  any  foreign  body,  tCHilh  or  dead  bone,  is  keeping  (he  sinus 
open,  it  must  be  removed.  When  a  suppurating  cavity  at  one  end  of  the  fistula  continues 
to  discharge,  means  must  be  taken  to  close  it.  Wiien  these  objects  have  been  achieved 
attention  may  be  directed  to  lh«  fistula  or  sinus  itself,  and  various  are  the  means  that  can 
be  eniidoyed  for  their  cure. 

Pressure  in  recent  sinuses,  to  keep  the  parts  in  apposilJottj  by  means  of  pads,  stmpping 
or  bandages^  is  sometimes  of  use,  the  muscles  that  move  the  part  being  kept  ab.solutely  at 
rest  I  hereby.      In  stumps,  and  after  nuunmary  abscesses,  iliis  practice  is  very  beneficial. 

iDJection  of  stuue  stimulating  fluid,  such  as  th<*  |trepanitions  of  iodine  (either  the 
tincture  alone  or  diluted  with  one  or  tw(»  parts  of  water)  will  sometimes  set  up  a  healthy 
action;  for  the  same  purpose  a  srluu  has  been  ni>.*'i\y  and  of  all  setons  the  small  drainage 
lithe  is  the  best,  or  a  narrow  coil  of  rolled  gutla-f>erclta  skin.  The  cautery  is  sometimes 
of  great  use,  and  tbe  galvanic  is  to  be  prel'errtd.  It  eaii  V»e  accunitely  applied  to  the 
exact  spot,  and  its  heal  maiEilained  for  any  rei|uired  time.  It  is  generally  most  useful  in 
small  fistula'. 

Ijaying  open  the  sinus  is,  however,  as  a  rule,  the  best  plan,  dividing  it  from  end  to 
cn«l.  and  keeping  ilie  sltles  jisunder  to  allow  of  it8  bealing  from  below.  When  druie  with 
a  knife  tlie  incision  \%  lo  be  made  upon  a  grooved  probe  or  director  which  has  been  pre- 
viously introduced  through  the  sinus.  This,  however,  may  often  be  done  to  great  advan- 
tngc  with  the  wire  of  the  galvanic  cautery.  When  the  cautery  is  used,  the  wire  should 
be  {)assed  through  the  sinus  on  the  grooved  director,  or  threaded  in  an  eyed  probe;  the 
surgeon  then  holding  the  two  ends  of  the  wire,  made  hot  by  contact  witb  the  battery,  and 
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dtriding  the  tissues  with  a  sawing  motion.  The  division  vrith  the  cmjli-ry  has  this 
•dvanln^p,  that  the  .surllice  ol'  tin*  sinus  is  so  destroyctl  thai  it  must  grunulau*.  There  is 
Oon!j».'4Ufnlly  Ifsa  net-d  of  eareriil  tlressing^  and  in  ohl  sinusfs  this  is  a  point  of  imnortance, 
for  their  surfaces  are  so  callous  that  they  require  to  bt*  scraped  or  othcrwitse  rendertid  raw, 
to  |»€rinil  <>f  granulations  forming. 

The  division  of  a  iistuhi  with  a  liputure  is  now  rarely  performed,  although  with  an 
Indiu-nihhvr  ligsiture  it  \»  feasible.  In  "bleeders"  it  mij^ht  be  called  foi\  but  in  these 
the  wire  of  the  galvanic  cautery  is  prefemhle,  when  it  can  be  obtained. 

[Dilatation  by  the  intr<iduction  of  pieces  of  cumpressetl  sponge,  by  giving  free  exit 
to  continLMJ  discharges,  is  oflen  (•!'  value.] 

Phw«tic  operation!?  for  the  cure  of  ti8tul«!  are  ali«.o  means  of  j^n^at  value,  particularly  of 
va<jinal  and  rectal  listuhe.     Thej^ie  will  be  discussed  in  u  future  chapter. 

Lajit,  but  not  leaj*t,  in  the  trealnimi  of  minuses  and  lisliilic,  constitutional  treatment 
should  be  employed.  In  the  ti.«tula  I'olhiwing  operative  or  suppuraiiv**  actitm,  siuch  treul- 
ment  is,  as  a  rule»  all  that  is  wanted,  and  many  are  the  cases  in  nietropolilaa  hospitals  of 
■inuHC^  about  stuinpi^,  skin  wounds,  or  maintnary  wounds,  that  will  heal  rapidly  under  tho 
influence  of  fri'.^h  air.  jrood  food,  and  tonic  medicine.  In  all  cases  these  means  are  most 
e^eentialf  and,  with  them  and  hical  treatment,  success  '}»  generally  to  he  attained. 

ULCERS  AND  SORES. 

Ulceration  is  an  intlummatory  process,  in  ivliich  a  sore  or  chasm  is  [troduced  by  the 
mnleeuliir  •hjalh  of  the  tissue  involved- 

A  sore  is  a  chasm,  a  solution  of  continuity,  caused  by  ulceration  upon  an  external  or 
internal  surface  of  the  body. 

When  a  sort  is  beinj^  forme<l,  or  is  sprtTidinj;  by  the  process  of  ulceration,  an  ulcer  i.* 
said  to  exist  :  when  the  uhreration  has  ccjised,  a  sore  remains. 

[As  generally  used  the  ternn  ulcer  imuI  scm'c  are  syiuMiymous,  ami  refer  to  a  solution  of 
continuity  coveretl  by  any  kiml  of  granulurlons.  The  solution  of  continuity  may  be  due 
tu  a  wound,  which  becomes  an  ulcei*  as  t?oon  as  the  granulating  process  is  instituted. — . 
J.  li.   U.] 

Wiien  an  ulci>r  spreads  rapidly  it  is  termed  phagedenic  ;  when  it  spreads  by  gangrene, 
ihntyhirnj ;  and  when  with  this  gangrene  ihe  molecular  ileath  of  th(!  tissue,  or  ulceration, 
10  combined,  gloutfhinti  phatjtfdtena  is  sjiid  to  exist.  All  lhes(?  processes  are  consequently 
difTerenl  forma  of  dillercnt  ulcers,  and  are  characterized  by  degrees  of  rapidity  of  tha 
process;  the  simple  ulcer  being  the  mildest,  and  the  sloughing  phaged;enic  tlxe  most 
■eve re  form. 

A  healing  sore  henU  by  gmntdation  a.nd  cicattization^  the  process  of  heading  being 
the  same  in  it,  ivs  it  is  in  a?iy  open  wound  the  result  of  injury  or  operation.  Sores  may 
be.  hrtt/thy,  inftamnf,  irenH-,  IndoUnt^  »tonijh!ntj  fnnn  exci^ss  of  iadoUtic(\  or  irritable^ 
t«rni*  whieh  are  applied  to  sores  to  express  their  conditions  at  the  time,  hut  having  no 
spftciiJ  aignitioation.  i'o^  these  appearances  fluctuate  according  tu  the  genei'id  coudition  of 
the  patient  and  the  hjcal  treatment  of  the  sore.  A  sore  muy  also  at  any  tiuu  lake  on  the 
ulcerative  process  and  spread,  or  .i^suui'i  any  of  the  foriui  of  spreading  already  described. 

An  uloer  may  originate  from  a  local  or  a  contttitntlnmil  cause. 

Among  the  local  causes  are  injuries  produced  Ijy  blows,  j)ressMre,  or  some  irritating 
.npplicalion,  or  5ome  skin  eruption  i*et  up  or  foUowed  by  inthunmation  and  subsecpient 
ulceration.  If  »  piece  of  skin  dies,  it  is  trast  off  by  utccration  ;  if  a  |Jortion  of  integument 
itiflames  from  some  external  irritjition,  a  local  eczema  or  skin  eru[>lion,  an  ulcer  follow.s. 
An  ub#ces$  nniy  form  benejitli  the  skin  or  in  the  deep  parts,  and  burst  by  ulceration.  It 
nrny  be  th:tt  som<^  ilee[)-seuted  disease  was  the  cause  of  the  abscess,  but  the  ulceration 
ipn*3«dK  and  remains  jw  an  uleer. 

Amongst  the  corutftutitmnl  causes,  exclnding  cancers^  may  be  classed  anything  that 
«up«?rinducej}  a  low  condition  of  the  vital  powers,  such  as  any  illness,  certain  habits  of  life, 
syphilis,  or  scurvy. 

It  -thould  be  remembered,  however,  that  ulcers  which  have  a  constittitional  origin  may 
be  Kept  up  hy  local  causes — thus,  a  syphilitic  orcaeliectic  ulcer  originating  iVoui  a  geiienil 
CAtitie  tiuiy  liikc  on  any  of  the  chamctei-s  common  to  the  healing  ulcer  or  sore,  in  the  sanm 
iray  that  a  lowd  ulcer  or  sore,  produced  from  local  catises,  may  fail  to  hca!  from  aouie 
CMU»tilutional  ih'fect. 

Lupu»,  rvMlr-nc  ulcer,  epithelial  or  Cfircinomalous  ulcers,  stand  by  themselves,  atul  are 
ciiUc<l  fpfciai  ulcers. 
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Tlicre  are  nlso  local  sores  orierj mating  from  lortil  canses.  whiith  are  often  kept  from 
healintj  throiij;li  some  fumeni]  or  constiiutional  failing  :  constitutional  sores  orijijiruit.- 
in^  from  cotistitiiiioniil  cniK-ii's,  tiint  may  fail  to  heal  on  ut-count  of  some  local  condition 
iiitcrft^nn^  with  n*(inJr  ;  imd  special  sores.  For  the  treatinent  of  such  it  is  most  essen- 
tial that  til*'  ihroH  •iifli_T*-*nt  tbrms  be  recognized. 

Local  sores,  us  already  stated^  have  a  loail  origin — somelfiinw  eausing  iiiftammation 
and  uki-ru(iou  in  the  skin,  and  a  Hore  remaining;  the  disease  being  cutaneous  fi\im  the 
liret.  The  few  ear.es  eonnect«d  with  diseases  of  the  dee[i-fteated  jmrts,  such  us  the  hones 
and   jointH.  nm  nudily  be  known. 

Constitutional  jsoren  have  rarely  cuIaneou8  origin,  unless  originating  in  some  ulcer- 
ating i'kin  eruiilioii,  tsneh  as  ecthyma  or  ru[»iit ;  but  ihey  almor^t  always  eommetiee  in  the 
snbcnlaneous  eonnective  tissue  us  a  monr  or  les*s  eircnniseribe<l  indunition,  whieh  last^  a 
very  variable  period,  and  then  softens  down  ;  the  skin  over  it  inltaming,  slougliiiig,  and 
tdei.rrjiting,  to  givr  vent  to  a  deeper  slougli  ;  the  sores  or  nleers  always  being  of  a  rf/fultt- 
mfinhrauaus  kind.  These  nlcers  may  liave  their  cause  in  an  ordinary  eaehexiu  or  in 
syphilis,  but  the  eeIhilo-inem!)ninons  ulcer  is  always  constitutional,  and  requires  iftneruf 
more  than  forrti  trentmenL  In  syphilis  the  ulcers  are  the  re.stiJl  of  broken-dowti  snhcu- 
taneous  'Vgnmmata."  The  appearance  of  thes(^  sores  will  depend  much  upon  the  period 
at  which  they  are  sin-n  ;  but,  from  tlie  time  when  the  skin  ha"*  broken  and  ulcerated,  the 
margins  ot"  the  skin  opening  w^ilt  ap|wmr  thin,  irregular,  and  undermined,  and,  at  the 
bottom  of  the  openinfj,  the  slougli  will  apj)ear.  Wlien  sim|de,  (he  slongh  will  a[}pear  more 
or  iess  while,  sometimes  pearly  ;  but  when  syphilitic^  it  will  have  the  aspect  of  a  pit^cr  of 
KVjf  wns/ilfaf/tcr,  at  least,  in  the  majority  of  cases.  When  any  of  the  slough  has  come 
away  the  skin  will  at  first  l)e  undenntnetf,  and  the  margin  of  the  son:?  fall  inward:*,  Imt,  as 
rhe  granulations  rise  from  behiw,  the  skin  wiil  he  pressed  up,  although  when  the  wound 
hjU'J  cieafrized,  the  scar  will  almost  always  lie  u  depi-essed,  and,  in  syphilis,  a  stained  one. 

Around  this  sore  several  small  openings  often  coexist,  each  one  having  formed  to  give 
exit  to  a  small  slough,  the  margins  <»f  which  apiK^ar  as  if  they  had  been  punehed  out. 
These  sores  ficcur  mostly  about  the  lower  part  of  the  thigh  and  knee,  elbow,  shouMer,  and 
forehead,  and  are  found,  however,  in  any  part  of  the  body.  The  syphilitic  are  always 
surrounded  by  a  *f»/s/-^  kind  of  inflammatory  border,  and  are  rarely  painful;  the  non- 
syphilitic  with  a  pinker  blush.  The  washleatber  stougli  and  dusky  margin  clearly  indi- 
cate I  he  syjdiilitic  sore. 

Il  is  by  no  means  uncommon  to  discover  in  such  ft  sore  the  specittc  character  of  a  dis- 
ease thai  had  been  contracled  some  twenty  or  more  years  previously,  and  thai  ha«l  lain 
dormant  atler  liaviiiif  manifested  its  presence  by  marked  synijitoms.  Indeetl,  it  is  from 
the  occurrence  of  such  soivs  as  these  that  the  >»urgeon  inquires  whether  constitutional 
syphilis  is  really  ever  cared — that  is»  eradicalerl — and  whether  a  man  once  syjdiilized,  aa 
once  vaccinated,  is  not  .so  permanently  altered  as  to  show  under  certain  conditions,  with 
eomparalive  certainty,  that  he  is  still  under  the  influence  of  the  pidson,  and  that  other 
disefises  must  lor  ever  after  be  modified  by  its  existence. 

Special  sores  v^'ill  be  described  wilh  the  disease  from  which  they  result. 

A  healthy,  healing,  cutaneous  sore  is  known  by  the  small,  florid,  conical 
granulations  thai  cover  its  surface,  and  the  healthy  creamy  pus  thrown  off.  "  In  granu- 
lations, new  substances  are  formed  as  if  the  earth  was  taken  in  heaps  from  one  place  and 
laid  in  another;  the  thicker  and  smailer  f/ifi  heaps  the  better  the  gninulatious"  (dohn 
Hunter,  MS.  lect.,  I'H").  The  granulations  are  not  so  vascular  as  to  bleed,  or  so  sensi- 
tive as  to  cause  pain  on  the  slightest  touch.  The  margin  is  natural,  and  where  the  skin 
and  granuhiltons  meet,  a  hand  of  cicatrizing  tissue  is  to  be  seen,  assuming,  where  in  union 
with  the  skin,  a  whitish  line  vviih  a  fine  covering  of  epidermis  ;  but  where  in  contfict  with 
the  grantilations  a  njore  vascular  a[tpearance  than  at  any  (tther  point  of  i!ie  stire,  the 
centre  of  Mie  band  being  covered  with  a  thin,  purplish-blue,  semi -transparent  film. 

By  the  gradual  and  cen«ri[ve(al  eicatrisiing  process  of  the  outer  border  of  the  ban<l,  and 
the  gradual  narrowing  of  its  circle,  the  sore  heals. 

TreatmenL — The  surgeon's  sole  jiini  being  to  guard  against  nnyflting  that  can  interfere 
Avith  the  jirogress  of  repair,  the  treatment  is  simple  ;  a  piece  of  wet  lint  to  absorb  dis- 
charge and  protect  the  surface  of  the  sore  from  injury  being  all  that  is  retpured,  the  lint 
being  kept  moist  hy  n  piece  of  oil  silk,  gutta-percha,  or  elastic  tissue.  Where  water 
irritates,  oil  nuiy  be  subsiinited.  The  surface  of  the  sore  should  be  cleansed  by  means  of 
u  stream  of  tepid  water;  aponges  should  never  be  used,  and  cotton-wool  is  the  l>est  snbsti- 
lule,  as  it  can  be  destroyed  alter  use. 

Where  the  granulations  are  disposed  to  rise  too  liigli,  dry  lint  may  be  applied,  and  at 
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times  a  good  rub  with  lunar  caustic  hastens  reooverj.  Small  sores  thus  treated  may  be 
allowed  to  scab.  Rest  is  always  beneficial  in  aiding  repair,  but  should  this  be  impracti- 
cable, a  good  bandage  may  be  substituted,  and  a  piece  of  thin  sheet-lead  bound  over  the 
sore  outside  the  dressing  will  give  efficient  support.  In  removing  the  dressing,  care 
sbonld  be  taken  not  to  injure  the  band  of  delicate  cicatrizing  tissue. 

Accepting  this  description  as  that  of  a  healing  sore,  deviations  from  this  type  constitute 
the  diflTerent  forms  that  have  been  described.  Thus,  when  the  granulations  assume  a 
large,  pale,  elevated,  watery  appearance,  the  sore  is  said  to  be  weak^  the  granulations  in 
popular  language  being  **  proud  flesh,**  the  popular  word  *^ proud"  being  synonymous 
with  weak.  There  is  power  in  the  sore  to  granulate,  but  the  granulations  have  little 
power  of  cicatrizing;  they  are  disposed,  moreover,  to  slough  on  the  slightest  cause.  These 
require  local  stimulants,  such  as  the  nitrate  of  silver  in  stick,  sulphate  of  zinc  or  copper 
lotion,  carbolic  acid  lotion  in  the  proportion  of  two  grains  to  the  ounce,  or  terebene  alone 
or  diluted  with  one  or  two  parts  of  olive  oil.  Dusting  the  surface  with  powdered  alum  or 
tannin  i8  also  sometimes  beneficial. 

The  limb  should  be  carefully  elevated  or  bandaged,  and  the  general  health  attended  to. 

When  there  is  still  less  power  in  the  sore  no  granulations  form,  the  surface  puts  on  the 
a{^)earance  of  a  piece  of  mucous  membrane,  such  as  that  of  the  pharynx,  the  sore  being 
then  called  itidolent.  At  times  a  few  weak  granulations  are  found  at  one  corner  of  its 
surface,  but  the  greater  part  has  a  smooth  and  glassy  aspect,  with  a  thin  and  watery,  but 
not  purulent  secretion.  Where  the  sore  has  existed  long  the  edges  will  appear  raised  and 
indolent,  covered  with  a  layer  of  epithelium,  and  very  senseless.  It  then  acquires  the 
term  *^ callous" — a  callous  sore  being  an  indolent  one  of  long  standing.  This  indolent 
sore  is  always  ready  to  take  on  a  sloughing  action  on  any  slight  cause,  such  as  some 
general  derangement  of  the  health,  or  the  long  assumption  of  the  dependent  position  of  the 
limb.  It  is  common,  indeed,  to  find  the  surface  of  the  indolent  sore  sloughing;  not, 
however,  from  inflammatory  action,  but  from  extreme  indolence  in  the  granulating  force* 
Under  th^e  ciroumstances  the  surface  of  the  sore  becomes  covered  with  a  greenish  secre- 
tion often  fetid,  the  granulations  forming  partially,  and  ultimately  dying.  When  the  sore 
is  large,  this  appearance  is  very  commonly  towards  its  centre,  or  lowest  part ;  and  as 
repair  goes  on,  the  sore  may  cicatrize  at  its  edges,  where  the  granulations  derive  the  full 
benefit  of  the  vascular  and  nerve  supply,  while  the  centre  of  the  sore  still  sloughs.  In  old 
people  the  margin  of  the  sore  may  slough  in  one  part  and  heal  in  another.  Authors  have 
described  this  indolent  sore  in  the  old  as  senile  ulcer.  These  sores  are  very  common  and 
are  usually  found  in  the  lower  extremities,  often,  too,  associated  with  varicose  veins ;  this 
condition  of  veins  has,  however,  little  to  do  with  their  origin,  although  it  tends  much  to 
retard  their  recovery.  These  have  been  described  by  old  authors  as  varicose  ulcers, 
simply  from  the  fact  of  the  two  conditions  being  often  found  together.  Such  are  almost 
always  found  in  weak  subjects,  with  a  feeble  circulation. 

The  treatment  of  these  indolent  sores  consists  in  encouraging  the  venous  circulation  of 
the  part  by  position  if  possible,  and  by  pressure  where  rest  cannot  be  secured  J  by  local 
stimulants,  and  by  general  tonic  treatment.  When  there  is  little  or  no  action  in  the  sore, 
the  application  of  one  or  more  blisters  to  the  surface  is  very  beneficial ;  or  blistering 
liquid  may  be  painted  over  its  edges.  [Any  strong  caustic,  as  nitric  acid,  applied  for  a 
moment,  and  followed  by  a  poultice  to  cause  separation  of  the  resulting  slough,  may  often 
be  used  with  benefit.]  When  the  surface  is  sloughing,  half  an  ounce  of  carbolic  acid  or 
of  terebene  to  a  pint  of  olive  oil  with  or  without  the  extract  of  opium,  according  to  the 
amount  of  pain,  is  an  excellent  application.  Where  the  edges  of  the  sore  are  indurated 
and  callous,  so  that  cicatrization  and  contraction  are  almost  impossible,  the  free  scarifica- 
tion of  the  margin  every  half  inch  is  often  followed  by  a  rapid  change  for  the  better ;  or 
two  free  incisions  may  be  made  on  either  side  of  the  margin  of  the  sore  for  the  same 
purpose.  During  this  treatment,  if  the  venous  circulation  is  assisted  by  raising  the  leg 
higher  than  the  hip,  the  utmost  good  may  be  obtained.  Where  rest  cannot  be  observed 
the  limb  may  be  strapped  up  from  the  toes  to  the  knee — omitting  the  sore — firm  pressure 
being  applied  by  means  of  a  piece  of  sheet-lead  and  a  bandage  over  the  dressings.  In 
private  practice,  when  the  leg  can  be  dressed  daily,  the  whole  limb  may  be  covered  with 
the  strapping.  The  strapping,  therefore,  ought  to  be  good,  not  such  thin  material  as  that 
spread  on  calico,  nor  thick,  felt  strapping,  but  that  spread  on  linen,  such  as  is  sold  by 
Leslie,  or  Messrs.  Crerrard  &  Co.,  and  used  at  Guy's  Hospital. 

[A  rubber  bandage,  as  recommended  by  Martin,  of  Boston,  applied  with  very  mo<lerate 
force  up  the  limb  and  over  the  ulcer,  is  better  than  strapping  with  adhesive  plaster.  In 
chronic  ulcers  of  the  leg,  or  in  a  varicose  condition  of  the  veins  of  the  lower  extremity, 
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an  elastic  bandage  can  be  applied  with  ease  by  the  patient  himself;  thus  greater  cleanli- 
ness and  much  more  benefit  is  obtained  than  by  the  elastic  stocking.  The  im()ortance  of 
preventing  passive  congestions  in  these  conditions  is  obvious,  and  nothing  answers  better 
than  the  Esmarch  bandage  applied  with  moderate  firmness  and  worn  continuously.  In- 
deed, continuous  pressure  for  any  purpose,  as  in  diseased  joints,  can  be  well  furnished  by 

the  bandage  of  India-rubber J.  B.  R.] 

When  the  sore  is  painful,  or  the  patient  has  an  irritable  pulse,  the  beneficial  effects  of 
opium  twice  a  day  in  a  pill  are  very  marked;  and  quinine,  iron,  nux  vomica, or  the  vege- 
table bitters,  may  be  given,  as  the  wants  of  the  case  indicate.  The  bowels  also  require 
attention,  drachm  doses  of  the  sulphate  of  magnesia,  with  quinine,  being  a  good  aperient. 
When  the  sore  is  unusually  large,  and  there  is  little  probability  of  the  whole  healing  from 
loss  of  skin,  fresh  centres  of  cutification  should  be  inserted  by  transplantation.  In  this 
way  I  have  brought  about  the  cicatrization  of  a  large  sore  of  twenty-four  years*  standing 
in  three  weeks,  and  many  others  of  smaller  size  in  an  equally  short  period ;  indeed,  by 
this  practice  of  skin-grafting,  I  believe  the  necessity  of  amputation  in  the  more  severe 
forms  of  this  aflfection  will  be  greatly  diminished  ;  for  hitherto  indolent  ulcers  that  surround 
a  limb  have  ever  proved  themselves  incurable,  amputation  being  their  only  remedy. 

All  sores  may  inflame  or  become  irritable,  but  there  is  an  injlamed  sore  or  ulcer  which 
is  found  in  subjects  with  thin  and  fair  skins  who  are  in  some  way  reduced  in  power,  or 
"out  of  sorts,"  either  from  irregular  living,  over-work,  or  bad  feeding.  It  appears  as  a 
small  superficial,  inflamed,  irritable  sore,  with  a  raw-looking  appearance,  an  ash-colored 
slough,  or  thick  secretion  over  its  surface,  and  discharges  a  thin,  ichorous  fluid,  sometimes 
tinged  with  blood.  The  patient  will  complain  of  its  excessive  painfulness,  particularly  at 
night,  and  will  dread  its  being  touched.  It  will  look  red  and  angry,  though  superficial. 
A  blow  or  a  graze  may  have  caused  it,  or  a  local  patch  of  eczematous  inflammation,  in 
which  case  it  may  be  described  as  an  eczematous  ulcer. 

The  treatment  of  these  sores  is  very  troublesome,  the  skin  being  usually  highly  sensitive. 
They  always  want  soothing,  and  the  best  lotion  is  one  of  lead  mixed  with  extract  of 
opium,  but  this  sometimes  irritates,  while  the  lead  or  zinc  ointment  gives  comfort.  At 
other  times  a  cold  bread  poultice  is  the  best  application.  In  all  cases  the  limb  wants  rest 
and  elevation  ;  plasters  rarely  being  tolerated.  In  the  eczematous  sore,  where  the  dis- 
charge from  the  eruption  round  the  sore  is  profuse,  the  powdered  oxide  of  zinc  and  starch, 
in  equal  proportions,  may  be  used ;  or,  the  surface  may  be  washed  with  a  solution  of 
nitrate  of  silver  in  the  proportion  of  ten  grains  to  the  ounce.  Occasionally  a  solution  of 
the  extract  of  opium  is  the  best  lotion.  Simple  nutritious  food,  with  a  moderate  allowance 
of  stimulants,  should  be  administered,  but  all  high  feeding  is  injurious.  The  general 
health  mostly  requiring  tonics  of  a  non-stimulating  kind,  such  as  the  vegetable  bitters 
with  alkalies,  as  the  intestines  are  generally  irritable.  When  the  pain  is  severe,  opiates 
and  sedatives  are  indicated.  In  very  inflamed  sores  the  application  of  a  few  leeches 
occasionally  gives  relief  at  some  distance  from  it.     These  sores  are  invariably  obstinate. 

Authors  describe  a  varicose  ulcer ^  but  it  is  questionable  whether  such  exists.  Many 
indolent  sores  are  doubtless  associated  with  varicose  veins,  and  are  probably  indolent  on 
account  of  this  association  ;  but  how  far  they  are  really  caused  by  them  is  a  different 
matter,  for  varicose  veins  and  ulcers  of  all  kindd  are  constantly  met  witii  togetlier.  Of  all 
ulcers  entitled  to  the  terra  varicose,  the  eczematous  has  probably  the  most  claim,  for  cer- 
tainly eczema  of  the  leg  is  a  common  consequence  of  varicose  veins,  and  an  ulcer  the 
result  of  the  eczema. 

Practically,  however,  it  is  well  to  remember  that,  when  varicose  veins  exist  with  an 
ulcer,  repair  cannot  go  on  favorably  unless  the  venous  circulation  of  the  limb  be  assisted 
by  position  or  pressure ;  and  that  where  these  varicose  veins  are  present,  all  ulcers  or 
sores  are  disposed  to  become  indolent  if  neglected.  When  an  ulcer  takes  its  origin  from 
an  inflamed  vein  the  term  is  applicable,  in  a  roetisure,  but  this  ulcer  has  no  special  char- 
acteristics. 

Sores  that  are  prevented  from  healing  by  varicose  veins  must  be  treated  by  the  elevated 
position  of  the  limb,  by  bandaging  or  strapping,  and,  in  bad  cases,  by  the  obliteration  of 
the  veins.  Without  this  obliteration  the  treatment  will^  of  necessity,  fail ;  wliereas  with 
it  the  sore  may  be  expected  to  heal  with  the  use  of  such  general  and  local  means  as  its 
nature  may  require. 

How  far  it  is  right  to  heal  an  old  chronic  sore  has  not  yet  been  quite  decided.  Older 
surgeons  declared  it  to  be  inexpedient,  as  cases  were  met  with  in  which  apoplexy  or  some 
other  alarming  condition  supervened.  Modern  surgeons,  however,  are  disposed  to  ques- 
tion the  explanation  of  these  facts,  and  to  look  upon  that  practice  as  beneficial  which 
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removes  any  abnormal  condition,  local  or  genenil.  Still,  it  is  wise,  when  a  patient  has 
been  in  the  habit  of  losing,  by  discharge  from  the  surface  of  a  sore,  a  certain  amount  of 
material  which  would  otherwise  have  been  used  to  maintain  the  general  powers,  to  cut  oiF 
the  supplies  in  another  way,  to  order  more  abstemious  living,  and  to  regulate  the  bowels 
by  some  saline  water,  natural  or  artificial,  as  may  suit  the  stomach. 

Sloughing  and  phagedsBnlo  sores  are  rarely  seen,  except  in  connection  with 
fiyphilis  or  hospital  gangrene.  In  syphilis,  sloughing  is  found  in  the  intemperate  and 
ill-fed,  and  mostly  in  gin-drinking  prostitutes.  It  attacks  any  surface  that  has  been  made 
•ore,  either  from  venereal  contact  or  other  causes ;  and  it  is  marked  by  the  rapid  way  in 
which  the  process  destroys  tissues,  by  the  fetid  character  of  the  discharge,  the  great  depres- 
sion of  power  as  an  invariable  accompaniment,  and  the  constitutional  disturbance. 

Opium  in  full  doses  is  required  for  their  tkeatment,  with  tonics  and  good  nutritious 
food.  When  this  does  not  control  the  ulceration,  the  application  of  strong  nitric  acid  with 
*  piece  of  wood  to  the  surface  of  the  sore  is  often  useful :  sometimes,  too,  the  local  appli- 
cation of  iodine  or  bromine  in  solution  is  of  great  benefit.  Fresh  air  is  always  indicated, 
and  abundance  of  disinfectants,  such  as  Condy's  fluid,  or  carbolic  acid  in  some  of  its 
forms.  These  sores  are  mostly  due  to  some  feeble  constitutional  condition,  and  not  to  a 
local  cause,  although  at  times  the  local  action  seems  to  continue  by  itself,  requiring  some 
powerful  escharotic,  such  as  nitric  acid,  to  check  its  course. 

Sir  J.  Paget  describes  cold  ulcers : — "  They  are  like  small  inflammatory  ulcers,  occur- 
ring S()ontaneou8ly  in  the  extremities,  especially  at  the  ends  of  the  fingers  or  toes,  or  at 
the  roots  of  the  nails.     In  some  cases  they  are  preceded  by  severe  pain  and  small  gan- 
grenous spots.     They  are,  in  many  respects,  like  ulcerated  chilblains,  but  they  occur 
without  any  exposure  to  intense  cold  in  patients  whose  feet  and  hands  are  commonly,  or 
even  habitually,  but  little  warmer  than  the  atmosphere  they  live  in.     Such  patients  are 
among  those  who  say  they  are  never  warm,  and  the  skin  of  their  extremities,  unless  arti- 
ficially heated,  is  to  the  touch  like  the  surface  of  a  cold-blooded  animal.     With  this 
defect,  which  is  common  in  women,  there  is  a  small  feeble  pulse,  a  dull  or  half  livid  tint 
in  the  parts  which  in  healthy  people  are  ruddy,  a  weak  digestion,  constipated  bowels,  and 
•canty  menstruation. 

"  The  cure  of  the  ulcers  and  prevention  of  their  recurrence  lie  in  the  remedy  of  these 
defects.  Many  tonic  medicines  may  be  useful,  but  the  most  so  is  iron  ;  with  it  purgatives 
Me  generally  necessary,  e,  g.,  small  doses  of  mercury  and  aloes  or  of  sulphate  of  magnesia. 
Full  diet  also  is  required,  exercise  in  the  fresli  air,  very  warm  clothing,  especially  of  the 
lower  half  of  the  body,  and  warm  bathing  ;  dry  applications,  or  lotion  of  sulphate  of  zinc 
or  copper,  are  the  best  local  means,  and  the  part  must  be  kept  warm  ;  healing  is  always 
ttnly  at  a  low  temperature." 

Allied  to  cold  ulcers  are  those  formed  on  fingers  or  other  parts  which  have  been  deprived 
of  their  nerve  supply  by  some  injury. 

Scorbutic  Ulcer — In  Sir  J.  Paget's  able  article  in  *  Holmes's  System'  occurs  the  fol- 
lowing description  of  the  scorbutic  ulcer  by  Mr.  Busk  : — "Although  scurvy  in  itself  can- 
not be  said  to  be  attended  with  any  peculiar  form  of  ulceration,  ulcers  or  sores  of  any 
»ind  already  existing  from  other  causes  assume,  in  consequence  of  this  scorbutic  taint,  a 
inore  or  less  peculiar  character,  and,  when  thus  modified,  have  been  usually  termed  '  scor- 
butic ulcers.* 

"  Scurvy  essentially  consists  in  an  alteration  in  the  constitution  of  the  blood,  which 
Ifads  to  the  effusion  into  the  various  tissues  of  a  Jibrinous  exudation^  usually  deeply 
wlored,  and  which  has  on  that  account  been  commonly  regarded  as  a  simple  coagulum. 
That  this  effusion,  however,  can  scarcely  be  regarded  in  this  light,  is  proved  by  several 
wnsiilerations,  but  more  es|>ecially  by  the  circumstance  that  it  is  from  the  first  solid  and 
fopahh  of  becominff  imperfectly  organized  ;  tliat  is  to  say,  it  is  after  a  time  permeated  by 
tH^wir-fornied  vascular  channels.  It  is  the  presence  of  this  effusion  which  causes  the 
«ponjr}'  swelling  of  the  gums,  the  tumefaction  and  induration  of  the  intermuscular  tissue, 
the  so-termed  scorbutic  nodes,  and  which,  when  poured  out  on  the  surface,  or  in  t!ie  sub- 
stance of  the  corium,  constitutes  the  vibices  and  |)etechiaj  so  characteristic  of  the  disease. 
It  J!)  the  fffusion  also  of  the  same  semi-plastic  material  07i  the  free  surface  of  sores  or 
idcfrs  fchich  give  them  the  peculiar  aspect  termed  scorbutic.*' 

"Tlcers  of  this  kind  are  distinguished  by  their  livid  color  and  irregular  tumid  border, 
trouiid  which  no  trace  of  cicatrization  is  evident,  whilst  the  surface  of  the  sore  is  covered 
*ith  a  spongy  dark-colored,  strongly  adherent,  fetid  crust,  whose  removal  is  attended 
with  free  bleeding,  and  is  followed  by  a  rapid  reproduction  of  the  same  material.     This 
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crust  in  bad  cases,  as  remarked  by  Lind,  attains  to  a  *  monstrous  size/  and  constitutes 
what  has  been  appropriately  termed  by  sailors  ^  bullock's  liver.'  " 

jHie  Syphilitic  Superficial  Sore. — The  deep  cellulo-membranous  syphilitic  sore  has  been 
already  described  (page  38),  under  the  heading  of  constitutional  sores,  but  the  superficial, 
cutaneous,  rupial  syphilitic  sore  deserves  notice,  because  it  is  very  common.  It  mostly 
succeeds  an  ecthyma  or  rupia,  is  mixed  with  the  eruption  in  some  other  stages,  and  is 
simply  an  ulceration  of  the  base  of  a  syphilitic  eruption.  This  goes  on  increasing  irregu- 
larly in  a  serpiginous  form,  the  sore  healing  in  one  place  and  spreading  in  another;  but  it 
involves  only  the  skin.  The  edges  of  the  sore,  or  sores — for  they  are  often  numerous — 
are  usually  well  defined,  and  frequently  irregular ;  the  surface  too  is  generally  of  a  deep 
color ;  and,  when  healing,  may  either  scab  or  granulate,  as  any  other  sore.  They  are 
met  with  at  any  ()eriod  after  the  first  constitutional  symptoms  of  syphilis  have  passed 
away,  and  occasionally  at  a  remote  date;  they  are  always  found  in  a  cachectic  or  enfeebled 
subject ;  indeed,  it  appears  as  if  want  of  power  allowed  the  disease  to  manifest  itself  in 
the  new  form. 

The  treatment  of  these  sores,  when  once  recognized,  is  not  usually  difficult.  Tonics, 
with  the  iodide  of  potassium  or  sodium,  in  doses  of  from  three  to  ten  grains,  usually  effect 
a  cure,  at  least  for  a  time ;  liquor  cinclionae  and  compound  spirit  of  ammonia  in  half- 
drachm  doses  are  also  good  remedies.  In  other  cases  quinine  or  iron  is  indicated.  Mer- 
curial remedies  are  sometimes,  though  rarely,  necessary ;  perchloride  of  mercury,  in  doses 
of  f^gih  of  a  grain  in  bark,  green  iodide  in  one-grain  doses  in  a  pill,  or  the  mercurial  sup- 
pository, being  the  best  forms  to  employ. 

Locally,  the  sores  may  be  dressed  with  any  simple  dressing,  but  when  indolent,  a  mer- 
curial lotion,  as  the  black  wash,  is  the  best. 

liUpus  must  be  classed  among  the  ulcers.  It  is  met  with  in  two  forms — the  lupus 
erythematosus  and  the  lupus  vulgaris — the  latter  being  more  common  in  young  scrofulous 
subjects,  and  the  former  in  the  middle-aged.  When  associated  with  a  spreading  ulcera- 
tion, it  has  been  called  lupus  exedens. 

The  ^'  lupus  erythematosus"  occurs  chiefly  upon  the  face,  and  is  symmetrical ;  each 
patch  has  well-defined  edges,  and  a  red,  scaly  surface,  with  small  horny  points  upon  it, 
due  to  accumulation  in  the  dilated  mouths  of  sebaceous  ducts. 

The  "  lupus  vulgaris"  has  its  origin  in  a  skin  tubercle,  or  tubercles,  of  a  fl*t  form,  fleshy 
consistence,  and  pink  shining  appearance,  and  these  at  times  ulcerate*.  This  lupus  ulcera- 
tion, when  once  originated,  pnigresses  steadily,  destroying  every  tissue  it  attacks,  and 
when  it  reaches  the  nose — its  very  favorite  se^t — it  simulates  cancer.  The  surface  of  the 
sore  is  sometimes  free  from  all  signs  of  granulations,  and  often  very  irregular,  while  the 
edges  are  ragged,  raised,  and  often  everted.  It  is  painless.  The  tubercles  themselves 
feel  spongy,  are  not  so  hard  as  cancer,  nor  so  well  defined. 

These  lupus  ulcers  are  more  commonly  found  on  the  face  than  elsewhere,  and  probably 
next  in  frequency,  on  the  female  genitals.  They  are  most  destructive  when  left  alone, 
but  often  very  amenable  to  treatment.  In  young  adult  life  they  are  more  common  than 
in  the  old,  and  appear  closely  allied  to  tuberculosis. 

Treatment. — Although  the  disease  has  probably  a  constitutional  origin,  and  requires 
tonic  treatment,  both  by  medicine  and  regimen,  there  is  no  disease  that  derives  more 
benefit  from  local  ti*eatment.  When  the  ulceration  is  superficial,  and  the  skin  is  not 
deeply  infiltrated,  the  local  application  of  cod-liver  oil  on  lint,  and  the  covering  up  of  the 
part  with  cotton-wool  to  keep  it  warm,  has  at  times  worked  wonders.  But  under  other 
circumstances,  when  the  skin  is  deeply  involved  and  infiltrated  with  disease,  the  free 
destruction  of  the  whole  growth  is  the  best  treatment,  and  this  may  be  effected  by  scrap- 
ing the  surface  of  the  growth,  by  caustics  or  cautery.  Since  employing  the  galvanic 
cautery  as  a  local  caustic,  I  have  burned  down  many  of  these  lupus  ulcers,  and  even 
tubercles,  and  been  surprised  to  find  how  rapidly  a  healthy  cicatrix  forms.  Paquelin's 
thermo-cautery  seems,  also,  of  equal  value. 

AVhen  this  treatment  is  inapplicable,  the  destruction  of  the  surface  by  some  escharotic 
should  be  undertaken,  the  chloride  of  zinc  paste  being  probably  the  most  effective.  [Chro- 
mic acid  is  exceedingly  effectual.]  But  whether  the  galvanic,  or  thermo  cautery,  or  eschar- 
otics,  be  used,  it  is  essential  that  the  whole  tissue  be  destroyed  down  as  far  as  the  healthy 
structures.  In  some  cases  I  have  scraped  or  broken  down  the  growth  with  the  handle  of 
a  knife,  or  even  cut  off  the  margins,  and  then  applied  the  cautery  to  the  base  of  the  sore. 
The  same  practice  may  be  followed  when  caustics  are  applied.  In  exceptional  examples 
excision  is  beneficial,  the  sore  being  left  to  heal. 

liodent  and  cancerous  ulcers  will  be  treated  under  the  head  of  tumors. 
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BED-SORES. 


In  theory  bed-soreR  should  never  occur ;  yet  in  practice  they  appear  in  certain  cases, 
in  spite  of  the  greatest  care  and  attention.  It  is  well,  however,  for  the  surgeon  to  act 
upon  the  theory,  as  by  so  doing  he  is  stimulated  to  do  everything  in  his  power  to  guard 
against  their  occurrence,  and  no  better  illustration  of  the  old  adage,  '*  Prevention  is  better 
than  cure,"  could  be  found  than  in  such  a  case. 

Bed-sores  may  briefly  be  described  as  the  death  of  a  part  from  mechanical  pressure,  the 
parts  involved  in  some  cases  literally  dying  from  being  deprived  of  their  nourishment 
by  prolonged  and  continued  pressure ;  in  others  from  some  inflammatory  action  induced 
by  it. 

Bed-sores  may  arise  in  healthy  subjects  who  are  kept  unmoved  for  ten  or  fourteen 
days ;  but  in  the  old,  the  fat,  or  very  thin,  they  may  occur  at  an  earlier  date,  as  they  do 
in  fever  cases  of  all  kinds,  and  in  spinal  or  partially  paralytic  cases  ;  completely  paralyzed 
parts  are  less  prone  to  slough  than  the  partially  paralyzed. 

Dirt  and  moisture  under  all  circumstances  accelerate  their  appearance. 

A  bed'Sore  may  appear  as  a  simple  abrasion,  a  sloughing  of  the  skin,  or  subcutaneous 
tissue,  and  in  severer  cases  the  exposed  bone  may  die,  and  in  the  worst  the  spinal  cord 
[canal]  may  be  opened. 

Treatment. — Since,  as  a  rule,  they  are  caused  by  continual  pressure  on  a  part,  they 
may  very  generally  be  averted  by  some  change  of  the  patient's  position.  The  necessary 
amount  of  movement  may,  as  a  rule,  be  allowed  in  all  medical  and  in  mcrat  surgical  cases, 
but  local  pressure  under  all  circumstances  should  be  periodically  relieved. 

The  skin  of  the  part  pressed  upon  should  be  hardened  by  washing  it,  at  least  twice  in 
the  twenty-four  hours,  with  some  camphor  spirit  and  water,  vinegar  and  water,  or  nitrous 
ether  and  water,  in  the  proportion  of  one  part  to  three.  An  artificial  covering  of  the 
flexible  collodion  is  occasionally  of  great  use. 

When  the  parts  are  about  to  slough,  these  applications,  however,  are  useless,  and  no- 
thing but  the  removal  of  pressure  will  suffice.  With  this  object,  well-filled  water-beds 
«nd water  or  air  cushions  should  be. employed.  I  have  found  a  mattress  divided  trans- 
^ereely  into  three  parts  and  a  water  cushion  substituted  for  the  middle  section  of  great 
we.  At  other  times  the  sections  of  the  mattress  may  be  simply  separated  for  a  few  inches 
ID  the  line  of  pressure. 

In  spare  patients,  where  the  spinous  processes  of  the  vertebra?  are  prominent,  thin  strips 
of  felt  plaster  placed  vertically  down  the  back  give  great  relief,  and  the  same  plaster  ap- 
plied to  other  painful  parts  is  of  value ;  cushions  of  amadou  and  well-adjusted  pads  of 
cotton-wool  or  spongio-piline  are  always  of  service. 

When  sloughing  is  present,  a  linseed-and-bread  poultice  with  a  solution  of  carbolic 
•cid,  of  iodine,  Condy's  fluid  or  charcoal  sprinkled  upon  the  surface  is  the  best  applica- 
tion, though  a  carrot  or  yeast  poultice  occasionally  cleans  the  wound. 

When  the  slough  has  separated,  some  stimulating  lotion  or  ointment  may  be  reqpired  ; 
tbig  is  best  applied  on  cotton-wool.  [Chloral  in  solution  or  as  an  ointment  answers  in 
Bttny  cases  admirably.] 

In  all  cases  where  patients  have  to  rest  for  a  lengthened  period,  careful  attention  should 
be  paid  to  keep  the  bed  smooth,  and  the  sheets  free  from  rucks.  Corded  or  feather  beds 
should  not  be  used.     The  best  is  a  horse-hair  mattress  placed  upon  a  second  or  spring  bed. 

XOKTIFICATIOir.  TBATTMATIG,  ABTEB.IAL,  AND  VENOUS. 

The  mortification  of  any  part  of  the  body  signifies  its  death.  When  a  soft  part  is 
"dying,"  it  is  said  to  be  in  a  state  of  "  gangrene ;"  and  when  *'  dead,"  in  that  of  "  spha- 
celus." The  dead  portion  is  called  a  **  slough,"  and  the  process  of  separation  the  act  of 
"sloughing."  When  bone  is  dead,  the  term  "necrosis"  is  employed;  the  dead  portion 
being  called  the  **  sequestrum,"  and  the  process  of  its  separation  "  exfoliation." 

The  dead  portion  of  any  tissue  is  thrown  off  from  the  living  by  means  of  ulceration  ; 
and  when  the  slough  has  separated,  the  parts  heal  by  granulation,  as  an  ordinary  wound. 
In  the  "  sloughing  phagedaena"  the  two  processes  of  ulceration  and  sloughing  are  com- 
bined, the  molecular  death  of  a  part,  or  ulceration,  going  on  with  the  more  general  de- 
stniction  of  gangrene. 

Direct  violence,  mechanical  or  chemical,  may  be  the  cause  of  mortification,  either  by 
destroying  the  vitality  of  a  part  at  once,  or  by  exciting  inflammation  in  it  which  induces 
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its  death,  sucli  iinsi?s  hvhig:  niUetl  "  traumalic."     In   this  group  a  large  proportion  of  tlie 
ca.><'s  of  rjan^jrojie  urc-  JouikI. 

In  the  swond  group  tire  Touucl  thosf  in  whicli  a  part  is  starved,  iht?  main  iirlery  of  a 
limb  Iwiiig  obstructed,  either  from  optTutton,  iiccideut,  or  disease — ihis  may  be  called 
auitmir  yfaii<?rene. 

In  tbt'  thini  group  miiy  be  cbwised  all  those  cases  in  which  the  stagnation  of  blood  is 
caused  by  tbt^  niecbanic;il  arrest  of  the  I'irculation  through  the  veins,  complicated  or  not, 
with  ^ecojidsiry  influmnmlory  action.     This  form  is  culled  *'Ktatie  gangrene." 

In  eacb  and  all  of  tbcst.'  ienflammalion  playa,  directly  or  indirectly,  an  important  part. 

Tissues  suflcring  from  d^-rcclive  nutrition,  either  as  the  result  of  some  want  of  nervo 
8n|<[ily  or  energy,  or  of  extn^nie  dtdiility  liie  conse(pience  of  seven?  illness,  or  other  d 
pressing  intlufnce,  are  more  prone  than  others  to  mortify  on  tilight  causes. 

When   mortiJicution  tjikes  julace  in  li.ssues  that  art'  tilled  witli  blood,  and  more  ])articu 
larly  with  intianimalory  tluids,  "■  moist,  hot,  or  humid  gangrene"  h  produced  ;  hut  whe 
it  t:ikes  place  in  parts  inwhicb  no  sucli  stasis  exists*,  and  wberi'  dealb  of  the  liHsues  is  the 
rcAult  of  a  want  of  arterial  supply,  ''dry,  cold,  or  cbroni<'  gangrene"  is  caused. 

These  two  (brms,  however,  are  in  a  measure  convertible — tlie  rapidity  of  the  process 
Hnd  the  amoinil  of  inllamniatory  intlltration  influencing  the  residt. 

Direct  traumatic  gangrene  is  well  f^een  in  the  destruction  of  skin  from  the  con- 
tact of  some  cDrrosivt'  acid,  sucli  as  sulphuric  or  nitric  acid  ;  the  black  or  yellow  slough 
wliieh  ImnK'dialely  follows  the  application  of  flic  caustic  testifying  to  its  action. 

Indirect  traumatic  gangrene  is  also  well  seen  in  the  integument  after  the  appli- 
cation of  u  blister  to  a  chtbl  or  feeble  patient,  the  blister  being  followed  by  inflammation 
of  th(^  blistered  part,  and  its  subse^pient  death. 

In  ba*l  compound  fractures  the  irulirecl  infiammalory  gangrene  is  often  illustrated,  the 
limb  swelling  rapidly,  and  the  skin  ussuming  a  mottled  and  livid  hue;  loose  blisters  or 
pblvclenie  of  raised  cuticle  soon  forming  on  the  surfa<!e,  conlaJning  more  or  les;?  blood- 
stained serura,  while  tlie  tissues  become  sooner  or  later  eold  and  insensible,  the  tempera- 
ture of  the  jtjirt  often  falling  rapidly.  The  fluids  from  the  wound,  when  any  are  jiresent, 
soon  become  oflVrisive,  blood-stained,  and  mixed  with  gas — the  tissues  crepitating,  on 
prcfwure,  from  its  presence. 

The  gangix-ne  may  he  limited  or  it  may  spread  upwards,  hnt  when  the  action  bai  at- 
tained its  limit,  tlie  living  tisj^ut-s  in  contact  with  tlie  dead  become  highly  vascular,  and  a 
defined  line,  *'  llie  line  of  demarcation,"  at  length  appears.  Tliis  vsiscular  line  giHjs  on  to 
ulceration,  ami  if  left  to  take  its  eoui-se,  to  the  separation  of  the  whole  i<buigli  from  the 
living  tissues  ;  soft  parts,  and  even  bone,  may  be  divided  by  it,  the  granulations  on  the 
new  surface  materially  assisting  tlie  casting  off  of  I  he  slough.  The  deeper  tissues  of  a 
limb  thus  aflected,  ra|»idiy  decom[>ose  and  give  rise  to  a  liorrible  fetor;  the  extent  of  dc- 
comjKjsition  will  depeml  mucli  ujion  the  fluids  in  the  part.  Should  the  limb  be  ex|M>scd 
the  integtmient  will  s*oon  dry  and  beeome  black,  and  gradually  wither,  while  the  soil  parts 
beneath  will  nndergo  decomposition. 

This  [)rocess  is  rarely  attended  with  hemorrhage,  the  blood  in  the  vessels  coagulating 
during  the  slonghing  action,  and  lhn»  obstructing  them.  In  exceptional  cases,  however, 
sloughing  of  liie  vessel  ensues — the  more  rapid  the  sloughing  action,  the  greater,  appa- 
rently, being  the  liabiliiy  to  bleed. 

Direct  traumatic  gangrene  is  also  well  illustnited  in  cases  of  exlravasjition  of  urine,  or 
feces,  and  probably  also  by  the  action  of  some  animal  jioisons. 

The  best  examples  of  anannic  gangrene,  i.  (P.,  gangrene  caused  by  the  cutting  njf'  of  the 
artfirifd  supply  to  a  part^  are  found  after  the  application  of  a  ligature  to  a  large  artery, 
such  jis  the  femoral,  for  aneurism  or  injury;  or  after  tlie  contusion  of  an  artery,  which 
often,  either  by  laceration  of  its  inner  couls  {rid«  flg.  llJS)  or  by  other  means,  is  followed 
by  its  occlusion.  Kndi»olic  [dogging  of  an  artery,  the  gradual  closure  of  a  vessel  from  local 
arl'Titis  or  degenerative  disease,  are  other  causes  of  this  kind  of  gangrene.  In  tin*  same 
way  js  i-ausi'd  the  abscess  of  the  brain,  or  rather  sloughing,  that  follows  the  applie:iti«m  of 
a  ligature  to  the  carotid  artery.  In  all  these  instances  the  part  dies  by  starvation  from 
want  of  bkKul,  and  the  more  »udiien  tlie  act  by  whjcl»  the  snp[dy  is  cut  off,  Ihe  greater  is 
the  probability  of  gangrejie  being  ibe  result.  The  sudch^n  occlusion  of  a  large  artery, 
wlielher  in  old  or  young,  is  liable  to  be  follovved  by  gangrene.  Its  gradual  onchision, 
excejit  in  the  aged,  is  jnore  rarely  followed  by  such  a  result,  the  **oHateral  circulation 
preventing  it.  In  the  form  of  gangrene  called  '^  senile"  it  is  very  probable  lliat  arterial 
obstruetioFi,  the  result  of  jfctheromatous  arterial  disease,  or  of  embolic  plugging  of  tlie  vessel 
from  the  breaking  loose  of  some  portion  of  the  diseased  arterial  coats,  is  the  immediate  cause 
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of  the  ^ngrene ;  but  the  feebleness  of  old  age,  the  degeneration  of  the  tissues  that  liave 
been  badly  supplied  with  arterial  blood,  coupled  often  with  some  slight  local  injury,  are 
doubtless  powerful  agents  in  giving  effect  to  the  process.  One  or  more  of  these  agents 
niay  be  the  true  cause  of  the  gangrene,  but  in  the  majority  of  cases  they  are  probably  com- 
bined. When  the  gangrene  is  purely  a  dry  withering  or  mummifying  process,  the  cause 
is  probably  the  simple  want  of  blood  supply ;  but  when  inflammation  coexists,  the  gan- 
grene will  be  moist,  the  feebly  nourished  tissues,  either  from  injury  or  otherwise,  becoming 
inflftmed  from  some  accidental  cause,  and  ultimately  dying. 

In  the  gangrene  met  with  from  arteritis  or  embolism  in  the  young  or  middle  aged,  the 
dry  one  is  the  usual  form — the  parts  becoming  cold,  bloodless,  waxy,  rapidly  withering, 
turning  black  and  then  mummifying.  When  caused  by  embolism,  the  onset  of  the  gan- 
grene, or  rather  the  early  indication  of  the  plugging  of  the  vessel,  is  marked  by  a  sudden 
shooting  or  crampy  pain  down  the  extremity,  this  symptom  being  speedily  followed  by 
those  of  "  arterial  gangrene." 

When  the  occlusion  of  the  vessel  is  gradual,  this  pain  is  not  present,  and  the  symptoms 
of  gangrene  are  more  chronic. 

Gangrene  from  *<  cold"  may  be  the  direct  result  of  want  of  blood  supply,  or  may  be 
indirectly  caused  by  the  inflammation  due  to  excessive  reaction  from  cold ;  this  latter 
form  is  called  secondary  mortification.  The  gangrene  following  the  use  of  the  "  ergot  of 
rye"  is  dry,  and  followis  precisely  the  same  course  of  gangrene  as  that  from  arterial  ob- 
stmction. 

The  b^t  illustratioDS  of  gangrene  from  obstruction — static  gangrene^  as  it  might  be 
called— are  seen  in  such  cases  as  strangulated  femoral  hernia ;  after  the  use  of  splints  too 
tightly  applied  ;  after  the  prolonged  employment  of  the  tourniquet  to  check  hemorrhage  ; 
in  a  tight  paraphimosis;  in  the  sloughing  of  protruding  piles  ;  in  the  gangrene  of  a  limb 
from  the  pressure  of  an  aneurism  or  tumor  upon  the  chief  venous  trunks  ;  in  the  sloughing 
of  the  legs,  groin,  or  other  parts  of  patients  suffering  from  some  obstructive  heart  disease. 
In  all  these  the  parts  may  die  from  blood  stasis,  though  inflammation,  more  or  less  marked, 
with  its  products,  has  generally  an  important  influence  in  producing  the  result. 

Mortification  is  thus  a  compound  process,  and  is  brought  about  by  mixed  causes — 
direct  injury,  want  of  arterial  supply,  and  blood  stasis  from  mechanical  obstruction  to  the 
return  of  the  venous  blood  being  the  three  main  exciting  elements  of  the  affection.  At 
the  same  time,  in  each  of  the  three  classes  of  causes  thus  grouped  together,  inflammatory 
wtion  has  secondarily  an  important  influence.  Feebleness  of  power,  old  age,  or  want  of 
nutrition,  or  nerve  supply  in  part,  renders  a  patient  or  tissue  more  prone  to  the  action 
of  these  causes,  and  the  process  more  active. 

The  constitutional  symptoms  associated  with  gangrene  vary  with  its  cause,  but  under 
»I1  circumstances,  a  depressed  condition  of  the  ordinary  powers  is  recognizable.  In 
traumatic  inflammation  during  the  stage  of  excitement,  the  pulse  may  be  rapid  and  the 
l>eat  strong,  the  fever  high,  and  other  symptoms  may  be  present  indicative  of  sthenic 
action;  but,  when  about  to  terminate  in  gangrene,  all  these  symptoms  will  be  marked  by 
» sodden  fall,  the  temperature  of  the  body  dropping  four  or  five  degrees,  say  from  104° 
or  lOo"^  to  99°  F.  Some  interesting  observations  on  this  point  by  Mr.  Pick  will  be  found 
ia  'St.  George's  Hospital  Reports'  for  1868. 

When  the  mischief  is  extensive,  and  the  gangrene  spreads,  what  are  known  as  typhoid 
symptoms  may  supervene.  In  the  more  acute  cases  death  takes  place  very  rapidly,  but 
in  the  chronic,  the  constitutional  symptoms  are  negative. 

Treatment The  most  important  point  the  surgeon  has  to  bear  in  mind  in  the  treat- 
ment of  every  form  of  mortification  is,  that  the  condition  indicates  a  depressed  state  of  the 
system  ;  consequently  the  general  treatment  should  be  directed  towards  maintaining  the 
patient's  strength  and  cautiously  building  up  the  feeble  powers  by  means  of  nutritious 
food,  stimulants,  and  tonics,  at  the  same  time  allaying  pain  by  local  and  general  soothing 
remedies,  such  as  opium,  morphia,  or  chloral,  for  nothing  depresses  more  than  pain. 

The  cause  of  gangrene  has  also  to  be  considered,  for  its  influence  on  practice  is  most 
important.  To  treat  a  case  of  gangrene,  the  result  of  a  local  injury,  as  one  due  to 
obstruction  of  an  artery  would  be  clearly  wrong,  and  to  deal  with  an  example  of  this  latter 
form  in  the  same  manner  as  with  another  due  to  blood  stasis  the  result  of  mechanical 
obstruction  to  the  return  of  the  venous  blood  of  a  part,  would  be  unscientific.  I  shall, 
therefore,  consider  the  question  of  treatment  as  applied  separately  to  the  three  groups  of 
cases  already  formed. 

Treatment  of  traumatic  gangrene,  when  of  a  limited  nature,  need  cause  but  little 
anxiety.     It  should  be  treated  on  ordinary  principles  of  local  cleanliness,  by  poultices, 
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water-dres*ing9,  or  the  irrigation  of  warm  wulcr,  with  some  antiseptic  lotion,  such  as 
iodint*  lotion,  sulphurous  acid,  Condy's  Jluid,  carbolic  acid,  or  cliloride  of  zinc.  When  the 
slouch  has  conit^  uway  the  surface  is  to  be  treated  jis  an  ordinary  sore. 

AV  JK'n  the  gangrene  is  more  extensive  and  involving  possibly  a  portion  of  a  limb,  hut 
yet  defined,  whether  Ciiused  direct/ 1/  by  the  injury  or  indirfctty  by  the  inflammation  that 
followed,  the  expedieney  of  removing  the  dead  \>an  by  amputation  is  not  to  he  disputed. 
No  more  of  it,  however,  should  be  snerifieed  than  is  absolutely  necessary,  and  to  insure 
this  ohjet:t  the  flaps  to  cover  the  end  of  tlie  8tump  n»ay  be,  cut  of  any  nliape.  Thus,  in 
gangrene  of  the  leg,  it  is  belter  to  ampntale  below  the  knee  with  any  form  of  flap  that  can 
be  madi'  of  sutficient  size  to  eover  tlie  end  of  the  siump  than  at  the  joiiit*  and  it  is  far 
better  to  amputate  at  the  joint  than  above  it. 

When,  however,  an  injured  limb  is  attacked  with  gangrene  which  is  rapidly  spreading, 
the  dillieulties  are  great.  To  remove  it  at  once,  as  soon  as  the  action  hsis  declared  itself, 
would  be  lo  t:ike  away  what  often  uiiglit  be  saved,  or  to  do  that  which  will  not  arrest  the 
disease.  To  defer  the  reniovnl,  too  often  diminishes  (he  pRJSpects  of  recovery;  an<l,  sub- 
sequently the  extension  of  the  mischief,  renders  the  amputation  a  more  formidable  one, 
or  preohides  the  poa^iibility  of  its  performance.  It  is  icise,  however,  to  amputate  icben  the 
ffanyrene  ts  ej-tending^  owin^  to  the  infiUration  into  the  healthy  tittues  of  the  decomposing 
finids  from  the  parts. 

In  a  caiie  of  compound  fracture,  which  is  ro  bad  os  to  suggest  the  necessity  of  primary 
amputation,  hut:  in  whicli  the  surgeon  ha-s  been  desirous,  if  possible,  of  saving  the  limb, 
the  first  onset  of  an  inllamroatory  action  that  assumes  a  gangrenous  form  should  he  met 
by  am[)utatJon  ;  while  in  a  case  less  severe,  where  the  injured  limb  has  a  good  prosjiect 
of  beiijg  made  an  usiiful  one,  an  attack  of  inflammatory  gangrene  need  not  necessarily 
lead  10  iis  loss. 

Where  the  gangrene  is  due  lo  the  injury,  it  will  probably  be  limited,  and  may  so  ter- 
mintile  that  a  goi>d  limb  can  subsequently  be  secured.  Where  it  is  due  to  constitulion;d 
)iud  riot  local  eauscrt,  amptuation  of  the  limb  will  not  arrest  it;  for  the  gangrenous  action 
will  in  nil  prohiibilily  attack  the  slutii[>,  and  continue  till  it  limls  a  limit  or  deintroys  life. 
If  the  patient  lives,  moreover,  a  line  of  demarcation  will  occur,  and  then  ampulutiou  may 
be  pertormed  with  a  better  prospect  of  success,  whereas,  if  the  patient  dies,  the  surgeon 
will  not  have  helped  hitn  to  his  end- 
Gangrene  from  a  local  tmimiatic  cause  may  be  treated  successfully  by  amputation,  hut 
a  spreading  gangrene  the  result  of  a  genenil  or  constitutional  cause  cannot  be  thus  dea 
with. 

In  offering  this  recommendation  it  is  right  to  add  tiiat  it  is  against  what  is  call 
authority.  Erichsen  says,  **  In  traumatic  gangrene,  amputation  should  be  performed  iv« 
soon  as  the  gangrene  has  manitested  itself,  without  waiting  for  the  line  of  demarcation." 
Spence  writes,  "  In  spreading  gangrene,  am|)Utate  without  wailing  for  a  line  of  demar- 
cation." Pirrie  says,  **As  the  only  chance  of  life,  iiowever  slender,  lies  in  immediate 
amputation,  it  ought  to  be  performed  at  once,  and  high  sibove  the  part  affected."  Brodie 
iind  (iuthrie  might  be  fjuoied  tor  a  like  purpose,  and  11.  Coote,  in  '  Holmes's  Surgery,' 
ed.  2,  s;iys,  '^  The  mdicalions  lor  immediate  amputation  are  so  clear  and  generally  acknowl- 
edged, that  he  who  shiiuks  from  the  responsibility  of  the  operation  stands  exposed  to  just 
reproof." 

But  these  authors  do  not  seem  sufficiently  lo  recognize  a  diflTerence  between  the  gangrene 
due  directly  lo  the  injury  and  involving  the  injure*!  jmrt,  and  the  rapidly  spreading  gan- 
grene which  begins  at  the  seat  of  injury  and  travels  u[>wards ;  the  former  being  directly 
due  to  the  iiceident  and  generally  con1iue<l  to  its  seat ;  the  fatter^  nlthough  indirectly  due 
to  the  aecideni,  being  set  up  by  some  inherent  weakness  in  the  geneiiil  power,  which  the 
local  injury  renders  manifest. 

[The  author's  opinion  on  this  subject  of  ainputalion  in  spreading  traumatic  gangrene 
coinci*les  with  that  expressed  by  D.  II.  Agnew,  hut  seonis  to  be  at  variance  wiilj  the 
teachings  of  tiross.] 

When  the  gitngrene  originates  from  a  local  cause,  amputation  is  clearly  the  best  practice  ; 
but  when  from  a  constitutional,  it  had  better  not  be  entertained  till  the  action  has  ceased 
and  a  limit  to  the  disease  been  formed.  In  Military  Surgery  there  may  be  many  reai^ons 
why  this  jinictice  cannot  Ix*  observed,  for  all  conservative  surgery,  or  treatment  baaed  on 
expectancy,  has  to  la;  sacrificed  to  the  exigencies  of  the  moment. 

Sir  W.  Fergusson  was  clearly  led  lo  this  opinion  on  account  of  the  absence  of  success 
he  had  met  with  in  adopting  the  more  usual  practice,  viz.,  amputation  ;  for  when  he  writes 
**  I  might,  however,  jjossibly  in  futui-e  resort  to  a  similar  practice,  but  should  feel  greatly 
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inclined  to  wait  for  a  line  of  demarcation/'  it  clearly  must  be  accepted  as  being  against 
amputation  in  spreading  gangrene. 

How,  then,  it  may  be  asked,  is  spreading  gangrene  to  be  treated  ?  I  reply,  by  tonics 
and  local  treatment  based  on  general  principles;  by  maintaining  the  part  as  free  as  pos- 
sible from  all  fetid  discharges ;  by  local  cleanliness  and  the  use  of  antiseptic  applications; 
batchieflj  by  using  all  means  at  our  disposal  to  give  free  vent  to  fetid  discharges  and  to 
relieve  tension,  employing  incisions  when  necessary  to  secure  these  ends. 

Under  this  practice,  when  nature  is  strong  enough  to  check  the  progress  of  the  disease, 
a  limit  to  its  extent  will  be  formed,  and  the  local  affection  will  be  amenable  to  treatment ; 
bat  when  no  limit  takes  place,  death  will  ensue,  which  amputation  would  not  have  arrested. 

When  amputation  is  deemed  necessary,  on  the  arrest  of  the  action  the  limb  should  be 
removed  as  close  as  possible  above  the  diseased  part.  There  exists  no  necessity  to  sacri- 
fice any  tissue,  and  much  less  a  joint,  to  make  an  amputation  neat.  The  only  point  for 
oomideretion  is,  that  the  diseased  tissue  should  be  avoided,  but  beyond  these  no  healthy 
strocture  should  be  sacrificed. 

In  the  treatment  of  gangrene  due  to  arterial  obstruction,  the  objects  of  the  surgeon 
flboald  be  to  prevent  its  extension,  and  to  assist,  when  called  upon,  the  separation  of  the 
parts. 

To  carry  out  the  first  of  these  the  mortified  parts  may  be  wrapped  in  some  lint  dipped 
in  oil,  with  or  without  carbolic  acid,  as  indicated  by  fetor  ;  and  the  whole  extremity  should 
be  raised  to  encourage  the  venous  circulation,  and  surrounded  with  cotton-wool  to  maintain 
its  warmth. 

Abundance  of  bland  nutritious  food  should  be  given,  aided  with  stimulants  and  tonics 
to  assist  digestion  ;  the  circulation,  too,  should  be  sustained,  though  anything  like  over- 
itimulating  is  reprehensible.  Opium  also  may  be  given  to  allay  pain,  the  patient  being 
kept  gently  under  its  influence.  Where  small  parts  only  are  implicated,  then  separation 
nay  be  left  to  nature ;  but  where  hands  or  feet  are  involved  in  the  gangrene,  the  surgeon 
should  assist  nature's  process  by  amputation  above  or  about  the  line  of  demarcation,  as 
soon  as  indicated. 

In  '* senile  gangrene"  the  interference  should  be  of  the  mildest  kind,  but  when  a  limb 
dies  from  embolic  plugging,  occlusion  of  an  artery,  or  from  the  effects  of  ergot  of  rye, 
amputation  may  be  performed  as  soon  as  the  line  of  demarcation  has  been  indicated,  that 
>»,  provided  the  general  condition  of  the  patient  be  such  as  not  to  forbid  it. 

Where  "  sphacelus"  takes  place  after  the  application  of  a  ligature  to  a  large  artery, 
early  amputation  is  sometimes  called  for,  it  being  at  times  wise  to  remove  the  limb  above 
the  line  of  ligature  (after  ligature  of  artery)  rather  than  to  wait  for  nature  to  indicate  the 
point,  particularly  when  the  limb  is  csdematous  from  blood  stasis  and  infiltrated  with 
inflammatory  products  ;  this  practice  under  these  circumstances  saving  much  constitutional 
disturbance  and  economizing  power.  In  cases,  however,  in  which  the  gangrene  assumes 
the  anaemic  form  and  spreads  slowly,  a  line  of  demarcation  may  be  waited  for,  more  par- 
ticularly when  the  constitutional  condition  of  the  patient  is  good. 

In  the  treatment  of  the  third  group  of  cases,  those  o/""  static  gangrene,"  caused  by  the 
mechanical  obstruction  to  the  return  of  blood  from  a  part,  the  first  thing  to  be  done  is  to 
wnove  the  cause.  In  hernia  this  is  accomplished  by  dividing  the  stricture,  in  paraphi- 
moiiis  by  freeing  the  prepuce,  and  when  it  is  the  result  of  the  application  of  a  tourniquet 
^  splints,  by  their  removal,  and  so  on.  By  this  coui-se,  if  the  parts  involved  are  not 
'nepambly  lost,  a  recovery  may  take  place  by  natural  processes,  tlieir  venous  circulation 
l*ing  aided  by  position  and  other  means  When  gangrene,  however,  has  taken  place  in 
a  limb  from  this  cause,  its  early  amputation  is  neceSv^^ary,  it  being  wiser  to  remove  the 
•fead  part  at  once  before  the  setting  in  of  secondary  inflammation  which  may  spread  and 
cause  more  loss  of  tissue  ;  the  seat  of  the  mechanical  force  fairly  indicating  the  extent  of 
miftchief. 

In  gangrene  of  a  limb  from  a  ruptured  artery  or  aneurism,  the  same  practice  should  be 
'•sorted  to  for  similar  reasons ;  delay,  under  all  these  circumstances,  being  unnecessary 
as  well  as  injurious. 

HOSPITAL  GAHGSEN E, 

or  sloughing  phagedena,  is  an  affection  that  attacks  wounded  or  injured  parts,  and  chiefly 
in  over-crowded,  badly  ventilated,  or  ill-drained  hospitals.  At  times  it  presents  itself  as 
if  generated  in  a  ward  too  closely  filled  with  patients  who  have  suppurating  wounds ;  at 
others,  aa  if  conveyed  into  a  ward  by  the  introduction  of  a  sloughing  or  fetid  sore.     Want 
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of  cleanliness  in  tlie  trnatmcnt  of  sup|iuratinji;  \votin»l!i  and  want  of  attention  to  santtary 
laws  have  undowlitedly  mucli  ti>  do  with  ifsi  [>ro|ia^ati<)n,  for  tlie  dii^ease  seems  to  be  eon- 
fiigious  as  well  as  infectious,  thrmifjli  its  discharges.      Its  conta-iious  cliaructer  Ih  admitted 
by  all,  thougli  some  rlispute  iti?  inffCtionsiries8.     (itilbne,  however,  in  hia  '  CommputHi'ies,' 
rehites  the  following  striking  fact  bearing  upon  tliis  point:  "  Burgmans  say^  that  hos[»it« 
gangrene  pn^ vailed  in  one  of  tlie  low  wanls  at  Levfien,  in  17'JH,  whilst  the  ward  alxive 
WQi*  free.     The  surgeon  made  nn  opening  in  the  ceiling  between   the  two,  in  order 
ventilate  the  lower  or  alfeeted  ward,  and,  in  thirty  lH»urs,  three  pali«"tit8,  who  hiy  next  the 
opening,  wt-re  atliwked  by  the  diseasc^,  which  soon  .'Jpn-ad  through  the  whole  ward." 

7u'o   fornm  of  the  di!>;ea.'*e  exist.      In   one   the  irlei*rativc  aetion   is  the  more  violer 
wounds  atlaeked  with   it  rapidly  apreadiiig;  i?ktn,  Mibeiitaneouri  and  connective  tissues 
disiippear  under  its  action,  small  sloughs  taking   phice  at   the  same  time.      Bhu-.kadder 
relates  how  a   vesicle  forms  and  ulcerates,  the   ulceration  rapidly  ^preailing,   leaving    a 
sharp  well-defined  edge  to  the  ulcer.      This  torm  of  the  ullection   Delpecli   designated 
'♦  ulcerous/'  and  lioggie  '*  pliageda^na  gangrenosa." 

In   the  second  form   the   tissues  die  in  mns&es,  forming  pale,  ash-colored,  piiltaeeoua 
horriidy  offensive  jiloughs ;  these  sloughs  giving  the  ohl  term   "putrid  degeneration"  to 
the.  disease.       In  one  epidumic    the  ulcerative  form  will    predominate,  in    another  the 
Blongbing,  and,  at  times,  it  appears  ua  if  one  form  of  the  disease  would  give  place  to  the 
other. 

As  a  rule,  Ihougli  not  always,  an  open  wound  aeems  requisite  for  the  disease  to  fix  up( 
In  1849,  when  the  ward.s  of  Guy's   Hos|tilal  were  fitsi  filled  with  such  cases,  w  contuAe^ 
part  often   took  on   the  action,  the  atleclion  ef»minencing  as  a  vesicle  tlje  hivm  of  whicb 
turned  at  once  into  a  gniyish  slough,  which  rapitlly  extended.     When  it  attac:keda  wound, 
the  edges  or  siirlace  would  cease  to  secrete,  but  assnm*  d  a  gray  color,  and  as  a  slough, 
would  spreail,  small  woihkIs  enlarging  even  in  twenty-four  Ijnurs,     When  the  siotiglt  liad 
ceased  to  s[iread,  oiceratiou  would  b<'gin  lo  thi*ow  it  off;  and  the  fetor  of  the  slough,  with 
the  (i(hris  or  the  idcerating  tissiu-s,  forme<l  a  mass  of  dcconiposiiig  material  uncipialled  in 
any  other  artcclion.     8kin  reivdily  died  under  ihe  influence  of  the  jirocess  on  (he  cot*nec- 
tive  tissue;  hut  muscles  became  likewise  involvr'd  ;  tendons  and  muscles  gjive  way  ordy  in 
prolonged  cases,  and   hemorrlmge  was  mre.     'Die  imrt.s  around  the  wound  showed  snw 
signs  of  change  till  the  sloughing  had  cesised  and  ulceration  had  commonccd,  when 
line  of  separation  wouhl  he  indicated  by  a  reil  zone. 

The  constitutional  symptoms  of  the  disease  in  the  epidemic  I   have  wilness€Ml,  wt 
absent  at  tin-  outset,  and  lliere  was  c«'r(ain!y  neither  fever  nor  other  disturbance  to  indiea 
the  approach  of  the  action  ;  yet  when   the  local  disease  had  once  manifested  itself,  gn-at 
depression  became  very  general.     It  was  always  remtu-ked,  however,  that  the  constitutional 
sym[»loms  were  never  in   proportion   to   Ihe  extent  of  the  local  atlectitui.      AVhen   strong     ' 
subjects  were  attacked   the  local   miscliief  lohl  but  little  upon  their  powers;  wljile  with 
feelde  subjects  ihe  effects  were  more  marked. 

Military  surgeons,  however,  have  related  that  thii  constitutional  often  preceded  thr  local 
syniptoms.  Ilennan  states  (his  very  citarly  ;  and  Tliom.son,  of  Anierica,  found  a  like  result ; 
w  htle  Hiackadder,  Dclj>ech,  Guthrie,  and  Macleod,  found  the  local  alTection  took  [irecedence 
in  point  of  time. 

ll  would  ratlier  appear  from  the  descrijilions  given  of  the  epidemic  at  various  times, 
that  the  idccrative  form  is  more  commonly  preceded  by  constitutional  symptoms  than  the 
Blougliing — tlie  sloughing  being,  appariHitly,  a  local  atfection  at  the  tirst. 

During  the  hiti?  German  cam[vaigti  I'rofessor  liillrotlt  met  with  a  wound  disease-,  which 
he  had  not  seen  before,  an*l  which  he  terms  *' diphtlurilic   phlegmon,"  or  **  diphll»erilic 
infiltration."     He  describes  tlirce  cases  in  which   the   diphtheritic  appearance  occurred 
Boon  after  Ojierattons,  and  was  speedily  followed  by  latal  collapse.     The  entire  muscnlur     j 
structure  of  the  part  became  hard  and  stitl",  from  an  indurated  infihnition,  the  surface  of 
the  wound  being  of  a  pale  gray.    The  atre<'tion  was  especially  distinguished  from  gangrene     | 
by  an  absence  of  any  rapid  iticre^ise  of  the  ulcerative  process  or  ol'  iiiHammatory  redness     | 
in  the  vicinity  ;  the  surface  of  the  wound  exhibiting  a  lardaceous  whiteness,  and   not  the 
greiisy  pulpiness  of  hospital  gangrene.     The  broad,  luird  intiltnttion  so  soon  tolhiwing  tlje 
operation,  might  Beem  to  be  due  to  conlagion,  by  menus  of  the  dressings  employed,  but 
this  was  scarcely  probable.     In  its  sporadic  form  it  especially  appears  to  affect  the  sulyects 
of  septic  or  pytemic  disejisc,  and  perhaps,  certain  conditions  of  the  secretions  inclined  U^^ 
coagidation  may  favor  its  production.  ^^L 

Tkeatme.nt. — Abundance  of  fresh  air  is  most  essential,  even  to  an  air-hnth,  as  matn^" 
tained  by  a  constant  current  aliowed  to  pass  through  the  ward  or  room  j  isolation,  the  free 
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[of  anch  anti«eptics  as  may  he  preft^rred,  and  close  attention  to  all  sanitary  measures 
Hbuuld  1m?  scr»j|iulou8l)'  ob^m'ved.  During  the  early  stages  of  the  disease  irrigation  seemi)^ 
to  be  the  best  local  irtnitment.  Sponffes  should  never  he  employed.  The  next  object 
should  be  to  ttiLe  atcay  all  sloughs  and  pntrestent  material^  and  this  must  be  done  by 
carefully  cutting  the  existing  slough  with  scissors  or  scalpel  aided  by  the  dressing  forcepsj 
and  mopping  the  surface  of  the  wound  with  cotton-wool  or  tow,  thus  thoroughly  chaining 
the  whole  surjaee  of  the  ttonnd.  The  third  aim  is  local  applications  to  prevent  the 
extension  or  return  of  the  sloughing. 

Of  Uicse  ttp[)Iic«tions  nitric  acid  was  formerly  the  chief,  the  acid  being  fretdy  applied  to 
the  diseased  parts,  and  carefully  introduceil  into  every  hollow  and  excavation  into  wliicli 
it  GouJd  percolate. 

To  apply  the  acid,  writes  Wellbank,  •♦  the  sore  must  be  thoroughly  cleansed,  and  all  its 
moiHturt?  absorbed  by  lint  or  tow.  The  surrounding  parts  must  next  he  defended  with  a 
thick  layer  of  ointment  ;  then  a  thick  pledget  of  lint,  whicli  may  b«  eonvenifutly  fastened 
yth*-  end  of  a  stick,  is  to  be  iuibinjid  with  the  acid,  and  lo  h\'  prt'^st-d  steadily  on  every 
I  of  the  disefwed  surface  till  the  latter  is  convened  into  a  dry,  tirm,and  insensible  mast;, 
lie  part  may  then  be  covered  with  simple  dressings  and  cloths  wet  with  cold  watLT." 
Dr.  Clold^mith,  of  America,  has  spoken  very  highly  of  the  value  of  bromine  as  an 
application^  which  arrests  ulcenition  and  turns  sloughs  into  tougli  deodorized  tissues. 
Others,  also,  have  adduced  sutficienl  evidence  to  prove  its  value.  It  should  be  applied 
freely,  as  is  the  nitric  acid,  to  the  whole  suriaee,  its  application  being  repeated  when  the 
«loughing  or  ulcemtion  sprciids.  Iodine  and  the  oil  of  lur|>eiitjne  have  also  been  advocated ; 
the  latter,  it  is  said,  lui,s  the  {>ower  to  ditisolve  the  sloughs  ami  cluinge  the  action  of  the 
Delpech  jind  some  surgeons  sjjeak  highly  of  the  actual  ciiutery,  and  wlien  the 
cautery  is  to  be  had,  it  should  be  used — the  object  of  all  these  difterent  pluns  of 
Hwitment  being  to  excite  a  new  action  on  the  surt'ace  of  the  wound,  and  to  destroy  the 
•loughing  li>sues  which,  doubtless,  by  mere  contact,  have  a  power  of  keeping  up  or  propa- 
"*  ling  the  dis*?as.e. 

riien^the  sore  is  extensive,  an  anaesthetic  should  be  administered  during  this  local 
After  the  cauterization,  the  surface  of  the  sore  should  Ih^  dressed  with  the 
iite  of  potash,  carbolic  acid,  or  iodine  lotion;  opium  should  be  added  to  allay 
pain:  bromine  in  Sfdulion,  two  drops  to  the  ounce  of  water,  is  also  beneHeial. 

Dr.  Paekanl,  of  Philadelphia,  prefers  the  use  of  [lowdered  sugar  or  thick  syrup,  sugar 
being  a  hydrate  of  carbon  which  does  not  give  up  its  oxygen  and  is  well  known  for  ita 
pn»ervntive  power  in  the  case  of  meats.  He  dusted  the  parts  with  the  sugar,  and 
covered  the  whole  with  wet  lint,  Wlien  o<lor  exists  charcoal  should  be  mixed  with  the 
ftf. 

The  connitiitional  treatment  consists  in  abundance  of  light  nutritious  food,  milk  being 
In  ]  as  freely  as  it  can  be  taken,  with  sufficient  stimulants  to  maintain  the  cireu- 

■  u  and  assist  digi^stion. 

iH*h  as  quinine  and  iron,  are  often  well  borne  in  large  doses,  five  grains  of  the 

'Ived  in  half  a  dnichm  of  the  tincture  of  the  perchloride  of  iron  being  a  good 

pjie,  or,  when  quinine  cannot  be  taken,  the  tincture  of  nux  vomica  in  ten-drop  doses 

W  substituted. 
Opium  is  an  admirable  drug  when  the  ulcerative  action  is  present,  but  in  the  sloughing 
Magv  it  is  not  st>  satisfactory.     It  may  be  given  in  any  of  its  forms.     Chloral  is  [jrobably 
a  gocMl  remedy  fur  a  like  purpose. 


ERYSIPELAS. 

Srt^ipklas  is  a  9j>ecific  discago  due  to  the  presence  of  some  blood  |)oisou  that  has 
bly  lM.»cn  introduced  into  the  body  from  without.  It  is  intimately  allied  with  other 
blood  poisons,  9uch  as  are  found  in  scarlet  or  puerperal  fevers,  or  septicaemia  in  any  of  its 
fbcsiwi  for  lliew  priisons  seem  to  be  convertible.  It  is  not  so  much  an  hospital  disease  as 
b  gmcrally  believed,  only  172  cases  having  taken  place  in  Gi«y'*t  Hospital  in  the  five 
yeftrs  ending  with  187^5  out  of  d2^i!)  surgical  jwitients  which  were  admitted,  or  1*85  per 
Pent.  No  le«t*  than  2.'»3  cases  were  however  admitted  with  the  affection,  and  some  of 
llioM!  recorded  as  having  been  Iransl'erreil  from  one  of  the  wards,  simply  passed  through  it. 
[Of  sixty-live  cases  admitted  into  tlte  Pennsylvania  Hospital  during  the  five  year& 
between  3liiy,  IH73,  nnd  May,  I878»  sixty-two  were  admitted  for  the  disease.'] 

[»  Surge/y  ill  ^beTflnivsylvHnia  Hifenflftl,  PJ'il.*4*.'  1880,  p.  94.1 
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It  niiinifests  its  presence  in  three  forms  :  As  a  diseased  cutaneous  inflammation,  *<  sim- 
ple ciituneous  eryj'ifyeltis ;"  as  a  diffused  inHaTjunufion  of  the  cellular  tissue,  *' iliflused 
cellular  indummation  ;*'  un<l  a.s  a  diflusitd  iidlammalion  of  liotli  akiii  aud  cellular  tissue 
combined,,  **  phlegmonous  eryrtiiieUu"*  ;'*  the  two  latter  hew^  itn'luded  in  tlie  ex[tre8sion 
*•  cellulo-culaneous."  The  state  of  the  system,  the  tomjiemnnient  and  habits  of  the  indi- 
vidual, have  much  to  do  in  determining  the  form  of  the  atlcction.  When  the  disease 
follows  an  injury,  it  is  called  "traumatic;"  when  it  occurs  spontaneoupily,  it  is  styled 
"  idiopathic/* 

The  peculiarity  of  erysipelas  lies  in  the  dilfused  character  of  the  inflam.mation  and  in 
its  atonic  nature.     It  is  both  infer.tions  and  contagions. 

Tlie  attack  is  occasionally  prccedi^d  by  gome  constitutional  disturbance,  but  as  often  as 
not  such  bus  not  been  observed;  the  severity  of  the  general  symptoms,  moreover,  in  no 
way  bears  any  proportion  to  that  of  the  local  disease.  Febrile  ^ymptoma  Ui^hered  in  by 
chilliness  and  r///or,  are  the  most  common,  the  tongue  being  probably  a  foul  one,  and  the 
bowels  coiisli|iut<vl  or  ndaxed.  As  ttie  disease  advances  the  frver  runs  high:  delirium 
of  different  forms  appear,  and  the  pulse  becomes  tjuickened:  hut  if  full,  it  will  always  be 
compressible,  and  often  irregular  and  intermittent.  Towards  the  close  of  the  disease, 
((arttcularly'  when  termiiiaiinp  unfavorably,  the  pulse  will  be  small  and  w(*ak.  The  tem- 
perature at  the  lirst  onset  of  this  diseiise  as  a  rule  rises  rapidly^  and,  in  its  decline,  falls  as 
fast  {vide  figs.  4  and  .J).  When  the  temperature  remains  high,  a  good  prognosis  should 
be  given. 
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Tbffnnogra.|ih  of  *!ry«lp«lftst  supervening  upon  rtniov*! 
or  tlif  Uri»Al  huitns  ttHer  tht*  traani&Uc  trmpcrfitnre 
hikrl  omb^ldr^d,  ftliowinfr  rapid  elevation  of  Ifnipcriiiiirn— 
nearly  h  degrean — at  Uie  oaaet  of  the  disoaae  and  stead/ 
fall  during  convaleiicoDoe.    Ca««  of  H.  B.,  et.  3!<. 


Thcnnogrftph  of  eryclpalM  In  *  nftu,  m\.  SB,  ftfter  re- 
moval of  pan.>Ud  tdoior.  OpnraUon  (day  1)  followed  by 
Mli^'ht  traamatio  fever,  day  2,  and  Nlitady  faH  in  tent' 
peralnrc.  EI«vatloa  of  tt^jnperalurc,  day  4,  wlion  tiln*h 
flr«t  becama  visible,  and  steady  riio  for  threfl  dnya 
daring  lncreaa«  of  diaease  with  rapid  fall  on  lU  aub^ 
•ld«&ee.    CoDvaleteeaee  on  sleventb  day. 


C.  de  Morgan,  Nunnelej,  and  IT.  Bird  apsert  that  if  the  pulse  rise  in  frequency,  nt*ter 
the  sixth  or  seventh  day,  it  is  a  very  bad  sign.  I  cannot*  however^  endorse  this  observa- 
tion, although,  as  the  end  of  the  first  week  is  about  the  time  that  complications  appear  if' 
they  occur  at  all.  it  may  possibly  be  correct. 

Frank  has  [xuntcd  out  that  when  a  patient  has  had  febrile  symptoms  for  some  hours, 
attetided  with  pain,  tenderness,  and  swelling  of  the  lymphatic  glands  of  the  neck,  there  is 
no  doubt  tiiat  ervsifielas  is  coming  on.  Chomel  held  the  same  view,  and  Campbell  de 
Morgun  reluti.'S  *'  that  Busk  is  so  convinced  of  the  invariable  occurrence  of  affection  of  the 
glands  before  erysipelas  appears,  as  to  consider  it  a  patbognonmnic  aymjitom,"  and  he 
believes  that,  altlwugh  the  blood  became  aflfected,  the  actual  primary  seat  of  the  local 
inflammation  was  in  the  absorb<_'Tit  system.  Sometimes  swelling  anil  excessive  tender- 
ness of  the  glands  jirw;ede  hv  many  hours  ibe  ap|  earance  of  a  blusli  on  the  skin.  These 
views  accord  well  with  those  which  Dr.  Bastian  brought  before  the  Pathological  Society 
in  18tJ9,  based  on  the  post-mortem  examination  of  a  nnin  who  died  from  erysi[>elas  in  a 
state  of  deliriuiii  and  stupor.  In  this  case  finding  the  small  urteries  and  capillaries  of  the 
bmin  {tluggcd  with  embolic  masses  of  white  blood -corpusch-s,  fie  suggested  this  condition 
as  ihe  cause  of  the  delirium.  He  stated  •*  tliat  the  blood  change  is  a  genera.1  one,  and 
through  every  part  of  the  body  this  blood  is  carried  with  its  rcl>e)lious  white  corpuscles, 
so  that  we  may  expect  that  in  all  organs  alike  the  same  oblilerations  of  small  arteries  and 
capillaries  take  |jhice."  Thus,  when  those  of  the  liver  are  involved,  jaundice  may  be 
produced,  and  when  those  of  the  kidney,  allmmiituria,  these  conditions  being  occasionally 
found  in  erysipelas. 

If  we  accept  Dr.  Basti*ni8,oi)servati<*n'<uiJPtbo3ogicAlly,  an'l  look  to  the  condition  of  the 
white  blood-corpuscles  for'Jin'ei(pl«iia'iii>n'of  many  of  tho'phiitiomtna  of  erysipelas,  we  may 
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fairly  Admit  tlie  inference  from  clinical  observations  respecting  the  absorbent  system  to 
wbicii  Frank  and  Busk  have  called  our  attention,  for  Ibe  glands  of  this  system  and  the 
wlute  blood-corpiiKcles  are  getierally  recoguized  ns  having  a  close  relationship.  All  these 
^fcKTvations,  however^  require,  cinitirmarian. 

X«ocal  Ssnnptoms — -In  the  gimpie  form  of  cutaneous  erysipelas,  mere  excess  of 
Tttseulnrity,  as  iodioatod  by  the  vivid  redness  of  the  purl  affected,  is  the  one  local  symp- 
tom; this  redness  rapidly  spreads.  A  sensiition  of  heat  or  tinj^ling  in  the  part,  and,  in 
rare  instances,  small  vesications  may  be  present.  On  pressure  the  redness  will  disappear, 
to  return  directly  the  pre;^sure  is  removed,  but  there  will  be  no  pitting  of  the  ptwis  to 
indicate  trdema.  In  a  day  or  two  these  symptoms  will  subside  or  disappear,  the  cuticle 
uamatino» 
In  the  more  !*evere  form  of  cutaneous  erysipelas,  the  vascularity  of  the  skin  will  be  as 
intense  a^  in  the  simple,  but  it  may  be  more  livid.  It  will  be  associated  witb  some  per- 
ceptible thickening  of  the  purt*i — the  inflamed  tissues  feeling  rai&ed  on  palpation.  This 
inflammation  will  spread  rapidly  in  one  or  other  direction,  sometimes  occurring  in  patches, 
and  these  patches  joining.  Where  much  cellular  tissue  exists,  oNlema  will  rapidly  show 
it^lf.  OS  in  the  eyeli«ls  or  scrotum.  Small  or  large  vesicles  tbrm  on  the  surface  containing 
either  a  clear  serum  or  a  blood-stained  or  sero-purulent  fluid,  the  latter  form  indicating 
great  depression. 

In  the  head  or  other  part.s  where  the  skin  is  tight,  the  feeling  of  tension  is  very  great 
and  the  surface  looks  shining,  the  features  being  altogetber  obliterated.  There  is  nirely 
however,  much  pain.     The  border  of  inflammation  is  invariably  well  defined. 

The  disease  runs  its  course  in  about  ten  days.  During  the  first  three  or  four  it  spreads, 
and,  having  reached  it*  height,  declines,  the  redness  and  swelling  gradually  subsiding  and 
the  fckin  desquHmatiug.  In  some  cases  a  local  suppunition  takes  place,  and  this  is  always 
w>  b«;  susjiected  when  any  local  redness  remains  aft<'r  the  subsidence  of  the  intlammation. 
In  the  eyelids  and  other  parts  conlaining  loose  cellular  tissue  such  a  result  is  common. 
In  the  cachectic  subject  the  disease  is  always  more  <edemiifou5  than  in  the  healthy.  When 
it  attacks  a  wound  the  general  symptoms  are  the  same,  hut  the  local  consist  in  arrest  of 
secretion  in  the  part,  and  then  ulceration.  Where  union  haf  existed,  disunion  appears, 
stumps  and  wounds  sometimes  reopening  and  disciiarging  a  tbin  ichorous  fluid. 

After  the  disease  has  subsided,  repair  is  usually  slow,  but  at  times  it  goes  on  healthily 
to  complete  recovery. 

Simple  erysipelas,  unless  in  the  feeble  or  cachectic,  is  rarely  a  disease  of  much  danger. 
When  it  att-Jicks  the  scalp  after  head  injuries  it  is  exceptional  to  tind  it  followed  by  bad 
contfr-.jij-aneeji.  In  free  living  subjecti»,  and  in  others  who  have  bad  viscera,  it  is  a  dan- 
ger- "ig  np  latent  disease  that  often  proves  fatal. 

V.  IS  attacks  the  mucous  lining  of  tlie  throat,  fauces,  or  larynx,  it  may 

frooi  111  '-auses  threaten  life. 

IS"!  the  disease  will  affect  different  parts  of  the  body  consecutively,  or  leave 

spot  to  attack  suddenly  another.     Such  cases  usually  indicate  want  of  power,  and  too 
'n  are  found  in  those  who  have  some  organic  disease  of  the  kidney  or  other  excretory 
<irpui. 

Difiuse  cellular  Infiazninatioii  may  clinically  be  looked  upon  as  a  form  of  ery- 
Mfitdfts,  the  disi*ase  attacking  primarily  the  cellular  tissue  instead  of  the  skin.  It  is 
chamcterizeii  by  the  same  diffused  form  of  inflammation  and  by  the  same  atonic  character. 
It  «<i,  however,  more  frequently  the  result  of  some  local  injury  such  as  a  punctured  or  dis- 

t  iid  than  is  the  simple  form,  and  it  is  even  found  in  patient*  from  whom  no 

can  be  obtained.     It  is  generally  associated  with  absorbent  inflammation  and 
duUr  enlargement. 

The  disease  appars  a»  a  diffused  swelling  and  induration  of  the  cellular  tissue  of  the 
pdft  affected,  the  tissues  feeling  infillrated  antl  bniwny,  and  the  skin  tense  from  over^dis- 
len«in'i,  AVhen  suppuration  or  sloughing  of  the  cellular  tissue  has  taken  place,  fluctuation 
««r  i  will  Ik*  detected  or  the  parts  feel  boggy.     The  .^kin,  if  not  previously  inflamed. 

Will  J    I  ticipate  in  the  disease;  it  will  inflame,  ulcerate,  or  slongli,  to  permit  the  escape 

gflije  pent-up  pus  or  sloughing  cellular  tissue.     When  resolution  takes  place  at  an  early 
period  of  this  affection,  the  skin  may  escape  uninjured,  but  such  a  result  is  rare. 

Th«  constitutional  symptoms  attending  these  changes  in  the  cellular  tissue  are  always 
tkott«  of  great  depression.  The  febrile  symptoms  will  be  of  the  typhoid  type,  the  pulse 
f«el>lc  from  the  first  although  rapid,  and  tiie  disposition  to  sink  very  marked.  Profuse 
is  sai  early  and  constant  symptom.  Delirium  also  is  sometimes  present.  Visceral 
ions  are,  as  a  rule,  the  cause  of  death,  the  connection  between  this  affection  and 
being  very  close. 
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Phlegmonous  erysipelas  is  a  combination  of  the  two  former.  It  is  far  more 
serious  than  the  simple,  and  as  much  so  as  the  cellular  inflammation.  It  is  characterized 
by  a  diffused  inflammation  of  the  skin  and  cellular  tissue  together,  the  parts  having  a  strong 
disposition  to  suppurate  and  slough.  Resolution  is  almpst  unknown  as  a  termination  of 
the  disease,  one  case  diflTering  from  another  only  in  the  extent  of  the  destruction  of  tissue 
with  which  it  is  accompanied.  It  is  commonly  the  result  of  some  punctured  wound  or 
injury  involving  the  skin  and  cellular  titeue  beneath,  and  begins  locally  as  a  brawny  infil- 
tration of  a  part,  the  skin  presenting  erysipelatous  redness,  of  a  dusky  hue.  To  the  finger 
the  parts  will  feel  more  solid,  and  pit  on  pressure;  the  boundary  between  the  inflamed  and 
uninflamed  skin  will  be  less  marked,  and  outride  the  limit  of  the  redness  the  skin  will  feel 
unnaturally  firm,  and  the  cellular  tissue  beneath  as  if  infiltrated. 

As  the  diseai^e  progresses,  and  the  cellular  tissue  beneath  the  integument  becomes  infil- 
trated with  inflammatory  products,  the  skin  will  be  made  tense,  and  cease  to  pit  on  pres- 
sure; uniform  hardness  of  the  tissue  giving  place  to  a  sense  of  fluctuation,  as  of  fluid,  or 
to  a  boggy,  quaggy,  crepitating  feel  of  sloughing  cellular  tissue. 

If  the  case  be  left  to  nature,  the  skin  will  become  thin  and  ulcerate  in  parts  or  slough 
in  masses,  to  give  way  to  the  pent-up  and  sloughing  tissues.  Phlyctsenae  appear  over  the 
dead  portions  of  skin  as  in  other  forms  of  gangrene,  while  the  pus  and  sloughs  which  escape 
are  always  fetid.  In  bad  cases  the  whole  cellular  tissue  of  a  limb,  with  large  portions  of 
integument,  may  die  in  this  way;  bands  of  skin,  held  down  by  fascia,  being  commonly 
felt,  which,  during  recovery,  will  become  the  centres  of  cutification. 

In  the  ordinary  run  of  cases  this  diflused  infiltration  of  the  cellular  tissue  is  confined  by 
the  fascia  to  the  subcutaneous  tissue ;  but  in  some  instances,  when  the  cellular  tissue  that 
separates  the  muscles  becomes  involved,  the  case  assumes  a  far  more  serious  aspect,  for  the 
suppuration  is  then  of  a  burrowing  kind,  the  sloughing  more  extensive,  and  the  prospect 
of  recovery,  with  an  useful  muscle,  becomes  very  slender,  because  muscles  and  tendons 
may  not  only  slough  wholly  or  in  part,  but  on  recovery  taking  place,  they  become  so 
closely  bound  together  with  all  the  other  tissues  that  they  are  useless  as  moving  organs. 
From  this  cause,  after  phlegmonous  inflammation  of  the  hand  and  forearm,  a  stifi*  and 
immovable  extremity  is  often  met  with,  the  hand  becoming  a  kind  of  fin. 

The  constitutional  symptoms  attending  phlegmonous  erysipelas  vary  considerably ;  their 
severity  depends  much  upon  the  rapidity  with  which  the  disease  spreaids.  They  are,  how- 
ever, in  character  the  same  as  are  to  be  found  in  other  forms  of  the  affection,  though  pro- 
bably more  severe.  The  rigors  are  more  marked,  the  fever  higher,  the  pulse  more  rapid, 
and  the  tendency  to  fall  in  power  always  marked.  Thus,  in  the  second  stage  of  the  dis- 
ease— the  suppurative  or  sloughing — the  rigors  frequently  recur ;  cold  sweats  and  fever 
intervene  as  in  ague,  these  attacks  being  indicative  of  suppuration.  When  the  local 
affection  is  undergoing  repair,  or,  at  any  rate,  lias  ceased  to  spread,  and  these  ^*  false  ague 
fits"  persist,  some  internal  or  visceral  complication  may  be  looked  for,  as  the  blood  becomes 
poisoned  as  in  septicsemia,  and  often  to  the  extent  of  destroying  life. 

The  pathological  appearances  met  with  in  cases  of  death  from  erysipelas  have 
been  kindly  drawn  up  for  me  by  Dr.  J.  F.  Goodhart,  after  a  careful  analysis  of  the  post- 
mortem records  of  the  hospital.  They  admit  of  being  classified  as  local  and  general,  the 
former  including  all  those  morbid  changes  which  occur  in  the  primary  focus  and  in  the 
surrounding  parts  directly  extending  from  it ;  the  latter,  the  various  alterations  of  blood 
or  tissue  found  in  any  secondary  foci  or  in  the  system  at  large. 

The  local  changes  vary  according  to  the  severity  of  the  disease  and  the  rapidity  with 
which  it  causes  death. 

In  the  slighter  forms,  where  it  has  not  been  the  immediate  cause,  but  has  supervened  as 
an  intercurrent  affection  in  the  course  of  some  other  disease,  it  may  often  happen  that  no 
morbid  appearance  is  visible  post-mortem  indicating  erysipelas.  Again,  the  skin  alone 
may  be  affected  either  with  a  mere  faint  purple  discoloration  or  with  slight  oedeiba,  or 
the  cuticle  may  be  raised  into  bullae  or  separated  more  or  less  around.  In  more  pro- 
nounced cases,  the  areolar  tissue  beneath  the  skin  and  along  the  tendons  and  intermuscular 
septa  has  numerous  minute  ecchymoses  and  extravasations  of  blood  in  it,  and  is  often 
soaked  with  yellow  serum  or  gelatinous  matter,  apparently  produced  by  a  delicate  fibrinous 
coagulum ;  in  the  more  prolonged  or  in  severe  cases,  the  serum  is  replaced  by  good-looking 
pus.  Ecchymoses  in  the  subcutaneous  areolar  tissue  are  very  common  even  in  cases  where 
death  has  been  very  rapid  and  no  other  morbid  appearances  are  seen. 

It  is  characteristic  of  the  further  changes  that  there  is  no  tendency  to  the  limitation  of 
the  disease  around  the  primary  focus ;  the  pus  or  serum  leads  to  the  formation  of  no 
abscess  sac,  but  spreads  along  the  subcutaneous  tissues  and  intermuscular  septa,  sometimes 
even  making  a  complete  dissection  of  the  muscles. 
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There  may  or  may  uot  be  phlebitis  in  the  parts.  Where  it  exists,  the  interior  of  the 
Teiiu  affected  is  colored  and  filled  with  a  grumous  chocolate-colored  fluid,  while  the 
inner  surface  of  the  vein  wall  is  rough  from  the  inflammatory  processes  it  has  undergone 
and  the  adhesion  of  small  particles  of  clot.  Where  the  disease  has  existed  some  time  a 
tube  of  semi-organized  clot  may  line  the  vein,  and  within  that  will  be  found  the  broken- 
down  clot  which  it  is  often  impossible,  microscopically,  to  distinguish  from  pus. 

It  is  quite  as  common,  if  not  more  so,  however,  to  find  the  vessels  unaffected  as  to  find 
them  plugged.  Pus  may  even  run  along  their  course,  sometimes  apparently  in  their 
adventitia,  but  generally  immediately  outside  it,  and  still  lead  to  no  clotting.  On  micro- 
scopical examination  in  these  cases  the  pus  is  seen  to  lie  in  smooth-walled  channels  which 
io  all  probability  are  lymphatic  spaces  (suppurative  lymphangitis). 

The  neighboring  lymphatic  glands,  t.  e.y  those  in  the  groin  if  the  disease  be  situated  in 

tlie  leg — the  axillary,  if  in  the  arm, — are  usually  swollen,  red,  and  ecchymosed  on  section, 

and  are  frequently  surrounded  by  the  same  kind  of  serous  fluid  as  is  found  in  the  imme- 

<tiate  neighborhood  of  the  primarily  diseased  tissues.     The  tissues  of  all  the  diseased  parts 

are  said  to  be  crowded  with  small  vegetable  organisms  called  bacteria.     These  constitute 

the  local  changes.     It  may  be  as  well  to  add,  perhaps,  when  erysipelas  affects  the  scalp, 

that  a  yellow  color  of  the  vault  of  the  skull  is  often  observed,  and  also  that  suppuration 

between  the  bone  and  dura  mater  and  suppurative  arachnitis  and  meningitis  are  not  very 

UQosual  sequence.     About  the  neck  it  may  be  followed  by  ccdema  glottidis,  and  occa- 

lionally  by  pericarditis  or  suppurative  inflammation  of  the  mediastinum. 

The  morbid  appearances  in  the  system  at  large  are  similar  to  those  found  in  septicae- 
mia from  other  causes,  viz.,  eccbymosis  about  the  pleura  and  pericardium ;  a  fluid  and 
mmetimes  treacly  state  of  the  blood,  congested  kidneys,  and  a  softened  state  of  the  liver  and 
tpleen.  So  soft,  indeed,  is  the  latter  organ  that  were  it  not  for  the  capsule  it  would  at  times 
W  all  shape.  The  blood  has  been  said  to  contain  bacteria,  but  I  have  never  found  such 
daring  life,  though  they  are  sometimes  present  when  the  blood  is  examined  some  hours 
ifter  death.  In  addition  to  these  genercd  changes,  separate  fo(;i  of  diffuse  cellulitis  are 
foond— in  both  forearms  and  in  the  calf  of  the  leg,  for  instance,  after  a  primary  erysipe- 
latoos  state  of  the  scrotum — and  in  at  least  two  recorded  cases  a  similar  diffuse  cellulitis 
w  mjocarditis  has  been  noticed  in  the  muscular  wall  of  the  heart.  Patients  with  erysipe- 
las are  also  liable  to  suppurative  peritonitis  and  pleurisy,  which,  though  commonly  so,  are 
wt  necessarily  determined  by  the  presence  of  a  neighboring  wound.  A  subject  of  hernia 
wovariotomy  at  a  time  when  erysipelas  is  rife  will  be  likely  enough  to  die  of  suppurative 
pwitonitis ;  while  another  who  has  undergone  an  excision  of  the  breast  may  die  of  a 
rimilarform  of  pleurisy  without  showing  any  external  evidence  of  erysijMilas. 

A  wound,  however,  is  not  necessary.  For  example,  in  a  post  mortem  made  not  long 
since,  a  lady  about  sixty  had  been  nursing  a  friend  who  died  of  some  febrile  affection 
«iled"low  fever."  Within  a  few  days  she  herself  became  exceedingly  ill  and  died 
<iuickly.  The  inspection  revealed  what  had  only  been  evidenced  by  the  faintest  blush  on 
the  gjcin  daring  life — viz.,  an  early  suppurative  inflammation  of  the  cellular  tissue  of  the 
>ijht  axilla  and  pectoral  region,  and  pus  on  the  surface  of  both  pleurae ;  all  this  without 
wv  external  wound  whatever. 

As  occasional  causes  of  death  in  erysipelas  may  also  be  mentioned  acute  lobar  pneumo- 
nia, and  a  diphtheritic  sloughing  of  the  mucous  coat  of  parts  of  the  bowel ;  while  to  com- 
pete the  history,  it  must  also  be  said  that  at  times  when  erysipelas  is  present  in  an 
^pital  or  its  neighborhood,  not  only  are  cases  of  pyaemia  with  the  known  manifestations 
frequent,  such  as  abscesses  in  the  viscera  and  pus  in  the  joints ;  but  patients  suffering 
from  chronic  suppuration  become  feverish  and  die  without,  it  may  be,  any  adequate  cause 
appearing  in  the  viscera. 

In  this  description  of  the  pathological  appearances  found  in  erysipelas  no  attempt  is 
made  to  distinguish  between  it  and  cellulitis.  The  morbid  changes  in  both  are  the  same, 
and  it  is  as  impossible  in  the  deadhouse  as  at  the  bedside  to  separate  the  two. 

Treatment The  disease  in  all  its  forms  being  essentially  an  atonic  one,  nothing  like 

'^antiphlogistic'*  remedies  are  to  be  entertained,  and  in  the  simpler  forms  which  have  a 
tenckncy  to  run  a  definite  course,  the  practitioner  has  merely  to  guide  his  patient  through 
the  attack,  and  to  ward  off  whatever  might  prove  injurious.  With  these  objects  when  the 
patient's  powers  are  good,  and  no  indications  of  feebleness  manifest  themselves,  a  mild 
aperient  or  purg*^,  to  clear  out  the  bowels,  with  bland  nutritious  food,  such  as  milk  and 
beef-tea,  are  probably  sufficient  remedial  means ;  the  disease,  on  the  third  or  fourth  day, 
attaining  its  height,  and  then  declining. 

Should  any  feebleness  or  want  of  power  appear  at  the  beginning  or  during  the  course  of 
the  disease,  tonics  are  indicated,  and  of  these  iron  seems  the  best.     The  tincture  of  the 
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perchloride  in  half-draclim  doses,  or  more  to  an  adult  frequently  repeated,  with  or  without 
quinine  or  strychnia,  acts  at  times  like  a  charm.  Its  use  was  introduced  to  British  sur- 
geons by  Dr.  H.  Bell,  of  Edinburgh,  in  1851,  and  stands  unrivalled,  although  Velpeau,  in 
1841,  had  previously  declared  its  value.     It  doubtless  often  cuts  short  the  disease. 

In  the  earliest  stage  of  the  affection,  when  the  first  patch  of  inflammation  appears  on 
the  skin  or  around  a  wound,  an  emetic  may  at  times  abruptly  check  the  attack. 

When  food  cannot  be  taken,  stimulants  must  be  substituted,  and  it  is  often  possible  to 
introduce  into  them,  and  particularly  into  stout,  some  essence  of  meat.  The  form  of 
stimulant  must  depend  upon  circumstances,  but,  as  a  rule,  that  which  the  patient  has  been 
in  the  habit  of  taking  is  the  best.  When  brandy  is  given  it  should  be  mixed  with  milk 
or  egg,  it  being  always  better  not  to  give  stimulants  alone.  The  amount  must  be  regulated 
with  care,  for  over-excitation  of  the  system  is  always  bad. 

Hypnotics  or  sedatives  should  be  used  with  caution,  for  they  are  not  usually  beneficial. 
Of  these,  chloral  seems  less  liable  to  disagree  than  opium  ;  camphor  and  henbane  in  five- 
grain  doses,  are  thought  well  of  by  some,  while  ammonia  is  as  highly  recommended  by 
others. 

In  phlegmonous  and  cellular  erysipelas  the  same  principles  of  practice  are  applicable. 
In  the  suppurative  or  sloughing  stages  it  is  necessary  to  give  abundance  of  good  food  of 
all  kinds,  and  stimulants  in  proportion  ;  strong  animal  broths  and  milk  are  the  best  forms 
of  diet. 

Local  Treatment. — The  inflamed  parts  should  always  be  kept  warm  and  raised,  air 
being  excluded  from  the  surface ;  consequently,  when  the  he^d  and  face  are  implicated 
with  simple  erysipelas,  the  old  practice  of  flouring  the  parts  is  effective.  Warm  fomenta- 
tions, however,  where  they  can  be  applied,  are  the  best,  especially  when  medicated  with 
poppy,  hop,  or  chamomile.     Cold  applications  are  injurious. 

In  the  face  and  head,  when  the  parts  are  very  tense  and  painful,  relief  is  readily  given 
by  following  the  practice  of  Sir  R.  Dobson  in  puncturing  the  skin  with  a  series  of  small 
punctures — oozing  of  blood  or  serum  being  encouraged  by  warm  applications. 

Mr.  Luke  thought  highly  of  the  free  use  of  collodion,  applied  over  the  part ;  Mr.  Nor- 
ris,  of  the  compound  tincture  of  iodine;  Mr.  Higgenbottom,  of  solution  of  nitrate  of 
silver,  twenty  grains  to  the  drachm  of  water ;  others,  of  the  sulphate  of  iron,  a  drachm  to 
a  pint.  The  tincture  of  the  perchloride  of  iron  has  also  been  recommended  for  the  same 
purpose.  1  have  employed  at  times  all  these,  likewise  a  mixture  of  iron  and  glycerine, 
but  none  of  them  have  any  certain  power  of  arresting  the  progress  of  the  disease  ;  in  some 
cases  success  seems  to  attend  their  use,  but  in  others  they  appear  valueless.  Some  Amer- 
ican surgeons  speak  strongly  in  favor  of  the  application  of  a  solution  of  bromine  on  lint, 
with  oiled-silk  over  the  whole  ;  and  quite  recently  the  subcutaneous  injection  of  a  solution 
of  carbolic  acid  has  been  highly  spoken  of.  Dr.  De  Morgan  believes  there  are  not  many 
things  more  comforting  to  the  patient  than  a  thick  layer  of  cotton-wool  placed  over  the 
part,  to  which  powder  or  collodion  has  been  applied. 

The  local  treatment  of  the  cellulo-cutaneous  forms  of  the  disease  must  be 
conducted  on  the  same  principles  as  the  simple,  but  as  soon  as  anything  like  tension  of 
the  integument  appears — this  tension  being  clearly  caused  by  the  presence  of  inflamma- 
tory exudation  in  the  subcutaneous  tissue — incisions  should  be  made  deep  enough  to  allow 
of  the  escape  of  the  effused  serum  from  the  cellular  tissue  beneath  the  skin,  and  long 
enough  to  relieve  the  tension  of  the  whole.  Some,  and  among  them  the  late  Sir  W. 
Lawrence,  recommended  the  incision  to  be  free,  so  as  to  extend  the  whole  length  of  the 
affected  part.  Others,  among  whom  I  claim  a  place,  prefer  a  greater  number  of  limited 
incisions.  These  limited  incisions  answer  the  same  purpose  as  the  long,  and  are  not 
attended  with  so  copious  a  hemorrhage,  or  with  so  great  a  risk  to  life.  Even  after  these 
the  bleeding  is  at  times  profuse,  but  it  may  gradually  be  readily  arrested  by  elevating  the 
limb  and  by  temporary  pressure. 

When  suppuration  and  sloughing  exist  the  surgeon  must  let  out  all  matter  as  soon  as 
formed,  for  there  is  little  doubt  that  the  disease  is  kept  up  by  its  presence.  The  opening 
into  these  abscesses  should  be  free,  and  their  cavities  kept  clean  by  careful  washing  out 
at  each  dressing,  a  detail  which  adds  materially  to  the  comfort  of  the  patient  and  the  well- 
doing of  the  case.  Condy*s  fluid  or  iodine  lotion  should  be  employed.  De  Morgan  pre- 
fers a  solution  of  chloride  of  zinc,  fifteen  grains  to  the  ounce.  Water  dressings  should  be 
applied  to  the  parts,  and  frequently  changed,  a  warm  fomentation  over  the  lint  being  often 
useful.  Poultices  are  not  so  good,  although  at  times  ptitients  say  they  derive  the  most 
comfort  from  them.  During  the  period  of  repair  the  surgeon  will  often  have  to  lay  open 
sinuses.     When  the  sloughing  has  been  very  severe  amputation  may  be  called  for. 

It  has  ever  to  be  borne  in  mind  that  erysipelas  is  highly  contagious  and  infectious. 


ERYTHEMA. 
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[fOxperi€Dc«  in  tlie  PetinsylvaniM  Hospilal  has  been  unexpectedly  at  variance  with  tliis 
U6iiully  accepted  doclriuf.]  In  hospital  practice,  conse<|ueT»lly,  every  case,  a<»  it  arises^ 
»bould  be  geparuted  froui  others  in  which  wounds  exist,  unrl  transferred  to  a  separate 
ward.  All  ilreasing  and  towels  as  they  leave  the  ward  or  chamber  sliould  be  burned  or 
disinfected  ;  ami  a  sponge  should  never  be  used.  Plenty  of  fresh  air  ou«:ht  to  be  admitted 
inlo  the  nxim,  but  no  draught ;  and  disinfectants  should  be  diwlributed  freely  about.  No 
medical  pnictitioner  under  any  circumstances  should  go  direct  from  a  case  of  erysipelas  to 
u  midwifery  ca»e,  or  to  dress  a  wound  of  any  sort,  accidental  or  surgical.  If  he  is  obliged 
to  teoil  a  labor  when  in  charge  of  such  a  case,  he  shouhl  allow  us  much  lime  as  post^ible 
to  intervene  before  doing  so,  and  then  should  attend  only  after  having  ehangcd  hi^  clothes 
and  carefully  disinfected  bis  bands,  for  there  is  a  ilirect  cotineclion  between  erysipelas  and 
puerperal  lever. 

EEYTHEMA, 

Erythema  finds  its  place  here,  as  in  its  clinicjil  features  it  bears  Bome  reeemblance  to 
the  simple  cutaneous  eryaipelaa.  and  has  been  mistaken  for  it.  It  ap(wars  as  a  roacate  or 
more  vivid  injection  of  the  skin,  of  a  local  or  general  character,  disappearing  on  pressure, 

":  accompanied  with  some  slight  degree  of  icdemntous  {swelling. 

In  it*  mere  trontitory  form,  when  it  apj)ears  as  a  eutaneouj*  hy|)eriemia,  it  may  he 
rpgnrded  as  a  symptom  of  »orae  bowel  or  intestinal  irritation,  indueed  by  irregularity  in 
diet  or  other  catise.  In  so-called  bilious  subjects  it  ii?  by  no  means  uncommon,  a  local 
Hch  of  redness  on  some  part  of  the  face,  or  other  part  of  the  body,  often  indicating  the 
pprojich  of  a  '*  bilious  attack."  It  \&  found,  also,  where  organic  disease  of  the  intestines 
\i>  present.  Id  other  crises  it  precedes  an  attack  of  smallpox,  attends  vaccinia,  and  is  com- 
mon in  children. 

Hebni  gives  the  term  erythema  fugax  to  all  these  pymjjfomatic  forms  of  erythema. 

Erythema  is  a  dineaie^  more  commonly  attacks  the  extremities  than  the  trnnk,  and 
the  dorsiil  surfaces  in  preference  to  other  [)arts.  When  th<'  effloreseence  ajipear*'  in  small 
jiatches  of  papules  or  tubercles  upon  the  fingers  or  hands,  the  terms  E,  papuhtum  and  j&', 
tuhercitlatnm  are  resfiectively  given. 

When  the^^e  jiatehes  assume  the  form  of  a  red  ring,  the  term  K.  atmuhire  h  njiplied  to 
it.  When  a  second  ring  forms  around  the  first,  before  it  has  passed  away,  or  when  it  is 
Peprc*ented  by  a  smull  spot,  the  K  iris  ts  formt?d  ;  anil  where  many  such  circles  or  half- 
circles  appear  together,  and  touch  or  coalesce  and  spread,  the  E.  virciuntum  and  E.  <fyra' 
turn  are  respectively  present.  Wilson  mentions  a  case  in  which  the  K.  rfi/rnttiin  covered 
Uie  whole  body;  but  all  these  different  forms  of  erythema  must  be  regarded  as  different 
•toges  of  the  same  disease.  Hebra  says,  ''  it  will  dejiend  on  the  |»eriod  at  which  the 
ptient  comes  under  medical  observation  whether  the  c^ise  shall  be  diagnosed  ns  E.  ptipU' 
latum  or  E.  ffj/ratunK"  He  gives  one  term  to  the  whole,  E.  mvUi forme.  As  the  disease 
subsides,  a  slight  desquamation  follows,  and  then  some  "mall  deposit  of  pigmf*nt,  Mr. 
Morr.Tnt  Baker  dct*eribes  an  Erythema  serpens  which  follows  a  slight,  probably  poisoned 
sion,  and  spreads  in  a  circular  manner,  leaving  the  injured  part  well.     It  generally 

eurs  in  the  hand.     ('  St.  Bnrthol,  llosp.  Rep.'  vol.  ix.) 

All  these  forms  run  a  definite  course,  and  liave  a  tendency  to  get  well,  lasting  from  one 
lo  three  or  four  weeks.     Thoy  require  for  treatment  little  else  than  a  welUselecled  diet 
nd  attention  to  the  bowels. 

Krythrum  occurs  at  times  during  the  secondary  .stage  of  cholera. 

The  ciythema  that  precedes  or  accom|ianies  an  attack  of  elephantiasis  is  worthy  of 
notioft. 

Erythema  nodosum,  however,  is  a  more  definite  artection  ;  it  is  found  in  both  sexes,  but 
more  commonly  in  the  female  ;  it  is  also  usually  seen  n^wm  the  legs,  but  not  rarely  upon 
lh«  arms  na  well  ha  other  parts  uf  the  body.  It  shows  itself  in  mised  and  tender  oval 
patches  of  very  varijibh.*  size,  and  of  a  red  color;  some  being  the  size  of  a  sixpence,  others 
that  oi'  HD  orange,  ami  tlH/ee  patches  at  times  join.  At  first  they  are  of  a  bright  red  color, 
Iml  a«  they  die  away  they  become  of  a  livid  hue,  appear  like  bruises,  and  histly  are  of  a 
yellow  tint.  The  cuticle  always  destpiamates.  When  the  disease  is  limited  there  nniy 
be  no  constitutional  disturbance,  although  occasionally  some  febrile  symptonjs  appear,  and 
ihens  U  usually  some  eviflenci*  of  derungemenl  of  the  digestive  orgims  with  a  foul  tongue. 
A*  often  as  not,  however,  the  local  disease  is  the  first  symptom  that  attracts  attention. 
The  ensption  is  often  symmetrical.  When  it  app^-urs  over  the  tibia  and  the  skin  is  very 
red  ft:  I.  it   is  often  mistaken  for  some  more  serious  afleclion,  such  lu?  periostitis  ; 

but  til.  of  the  severe  constitutional  disturbance  which  commonly  attends  this  aflec- 
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tion,  ought  to  prevent  such  an  error.    .The  history  of  the  case  is  enough  to  distinguish  it 
from  a  bruise  ;  and  the  different  centres  of  redness  or  congestion  from  erysipelas. 

Its  treatment  is  simple.  Saline  purgatives,  tonics,  and  a  carefully  regulated  diet  are,  as 
a  rule,  sufficient  in  a  general  way  ;  and  the  application  of  a  lead  lotion  to  the  inflamed 
part,  with  elevation  of  the  limbs,  is  generally  all  the  local  treatment  that  is  required  ;  but 
in  exceptional  cases  warm  fomentations,  with  or  without  poppy  decoction,  give  greater 
comfort. 

ON  TBAUUATIC  FEVEB.  SEFTICiBMIA.  ANB  PTiBHIA. 

Inflammatory  fever,  surgical,  suppurative,  or  traumatic  fever ;  septicaemia,  ichorsemia, 
puerperal  fever,  and  pyaemia,  may  all  be  considered  as  so  many  different  names  for,  and 
manifestations  of,  one  condition,  viz.,  blood-poisoning. 

In  inflammatory  and  surgical  fever  "  the  returning  fluids  of  the  inflamed  part,  its 
venous  blood,  and  its  lymph,  are  the  agents  of  general  infection"  (Simon),  the  poisoning 
being  **  due  to  the  introduction  into  the  torrent  of  the  circulation  of  toxic  substances  pro- 
duced by  the  organism  itself  (Maisonneuve),  the  poison  being  probably  derived  from 
disintegrated  tissues  and  generated  from  within  the  body. 

In  septicaemia,  ichoraemia,  puerperal  fever,  and  pyaemia,  the  absorption  of  putrid  inflam- 
matory products,  or  of  pus  or  pus-forming  material,  or  of  some  other  poison,  whether  from 
a  wounded  part  or  not,  is  the  undoubted  cause  of  the  disease ;  the  poison  being  taken  into 
the  body  J  either  by  the  veins  or  by  the  absorbents  from  without.  Traumatic  or  surgical 
fever  may,  however,  pass  into  septicaemia,  and  this  into  pyaemia,  the  flrst  being  the 
mildest  form  of  blood-poisoning,  the  last  the  most  severe.  Surgical  fever  generally  ends  in 
recovery,  pyaemia  after  the  formation  of  secondary  abscesses,  either  in  the  viscera,  joints 
or  connective  tissue,  in  death. 

One  and  all  are  ushered  in  by  very  similar  general  symptoms,  and  an  outline  of  those 
met  with  in  a  typical  example  of  inflammatory  fever  will  be  found  in  a  former  page  ;  "  but 
practically  the  affection  shows  numberless  grades  and  differences  and  complications.  First, 
there  are  wide  differences  of  degree  and  character,  for  in  proportion  as  the  local  process  is 
less  acute  and  less  extensive  there  is  less  attendant  febrility ;  and  in  proportion  as  the 
local  process  has  to  invade  fewer  successive  strata  of  texture,  the  fever  is  of  shorter 
course.  On  the  one  hand,  it  may  be  so  slight  as  readily  to  escape  notice,  and  may  end 
within  a  few  hours  of  its  commencement ;  on  the  other  hand,  it  may  last  in  full  force  dur- 
ing many  successive  days,  and  may  be  so  severe  as  to  shake  the  patient's  life  to  its  foun- 
dation ;  and,  besides  these  differences,  there  are  varieties  of  result,  sometimes  from  com- 
plicative local  conditions,  sometimes  from  peculiar  susceptibilities  of  the  patient.  If  the 
wound  become  the  seat  of  some  large  textural  disorganization,  with  consequent  soakage  of 
putrefying  material,  more  marked  signs  of  blood  pollution  may  be  expected  to  mix  with 
or  su(>ersede  those  of  common  inflammatory  fever ;  the  patient's  general  state  will  then 
incline  to  be  one  of  depression  and  apathy ;  his  tongue  will  be  more  than  commonly  foul, 
and  fetid  diarrhcca  will  probably  exist ;  or  if,  perchance,  during  the  local  process  it  hap- 
pen (as  is  especially  apt  to  be  the  case  where  cancellous  bone-structure  is  affected)  that 
pns  passes  up  a  vein  into  the  general  stream  of  blood,  the  patient's  improvement  is  abruptly 
cut  short  by  the  severe  recurrent  rigors  and  sweating  of  pyeemia^  accompanied  by  local 
signs  of  secondary  suppuration  in  parts  to  which  the  pus  is  conveyed."     (Simon.) 

Confirmed  blood-poisoning,  therefore,  is  characterized  not  only  by  all  the  symptoms  of 
inflammatory  fever,  but  by  severe  rigors  breaking  in  upon  the  febrile  symptoms  ;  by  sudden 
and  marked  variations  of  temperature  {vide  fig.  6),  by  profuse  sweats  and  great  depres- 
sion of  the  patient's  powers ;  and  when  these  symptoms  occur  in  the  course  of  an  attack 
of  inflammatory  fever,  severe  blood-poisoning  is  certainly  indicated ;  the  gravity  of  the 
attack  being  measured  by  the  intensity  of  the  symptoms.  We  generally  meet,  moreover, 
in  pyaemia  with  local  signs  of  inflammation  of  some  internal  organ  or  external  part  of  the 
body,  and  this  inflammation  runs  on  to  the  formation  of  metastatic  or  secondary  abscesses 
as  they  are  called.  When  an  internal  organ  is  involved  in  this  disease  the  result  as  a  rule 
is  fatal.  When  suppuration  attacks  the  integuments  or  extremities,  although  it  may  be 
severe,  there  is  always  some  hope  of  recovery.  It  is  an  interesting  clinical  fact  that  these 
two  different  forms  are  rarely  met  with  in  the  same  subject.  They  may  for  clearness  be 
separately  called  internal  and  external  pysemia,  or  acute  or  chronic :  pyaendia,  when  in- 
volving internal  parts,  being  generally  rapid  in  its  course  and  fatal ;  and  when  attacking 
external  parts,  it  is  as  a  rule  chronic ;  at  times,  however,  the  latter  may  supervene  upon 
the  former  variety. 

In  many  cases  of  pyaemia  a  peculiar  sweet,  liay-like  odor  of  the  breath  is  undoubtedly 
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Sornu  ftutliors^  und  Braid  wood  is  ainoiigat   tlit^ra,  look  upon   this  symptom  as 
jmthojjnomonic. 

Traumatio  fever,  when  it  occurs,  generally  makes  its  appearance  from  the  second 

IJ^  tlur  ninth  day  after  an  accident  or  o|.>enition,and  seldom  lasts  over  a  week.  In  a  simple 
twe  it  may  subside  ftftcr  twenty-four  hours,  and  in  a  severe  one,  it  may  continue  for  n 
week.  When  u  reiapitf^  or  a  second  sudden  rise  of  temperature  takes  place,  grave  mischief 
WgLbc  anticipated — some  local  inflammation,  internal  or  external,  being  thus  indicated. 

■  VPmIi  ha:*  de.serihed  this  second  attack  of  fever  as  **  secondary  fever,'*  When  it  runs 
on  tor  a  more  lengthened  period  than  a  week  uevere  com[)lications  are  sure  to  exist  to 
k<««p  lip  the  symptom*.  During  iti?  course  tlie  temperature  of  the  body,  naturally  98*6° 
F.  may  rise  suddenly  o^  or  C-'  F.,  and  in  ordinary  ca?es  its  lull  h  us  a  rule  gradual ;  while 
with  its  fall  defervescence  tiikcs  place.  Should  the  fall  he  sudden,  a  general  breakdown 
of  the  |>ower8  of  the  patient  is  indicated,  and  under  these  eircum«tances  sloughing  of  the 
wound  may  be  ex|K*cted.  The  rise  of  temjienxture  is  generally  accompanied  by  an  arrest 
of  secretion  or  some  change  of  action  in  the  wound,  but  the  fall  of  temperature  indicates 
the  ou-coming  of  suppuration. 
Theets  points  are  well  seen  in  the  following  thermographs,  figa.  6,  7,  8,  9,  and  lU  : — 
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It  t>,  however,  important  to  know  that  traumatic  fever  is  by  no  means  a  necessary 
C0Q9r<pi»*nce  tjf  an  injury  or  operation,  however  severe  ;  that  it  may  follow  a  trivial  injury 
or  fail  t<j  follow  a  ?kcvcre  one  }  and  that  it  is  quite  impossilile  to  predi(3t  lt.i«  occurrence  under 
ftiiy  circumtstances.  After  a  large  number  of  ca|>ital  operations  it  is  entirely  absent, — I 
should  *ay  after  one-third,— ^nnd  since  the  practice  of  the  torsion  of  arteries  has  been 
J^^^IM^.  -I  niu\  wouud^t  havc  con8equently  been  freed  from  the  presence  of  such  Ibreign  bodiei 
the  number  of  ctif<c8  in  which  it  i«  absent  has  clecidedly  increased. 

\*iM.  n    iiltiod-poiftoning  attacks  a  patient  the  subject  of  a  wound,  whether  caused  by 
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operation  or  injury,  it  is  generally  to  be  observed  that  the  secretion  of  the  wound  becomes 
sanious,  serous,  or  fetid ;  probably  it  will  be  arrested,  and  the  surface  will  become  glazed 
or  glassy  or  perchance  assume  a  sloughing  action.  The  integument  around  the  wound  will 
often  have  an  erythematous  blush,  or  acquire  a  peculiar  leaden,  dusky  appearance,  which 
is  somewhat  typical.  Union  if  progressing  will  cease  or  disunion  may  result.  When  any 
internal  organ  is  implicated,  special  symptoms  indicative  of  disturbance  of  its  functions 
will  be  present.  When  the  brain  is  involved  there  will  be  sleeplessness  or  delirium  of  a 
low  muttering  kind,  some  unconsciousness  from  which  the  patient  can  be  aroused  only  to 
relapse — "  relapsing  vnconsciousness" — and  in  rare  cases  acute  delirium  and  mania. 

When  the  respiratory  organs  are  involved — and  it  may  be  stated  that  they  are  so  far 
more  frequently  than  any  other — difficulty  of  breathing,  with  a  harsh  dry  cough,  and  per- 
haps viscid  blood-stained  sputum,  are  the  prominent  symptoms ;  occasionally  pleuritic 
pains  are  present,  or  symptoms  of  bronchitis,  with  great  dyspnoea. 

When  the  abdominal  viscera  are  affected,  nausea  or  sickness  is  a  prominent  symptom, 
and  profuse  diarrhoea ;  the  latter  in  some  cases  apparently  carries  off  the  poison.  When 
anything  like  sallowness  of  the  skin  or  jaundice  appears,  hepatic  abscess  should  be  sus- 
pected ;  and,  under  these  circumstances,  there  will  often  be  pain  in  the  region  of  the  liver. 
At  the  same  time  the  reader  must  remember  that  a  slight  degree  of  jaundice  is  often 
present  without  hepatic  suppuration.  The  urine  is  rarely  altered  either  in  character  or 
in  quantity,  although  at  times  it  is  scanty  and  dark  colored.  When  severe  or  dull  pains 
are  experienced  in  a  joint,  suppuration  should  be  suspected  ;  and  anything  like  so-called 
rheumatic  pains  occurring  in  a  patient  with  pyaemia  becomes  a  source  of  suspicion ;  **  rheu- 
matic" pains  in  blood-poisoning  too  often  mean  joint  or  bone  mischief  of  a  suppurative 
kind.  It  is  also  remarkable  how  slight  the  symptoms  often  are  in  these  cases  where  severe 
local  disease  exists.  This  fact  demands  that  the  surgeon  should  ever  be  on  the  watch  to 
detect  anything  like  local  changes ;  inasmuch  as  it  is  a  pathological  truth  that  there  is 
no  organ  or  tissue  of  the  body  in  which  suppurative  disease  may  not  take  place  in  a  case 
of  blood-poisoning  or  pyaemia ;  and  it  is  certainly  true  that  the  existence  of  severe  local 
disease  is  too  often  only  first  discovered  on  the  post-mortem  table. 

What  then,  it  may  be  asked,  are  the  pathological  conditions  found  after  death  in  a  case 
of  blood-poisoning  or  pyaemia — using  this  word  in  a  general  sense  ? 

The  analysis  (shown  in  the  following  table)  of  203  fatal  cases,  which  I  have  collected 
from  the  records  of  Guy's  Hospital  with  the  sanction  of  my  colleagues  Drs.  Wilks  and 
Moxon,  by  whom  all  the  examinations  were  made,  will  answer  this  question. 


Analysis  of  203  Fatal  Cases  of  PYiEMiA. 


Salon  of  lAcSdBBt  or  diliieai«. 


S5I 


CouipouDd  ftuctni'P.  ...... - 

Ainpiit*Uon  ttitAX  coniioDDd, 
mbctum  ^ ,,,,.,....., . 

AmputjiUfita  fttr  iUtflua  .. ,.. 

lDjiit7  to  lealp  ftnil  sIeiiIL.. 

Iniasinft'UQii  and  inppiiT*- 
tiOB  of  IDft  pBTta  ......... 

Dlieua  «f  urlntiFj  orgunt , . 

DUaMo  fit  booca  »nd  JoUta. . 

Opurmtlo&k  on  ttoft  pfetta  .... 

Cirbancln . .,,..,,,,..,...,. 

Barns., ,, 

Total  ,„.».* 


IiQDgll. 


as 

54 

M 
11 

27 
0 

5 

a 


LiTPr. 


Eidaflya 


10 


21-1 

ao 
m 


U'6 
6-D 


34  a 

M  4 

'AS*  A, 

»»3 


SplefrB^ 


3-8 

13' 7 
i'P 


SO 


Bnla. 


0^0 
«l'4 

la  1 

4 
I 
S 


IlMrt. 


JoLtits. 


4     l&'S 


10 -a 
»■ 


14r-2|    a    S]<4 

«■•  I  — 


C^Il'tlMUl. 


S4>Si  « 
\ 
3 
1 


US 

7-8 
13  fl 

IS- 1 

U-1 
4ft 
7-1 

to* 


3(^ 


18« 

Of 

»i*a 


78 
(It 


1» 


0-3   11 


13 


sa»  133 


SI 


10*3 


1  Id  which  ihe  Inngi  w«i-«  *.\nu«  iiiir<ilTr<d,  ft\ih  per  muL 
■  Alana  Id  ttta  ck«<iii  diiIt,  in  nil  othcn  lung^ii  ioTotved^ 
*  SterDO-cUrieiLl&r  Id  Fight, 


kAUMATIC    FEVER,   SEPTIC-KMIA,  AND    PYEMIA. 


59 


Pathohgical  Couditiong  from  PytBinia  found  after  Death, 

fnnffs. — The  most  prominent  fact  indicated  by  this  table  tias  reference  to  tin.' 
iungx,  for  it  pmves  that  in  the  larger  proportion  of  fatal  ca^es  of  blood-j^oisoning  these 
organ;?  are  implicaled.  and  further,  that  in  many  ihey  are  the  only  parts  involved.  Lung 
mipiehief  i^'sis  found  om-  hundred  antl  eighty-seven  times  in  two  hundred  and  three  cases  ; 
while  in  s^eventy-eiglu  cases,  or  thirty-ei«r|it  iu  every  hundred,  the  lungs  were  the  only 
organs  aflfceted.  Lobular  pneumonia  is  the  form  in  which  the  disease  is  generally  found  j 
Aod  when  even  a  loI)ar  pneumonia  iis  prt-sent,  it  ciin  usually  be  made  out  to  have  originated 
in  lobules,  and  to  have  sprnid  from  tliem  i\s  centres.  This  lobular  pntnimonia,  like  the 
lobar  form,  is  also  genftrnlly  seen  in  the  lower  iobes,  and  not  at  the  apices ;  and  neiirer  the 
nurthce  than  th*^  central  parts.  The  earliest  indication  «if  disease  is  a  lobular  pneumonia, 
and  ••subsequently,"  says  Wilks,  '*  these  congested  spots  are  found  to  contiiin  iuHamraatory 
products,  and  thus  we  have  red  hepatization,  suppuration  or  shiughing,"  all  tht-se  stages 
of  inflammation  being  visible  in  individual  masses.  Associated  with  this  lobular  pneu- 
moniu  some  fcchymotts  of  the  surface  of  the  lung  M'ill  generally  be  found — a  purpuric 
conditiOD  in  fistet — strongly  suggestive  of  blood-poisoning.  Pleurisy,  moreover,  generally 
exists,  the  fact  being  jiecount«'d  for  by  the  superficial  po.^ition  of  the  lobular  [meumonia. 

The  /«r«T,  like  the  lungs,  is  also  attacked  in  its  lobules.  These  may  he  found  only 
congested,  or  in  any  intermedijite  cojidition  between  this  the  first  stage  of  inHamniation, 
Utd  the  hist,  viz.,  that  of  suppiinition,  or  shiughing.  At  times  this  orgjin  is  lille<i  with 
~  aU  abscesses.  When  these  abscesses  a(>proach  the  surfaee  of  the  liver,  they  may  htirst 
give  rise  to  a  general  pi^ritonitis.  The  liver  wjvs  invnlve<l  in  this  ath*i;jion  twenty- 
seven  times  in  everj'  hundred  cases,  and  almost  always  in  association  with  disease  in  the 
lungs,  Thns,  out  of  fifiy-Hve  eases  in  whieh  the  liver  was  affected,  in  only  two  were  the 
lungs  uninvolved.  It  wouhl  appear,  likewise,  from  the  table  that  the  liver  is  more  fre- 
quently the  seat  of  pya^mic  suppuration  alter  injuries  to  the  head  than  after  any  other 
"  ction,  and  that  it  is  rarely  found  involved  after  disease  of  the  urinary  organs  and 
Bros. 

Th*  krdneyi, — When  theee  organs  arc  affected,  it  is  in  the  same  manner  as  the  lungs 
li^'er,  small  isolated  points  of  suppurjition  being  found,  surrounded  by  a  zone  of  con- 

Btion  either  on  their  surface  or  in  their  cortical  strueture.  They  are  not  affected  so 
H^uently  as  axv  the  two  former  organs — nor  oftciier,  indeed,  than  seventeen  cjvses  out  of 
evi-ry  hundre<I.  They  are  more  frequently  found  involved  after  disease  of  the  urinary 
organs  than  of  any  other,  and  after  suppurative  disease  of  the  cellular  tissue,  particularly 
of  that  surrounding  the  shafts  of  bones. 

In  the  upleen,  large  abscesses  are  often  present.  Suppuration  may  likewise  he  found  in 
the  brat'tty  hearty  prosfote^  testis,  iotajm',  thyroid  ylund^  and,  in  fact,  in  any  portion  of  the 
Itody.  Jn  the  cellular  tissue  of  the  trunk  and  extremities  a  diffused  suppuration  is  very 
common,  as  it  is  also  common  in  the  joints. 

When  intlaniraation  attacks  serous  membranes,  such  as  the  pleura  and  peritoneum, 
there  seems  good  reiuson  to  believe  that  it  arises  fit>m  the  extension  of  disease  from  the 
lung,  liver,  or  spleen  ;  but  in  the  joints  no  such  extension  can  be  made  out.  The  sterno- 
clavicular articulation  is  more  fn^quently  involved  than  any  other,  for  1  find  that  out  of 
tiiH  iwenly-tive  instances  in  which  joint  conqdicatiou  existed,  this  W!1ls  involved  in  eight. 
Any  juiut  may,  however,  be  affected.  In  some  c^ise^  the  articulation  is  only  tilled  with 
an  increase  of  synovia,  in  others  the  contents  are  puriform — sometimes  purulent.  At 
Umrr*  the  pus  in  the  joint  appears  to  be  so  slightly  irritating  that  the  cartilage  and  the 
»ynoviiil  membrane  are  nninjur«>d  by  its  jiresence,  whilst  at  others  it  is  so  destructive  as  to 
prtwlucr  complete  disorganization,  the  bones  forming  the  joint  being  under  these  circura- 
Alaiices  exjiosed,  anil  at  times  necrotic.     When  these  changes  occur  they  are,  probably, 

[»etiro*'si  due  to  acute  articular  ostitis. 
'The  «kin  luw  occ«:?ionally  a  vesicular  or  pustular  eruption  upon  it,  and  too  frequently 
nttrfturi^^  *pots  or  patchtts  are  present,  which  at  times  lead  on  to  mortification  ;  and  in 
connection  with  this  subject  "  we  may  mention  ntjother  evidence  of  the  blood  disease  in 
the  rapi*l  deromt>osilion  ol'  the  Ixtdies  and  the  marking  of  the  veins  on  tlie  surface.  Thas, 
before  the  body  is  scarcely  cohl,  there  may  .sometimes  be  seen  the  blue  and  red  coursing 
of  iLe  veins  and  the  coloring  which  has  exuded  from  them  into  the  tissues."  (Wilks.) 

luu^tly.  It  is  to  be  noted  that  it  is  exceptional  to  meet  with  any  evidence  of  phlirbitis, 
general  or  local ;  unti  this  leails  me  to  consider,  although  briefly,  the  now  already  aban- 
'  m*^\  and  unt»?iuible  theory  that  phlebitis,  or  inriammalion  of   a  vein,  is  the  invariable 
of  pyaemiu. 
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The  most  telling  evidence  against  the  theory  is  the  one  just  mentioned,  that  it  is  only 
in  exceptional  cases  of  pyaemia  that  any  evidence  can  be  found  of  phlebitis ;  and  the 
second  is  almost  equally  strong,  because  "  so  far  from  phlebitis  being  a  cause  of  pysemia, 
it  is  remarkable  how  often  the  former  occurs  without  any  contamination  of  the  blood 
whatever ;  that  is,  if  we  can  call  that  phlebitis  where  we  jfind  a  vein  and  its  branches 
quite  closed  by  coagulum  or  adherent  fibrin"  (Wilks).  Moreover,  "it  is  a  question 
whether,  in  those  cases  in  which  the  veins  are  plugged  or  inflamed,  thrombosis  and  phle- 
bitis are  not  the  local,  and  pyaemia  the  general  efl'ect  of  the  same  cause"  (Savory) — that 
is,  blood  infection.     With  these  views  I  cordially  agree. 

That  blood-poisoning  may  take  place  through  veins  is  certain,  although,  as  I  have 
already  shown,  inflammation  of  their  coats  does  not  necessarily  lead  to  it ;  neither  is  it 
probable  that  the  absorption  of  pus,  as  pus,  is  the  usual  cause ;  for  when  pus  mixes  with 
blood,  coagulation  is  produced,  and  thus  its  circulation  is  prevented.  There  seems,  how- 
ever, good  reason  to  believe  that  the  fluid  portion  of  pus  or  of  some  decomposing  inflam- 
matory product  may  be  taken  up  by  the  veins  and  carried  into  the  system,  and  thus  cause 
pysemia.  The  poison  may  be  imported  into  the  general  circulation  through  either  a  small 
or  large  vein,  when  involved  in  a  suppurating  or  sloughing  tissue ;  this  is  a  frequent  occur- 
rence when  the  vein  is  connected  with  an  inflamed  or  divided  bone. 

It  may,  therefore,  be  fairly  inferred  that  the  milder  forms  of  blood-poisoning^  such  as 
traumatic  fever,  are  caused  by  the  circulation  of  morbid  elements  in  the  blood,  which  are 
generated  either  within  the  body  or  imported  into  it  from  without ;  and  that  these  morbid 
elements  are  at  times  carried  off,  sometimes  by  the  lungs  and  at  other  times  by  the  intes- 
tines :  that  the  more  severe  forms  of  blood-poisoning ,  as  pyaemia,  are  caused  by  embolism, 
thrombosis,  or  blood  extravasation,  due  to  the  admixture  with  the  blood  of  some  morbid 
fluid ;  and  that  this  morbid  material  originates  the  changes  which  give  rise  to  the  secondary 
or  metastatic  abscesses  with  which  surgeons  and  pathologists  are  so  familiar.  This  view 
receives  much  support  from  the  fact,  that  disintegrating  flbrin  may  be  carried  from  the 
heart  through  the  arterial  system  into  the  smaller  vessels  of  the  parenchymatous  organs, 
and  give  rise  not  only  to  constitutional  symptoms  much  akin  to  those  which  have  been 
described  as  being  present  in  pyaemia,  but  to  analogous  pathological  conditions.  This 
condition  is  spoken  of  as  arterial  pyaemia.  Thus  in  the  more  common  forms  of  pysemia 
abscesses  form  in  the  viscera  or  other  parts;  and  in  "arterial  pyaemia"  lobular  fibrinous 
changes  occur.  In  the  former  case  secondary  abscesses  are  found  after  death,  in  the  latter 
secondary  fibrinous  deposits ;  it  seems  probable  also  that  at  times  these  fibrinous  deposits 
may  break  down  and  give  rise  to  abscesses. 

This  arterial  pyaemia  is  met  with  after  ulcerative  and  rheumatic  endocarditis ;  it  is, 
doubtless,  the  cause  of  the  so-called  rheumatic  pains  that  follow  scarlet  fever ;  and  in 
Hirer  instances  it  gives  rise  to  the  embolic  plugging  of  some  large  vessel,  which  may  be 
followed  by  gangrene^  or  by  the  formation  of  an  aneurism.  I  have  had  to  remove  a  leg 
on  two  occasions  for  gangrene  from  embolism  of  the  femoral  artery  after  scarlet  fever,  and 
have  seen  cases  of  aneurism  which  have  probably  been  due  to  the  same  cause.  (Vide 
'Path.  Soc.  Trans.,'  1877.) 

Arterial  pyaemia  is  not  necessarily  fatal.  Mild  attacks  come  and  go,  says  Wilks,  "  the 
proof  being  found  eventually  in  the  cicatrices  and  remnants  of  deposits  met  with  in  the 
organs  of  the  bodies  of  those  who  have  died  of  heart  disease."  The  mild  forms  manifest 
themselves  by  pyrexia,  prostration,  and  pains  in  the  joints. 

Hence,  when  a  patient  dies  rapidly  from  blood-poisoning,  the  only  pathological  change 
found  in  the  tissues  may  be  some  lobular  congestion  of  the  lung,  indicating  the  first  stage 
of  pneumonia ;  when  life  has  lasted  longer,  red  or  gray  hepatization  may  be  present ;  and 
in  a  later  stage  lobular  suppuration ;  these  difierent  conditions  depending  upon  the  inten- 
sity of  the  disease  and  its  duration.  *'  The  first  stage  of  the  morbid  condition  which  is 
produced  in  the  viscera  is  a  coagulation  in  the  vessels,  and  the  last  stage  is  suppuration." 
(Wilks.) 

In  feeble  patients  who  have  no  resisting  power  against  disease,  it  is  possible  that  even 
these  pathological  conditions  may  not  be  found ;  life  being,  as  it  were,  suddenly  destroyed 
in  the  first  onset  of  the  blood-poisoning.  Under  these  circumstances  no  definite  post- 
mortem appearances  would  be  seen,  beyond,  perhaps,  a  general  softening  of  the  viscera, 
or  some  purpuric  condition. 

Duration  of  the  disease There  seems  reason  to  believe  that  a  patient  may  die  in  two 

or  three  days  after  the  first  appearance  of  the  symptoms,  and,  as  a  rule,  bad  cases  ter- 
minate during  the  second  week.  Others  go  on  for  six  or  seven  weeks.  The  longer  a 
patient  lives  the  greater  the  hopes  of  a  successful  issue. 
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Prognosis. — In  every  cnse  of  blood-poigoiiing  great  cause  for  nnxiety  exisrs,  it  being 
impo^ible  to  foretell  its  course  or  it«  end.     In  one  case,  a  small  Jose  of  the  poison  will 

avr  fatal,  while  in  anotlier  a  full  dose  will  be  thrown  uff.  The  viohaice  of  the  attack 
1  iioi  depend  upon  the  severity  or  size  of  the  wound :  for  a  triHing  wound  is  ut  limes 
owed  by  urgent  symptoms,  while  a  severe  local  injury  may  be  followed  by  but  few,  if 
any»  complications.  Indeed,  some  of  the  scTerest  cases  of  blood-poiaoning  are  found  in 
those  in  whom  there  is  no  wound. 

A  robust  person,  doubtless,  has  a  better  chance  of  recovery  than  a  feeble,  and  an 

Btrmious  one  than  a  drunkard.  Where  diseased  viscera  exi!4t,  particularly  diseased 
neys,  the  pj"oapects  of  recovery  are  .*mall  indeed,  the  (^apabililieii  of  a  patient  to  resist 
any  diseiised  action  under  these  circumstances  being  slight  in  the  extreme.  A  single 
attack  of  traumatic  fever  may  pass  off  without  trouble,  but  a  relapse  or  a  second  attack 
Jilwny*  indicatesi  serious  mischief,  lligors  rarely  occur  without  suggesting  the  presence 
of  some  8econdi»ry  deposit  or  local  intiummation.  One  rigor  may  pass  off  and  leave  no 
trace  of  harm  behind,  but  a  succession  of  them  is  associated  too  fretjuently  with  the 
gravest  local  complications,  such  as  secon<lary  metastatic  abscesses.  These  abscesses  also 
when  they  occur  outside  any  of  the  three  great  cavities  of  the  body  are  less  dangerous 
than  when  they  occur  in  the  viscera.  Acute  pyfomia  is  always  accompanied  with  great 
dangt-r;  but  when  the  disease  is  chronic  there  is  always  more  hope. 

The  occurrence  of  pya?mia  in  different  classes  of  cases  is  well  shown  in  ti>e  following 
tables : — 

Analyfis  of  the  217  caset  of  Pytsmia, 
_0f  217  cases— 

68  or  31'3  per  oent.  wnre  after  compound  frnctures  ns  a  whole. 
24  or  11'    per  cent,  not  aiitputated. 
44  '•  20*2        ••         ftmput.*t<*d. 
26  "  12*         "  were  after  amputation  for  diBease. 

28  **  12'9       "  •*     after  other  opi^rations. 

21  "    9.6       '*  "     aftrr  injury  withimt  operation. 

CO  '*  27-6       "  "     after  disease  without  operation. 

12  •♦    5*6       "  "      idiopathic.     2*9  per  cent,  puerj^eral. 

Dugh  the  kindness  of  Dr.  Steele,  who  has  aided  me  in  this  statistical  investigation, 
mu  able  also  to  give  the  following  interesting  facts  respecting  pya-mia. 

•hit  of  790  CMe«  of  compoimd  fracture,  192  died,  or  24-  pt?r  cent. 

68  of  pyiBinia,  or  8"6  per  cent. 
Of  IM  caaea  treated  bj  amputation — 

8J>  di«<l,  or  47'7  per  cent. 
44  of  pyiemia,  or  23*9  per  oent. 
Of  606  treated  withoat  arapntation — 

103  diedj  or  17*  jwr  cent. 
24  of  pyapmia,  or  3'9  per  cent. 
Out  of  324  cases  of  aniput.atit»n  of  thigh,  hag,  arm,  ami  foroarm  for  diseaai' — 

128  died,  or  38S  per  cent. 
2t»  of  pynemia,  or  8*  per  oent. 
PyatmiA  is  tkos  M«<iin  to  he  thrt}ie  times  as  fatal  after  amputation  for  oompoand  fracture  .is  for 

diiM>a£e. 
Oat  of  28,4M  anrgieal  oasea  admitted  into  Quy'a  during  10  years,  there  were  1740  deaths,  or  5*9 
pvr  c.«nt. 
203  of  these  were  from  pyaemia,  or  11-6  per  cent,  of  the  fatal  oasMs  ;  about  one  in  nine 
of  the  deattis  iiribiiig  from  this  oauHe. 
Dtof  th«  frhole  nnxuber  of  cutsus  treated,  pyemia  was  fatnt  in  ono  case  out  of  about  ITiO,  not 
two-thirda  per  oent. 

Hut  in  pyamia  a  hogpitnl  disease  t  Does  it  arise  from  causes  that  are  generated  in  a 
hospital?  or  is  it  tnet  with  more  frequently  in  a  hospital  because  the  class  of  cases  in  which 
it  i>)  mrxit  prone  to  occur  are  there  treated?     Is  it  found  in  private  pniciice? 

As  an  answer  to  the  hist  question  it  is  only  necessary  for  me  to  refer  to  Mr.  Prescott 
IlcweU's  presidential  address  at  the  Clinical  Society  in  1874,  in  which  he  gave  the  par- 
ticulars of  twenly-thn?e  examples  of  pyaamia  occurring  in  private  practice,  and  in  six  only 
after  operations,  four  being  vt^ry  trivial  wperationa. 

Sixteen  of  these  were  in  town  and  seven  in  the  country,  and  all  were  placed  under  roost 
fsvonible  cireumstattces. 

We  know,  moreover,  that  some  of  the  worst  cases  of  pya^imia  that  are  seen  in  the  London 
hospitals — and  I  can  answer  for  Guy's — are  admitted  with  the  affection. 

I'ndcr  thes<'  circumstunces  it  may  confidently  be  asserted,  that  %vhat  is  known  as  pya'mia 
lA  mit  pi'culiarly  a  liospital  ilisease,  and  that  it  probably  occurs  after  surgical  injuries  and 
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operations  as  frequently  m  privute  a*  in  lioapitnl  pmctice.     It  is  true  that  pyaemia  oft 
takes  ili*  origin  in  liospitals,  but  oqually  triif  is  ii  lliat  it  does  !<o  because  the  ciuM  of 
in  wliich  llie  iiffuction  is  t\w  most  prone  to  occur  are  there  to  be  found. 

Blood-poisoning  may  occur  jinywhiTe,  in  hospitals  or  in  [trivate  houstis  ;  but  it  t8  unfai 
and  ynsoien title  to  attribute  it  without  reason  or  evidence  to  what  bas  haen  ao  wrongl 
described  n»  *'  Hospitali^^m." 

TuEATMENT All  Unlimited  supply  of  fresh  air,  simple  nutritious  food,  and,  wliere 

wound  or  suppuration  exists,  the  most  (borough  eleanfiness^  are  the  main  points  of  practi 
to  be  atten<led  to  in  the  treatment  of  every  case  of  trauinrttic  fever  or  pyieraia,     Compa 
with  these,  all  other  means  are  of  secondary  i m^ifirtance. 

As  the  disease  is  doe  to  a  blood  poison,  often  taken  into  the  body  from  without,  it  is  the 
surgeon's  duty  to  see  that  the  patient's  room  is  well  ventilated,  that  it  ia  neitlier  lo(»  hot 
nor  too  cold,  as  both  extremes  are  powerfid  depres>!anta  ;  that  the  air  circulating  tfirougb 
it  is  free,  fresb,  and  fnigrant ;  that  the  room  i^  frequently  iHjrilied  by  cleansing  and  disin- 
feelants,  large  dishes  of  any  disinfecting  Huid  and  cloths  saturated  with  the  same  bein| 
distributed  iibout ;  solid  iodine  exposed  in  a  plate  to  the  air  is  a  good  disinfectant,  an« 
more  persistent  than  some  others.  Care  must  be  taken  that  no  poisson  from  a  drain  or 
closet  reaches  the  rooai ;  and  that  all  excretions  are  disinfected  at  once,  indeed,  passed 
directly  into  vessels  containing  disinfecting  Huid,  such  as  Condy\s  carbolic  acid,  chloride 
of  lime,  or  chloralunt.  The  wound  should  be  kept  ekan^  and  care  should  be  taken  that 
all  dischnrges  are  allowed  a  free  esca^w.     Dressings,  when  employed  to  a  suppurating  or 


sloughing  wound,  should  be  saturated  witli  disinfecting  lotions,  and  changed  every  tb 

or  lour  hours.     When  possil>le,  foul  wounds  should  be  irrigale< 

containing;  a  disinfectant  beiuK  allowed  to  run  over  the  surJiace.     I  know  of  no  means  so 
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valuable  tVir  keeping  a  wouml   clean  us  this.     When  sloughing  of  the  part  is  pi*esent, 
charcoul  poullices  are  at  times  beneticial.     S[»onges  should  never  be  employed  where  ptp 
exists,  but  tow   or  cottotj-wool,  more  particularly   the  absorbing  cotlcm-woo!   known 
Brun's  ;  or  camers-b;itr  pencils  kept  in  a  lotion  ol  carbolic;  acid,  a*  suggested  by  Callender. 
Poultices,  when  employed,  mny  be  put  on  low  or  oakunij  both  of  which  materials,  through 
the  tar  they  contain,  being  disitdeelunts. 

In  simple,  uncomplicaied  traumalic  /every  when  iit  stops  within  the  ordinary  bounds 
and  neither  runs  on  nor  returns  in  its  severity,  no  speciiil  treatment  is  eddied  for.  Should 
restlessness  or  much  pain  exist,  a  sedative  dose  of  chloral,  r>[>i»mi^  or  morphia  may  Iwj 
given,  either  by  the  mouth,  rectum,  or  skin,  and  beyond  tin's  nothing  is  needed.  In  more 
confirmed  cases  of  suppurative  tever;  when  systeniie  infection  is  declared,  the  vitsil  ener- 
gies of  the  patient  nnist  be  maintained  or  slimulaled^  and  cveryibiug  that  tends  to  lower 
must  be  warded  off;  thus  the  udministnition  of  tonic  medicine  becomes  a  necessity,  th^H 
preparations  of  iron  being  the  best,  but  strychnine  and  tpiiniue  are  likewise  of  great  nsa^J 
Some  surgeons  employ  very  large  dttses  of  rjuinine,  and  speak  highly  of  it — iVoiu  ten  to 
twenty  grains  being  given  at  the  first  onset  of  pyaemia,  and  repeated  every  three  or  four 
hours — and  Dr.  Goodhart's  investigations  (*  Guy's  Hosp.  Hep,,'  1870)  seem  to  show  that 
quinine  in  full  doses  helps  defervesct!iiee.  Stimulants  must  be  ailminislered  with  caution* 
.irid  their  amount  reguhited  by  the  want^  of  (he  individual  case.  When  the  pntient1[ 
habits  have  been  free,  alcohol  in  some  of  its  forms  will  be  required,  even  in  large  ipmil 
tities;  whereas  to  an  abstemious  [lerson  a  very  moderate  dose  will  be  sutUcient,  a  larg 
one  doing  harm;  and  that  form  of  stimulant  is  ap[iarently  the  best  to  which  tlie  patiei 
has  been  accustomed. 

The  diet  should  be  as  nutritious  as   jwssible,  but  its  nature  must  depend   upon   th 
assimilative  powers  of  the  stomach.     Where  milk  agrees,  no  better  drink  c^n  be  given, 
either  alone  or  mixed  with  eggs  or  some  spirit  ;  cream  may  be  added  at  times,  or  tl: 
concentrated  Swiss  milk  ;  animal  broths  may  likewise  be  freely  used.     When   meat  ca 
be  digested  it  may  be  given,  although  sparingly.     When  a  patient  refuses  food,  Liebigl 
extract  of  meat,  or  Darby's  Ibiicl  meat  may  he  mixed  witli   the   beer  or  wine  without  hijk 
knowledge.     When  the  stomach  rejects  nourishment  it  must  be  given  by  the  rectum,  i 
enema  of  beef-tea  nnd  egg  being  administered  every  four  or  six  hours.     Ice  may  alwaj 
be  allowed  in  small  quantities,  as  it  gives  comfort.     When  the  nervous  system  is  tlisturli 
from  want  of  sleeji  fjr  otherwise,  opium   may  be  given,  small   doses  fre<pjently   repeat 
being  better  than  large.      Where  enemata  are  used,  laudanimi  may  be  mixed  with  tbem« 

Should  diarrluea  exist  it  must  not  be  checked  too  suddenly,  for  in  some  cjises  of  bk 
poisoning  it  appears  to  have  an  eliminative  tendency  ;  it  should  be  stopped  only  when 
telling  on  the  patient's  powers.     To  give  remedies,  however,  with  the  view  of  eliminating 
the  [ioison  by  the  bowel  is  a  rash  practice,  and  cannot  be  recommended.     The  sulphites 
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and  chlorides  in  any  of  their  forms  «lo  not  nppwir  lo  have  any  power  to  neutralize  the 

{>oiMQ  in  the  blo<jJ  ;  they  have  hwu,  howi-vtr,  highly  praised.  Tht;  alkaline  salts  liave 
likewise  boon  strongly  rerommended  '*  to  promote  the  chanj^ing  and  eliminating  of  the 
products  of  the  relrograiU?  m»*tftmorphosis  of  the  tissues"  (Savory).  Of  these  the  car- 
bonate of  ammonia  is  probably  the  beat,  either  given  alone  or  with  the  liquid  extract  of 
bark. 

When  secondary  abscesses  have  formed  in  the  cellular  tissue  and  between  the  niuaelea 
they  should  be  o|>ened  ;  but  great  caution  must  be  observed  in  dealing  with  intlaraed  joints. 
When  the  pre^ience  ot  pure  pus  can  be  clearly  made  out,  it  should  be  evacuated  by  a  free 
incision  into  the  joint,  and  care  taken  that  it  does  not  re-accumulate  ;  when  possible  a 

iwnjifye  tube  shoidd  tje  introduced  into  the  cavity,  and  the  joint  daily  freely  washed  out 
a  strp:im  of  warm  water  colored  with  Condy's,  or  some  other  «lisinfcctinj!;  tiuid,  such 
i  carbolic  acid,  one  part  in  forty,  or  iodiw  water  rompo.ted  of  one  drachm  of  the  tincture 
'iodine  to  a  pint  of  water.     Soothing  applicjitions  shouhl  at  the  same  lime  be  employed, 
fjoppy  fomentations  bt^ing  probably  the  best. 

When  acute  blood-jMiisoning  has  set  in,  it  is  almost  needless  !o  say  that  amputation  of 
adiseaaed  limb  has  no  influence  in  chei'kinj^  the  disea-se,  nor  has  iht' application  of  caui^tics 
ot  cautericH  to  a  wound;  indeed,  no  loi-jil  treatment  is  known  by  which  the  formation  of 
wcondarj'  abscesses  can  be  prevented.  In  chronic  pyemia,  however,  amputation  is  often 
of  t-ssrntial  s<*rvice. 

HoTxr  far  blood-poisoning  can  be  prevented  is  another  question,  and  as  it  is 
an  important  one  may  hv  con.sidered  here. 

As  to  the  exciting  cause  of  the  disease  nothing  is  known.  It  attacks  the  healthy  as 
well  as  the  cachectic  ;  timse  surrounded  by  perfect  hygienic  influences,  :k«  well  as  those 
subjected  to  the  most  unfavomble,  and  it  ii?  found  in  private  as  well  jls  in  public  practice. 
It  is  true  that  the  cachectic,  and  those  who  .are  subjt^rted  to  close  and  nnhijiltlty  atmo- 
spheres, are  the  more  prone  to  its  attack,  and  that  overcrowding  in  snijiU  wards,  bad 
ventilation,  bad  dniinngr,  and  lind  feeding,  with  every  other  influence  that  has  a  depress- 
ing action  on  the  vital  j^jwers,  are  known  to  have  an  injurious  tendency.  It  b^-comcs  the 
•iirgeon'i  dnty,  thcrrrore,  to  \vard  off,  as  fstr  as  he  can<,  all  such  intlurrices.  In  cases  for 
operation,  when  time  is  allowt-d  for  preparation,  the  general  condition  of  the  patient 
should  l>e  investigated  ;  care  should  be  taken  that  the  excretory  glands  are  performing 
ibeir  functions,  and,  if  not,  they  should,  if  ptossible,  bo  at  once  corrected.  The  feeble 
muft  be  strengthened  by  tonics  and  good  nutritious  food,  and  tiie  supply  of  stimulants 
ihould  be  regulated  in  all.  The  inleniperate  man  should  be  brought  lo  see  the  necessity 
far  moderation ,  and  to  know  that  life  cannot  long  be  sustained  by  drink  alone  ;  he  must 
Iwim  also  that  8timulaf||ls  are  chiefly  of  value  in  assisting  digestion  and  the  a-ssimilation  ot 
nutritious  food.  The  urine  undtM*  all  circnmstances  should  be  examiiud  for  albumen  ;  for 
dthoagh  its  pr<»sence  would  not  deter  the  surgeon  frfim  [lerforming  an  operation  of  neces- 
lity,  to  *wve  life,  it  would  ntri'ct  his  prognosis,  and  would  most  certainly  inilnence  his 
decision  in  an  operation  of  PX|kedicncy.  All  pati«Mits  after  operation  should  be  kept  in 
abfoluto  re[K>ec,  the  wounds  kept  clean,  and  lightly  dn.^«;sed.  Evi-rything  that*  tends  lo 
cure  rapid  union  inut^t  be  considered  good,  and  ail  that  induces  or  keeps  up  suppumtion 

3,  blrxxj-poii^oning  fitnl  suppuration,  whether  with  or  without  a  wound,  having  a  close 
eonnection.  No  one  who  has  l>een  in  contact  with  any  infectious  «lisorder,  such  as  ery- 
sipelas or  scarlet  fever,  should  be  allowed  to  come  near  the  patient ;  for  thei*e  can  be  no 
doubt  that  there  is  some  subtle  connection  between  these  poisons  and  pyremia.  And, 
lantly,  every  ch«*ering  influence  should  be  brought  to  bear  on  the  mind  of  the  patient,  ns 
well  AS  on  hisfiurrountlings  ;  for  among  the  agents  predisposing  to  blood-|>oisoning,  mental 

iteties  nud  depressing  emotions  shoultl  doubtless  be  reckoned. 
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Tb^re  can  be  little  doubt  that  surgeons  of  former  times  included  under  the  above 
Wading  Dinny  eases  of  what  we  now  call  septicivmia,  pyaemia,  or  blood-poisoning ;  an<l 
«Ten  ttt  the  present  time  it  is  an  open  point  as  to  how  far  the  symptoms  which  denote 
bM^tic  (ii\^r  an*  due  to  the  absorption  of  some  foreign  element  into  Iho  blood. 

Ttiat  hectic  fever  is  never  i'ound  except  in  those  who  are  the  viciims  of  destructive 
uqpifiic  changes,  chietiy  of  a  suppurative  nature,  is  an  established  fact ;  and  it  is  in  such 
a\m  that  confirmed  blood-poisoning  generally  occurs.  The  physician  meets  with  this 
condition  in  pneumonia,  phthisis,  empyema,  abscess  in  the  liver,  kidneys,  or  ovary;  the 
•Qf^oo,  in  suppurative  diseases  of  joints  and  bones,  in  spinal  disease,  compound  fractures, 
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diffused  suppurations,  etc.  In  all  classes  of  cases  there  is  a  destructive  wasting  and  influ- 
ence at  work,  undcrniiniiig  the  patient's  powers  and  producing  geneml  emaciation.  The 
characteristic  symptoms  art-  ot  a  remittent  character,  and  usually  apjM-ar  at  least  once 
daily,  generally  towards  evening,  but  they  may  occur  more  frequently.  They  are  not 
unlike  those  of  ague. 

A  paroxysm  of  hectic  may  be  said  to  commence  with  fever,  of  more  or  less  intensity; 
the  skin  will  he  hot  and  dry,  the  pulse  rapid  and  feeble.  The  face,  tf>o,  will  be  flushed  in 
a  single  piitch.  and  the  pnlnisi  of  the  hands  and  the  soles  of  the  feet  hot  and  burning.  The 
tongue  during  ihe  paroxysm  may  be  dry.  and  great  thirst  prei^enl.  There  will,  however, 
be  no  brain  8ym[)toms,  no  clouding  of  the  inlelleot,  no  delirium.  The  fehrile  condition 
may  be  preceded  by  shivering  or  cliillines.s,  but  such  symjUoms  are  unUv*iial,  and  are  always 
followed  by  a  profuse  and  exhaustive  sweat.  Tlie  sweating  is  indeed  peculiar  to  the 
affection,  for  it  bears  no  proportion  to  the  febrile  symptom;*  that  preceded  it.  At  the  eom- 
mencement  of  the  dit<eajse  the  lebriiity  may  be  no  slight  ai«  hardly  lo  be  noticed,  and  yet 
the  patient  on  falling  to  sleep  and  awakening  will  he  bathed  in  [jerspiration.  "When  the 
disease  is  at  its  height  tlie  cold,  hot,  ami  j^weating  stages  may  be  eas*ily  seen  ;  but  when  it 
declines  the  febrile  8yni|jtoras  will  be  constant,  although  aggravated  towards  night,  while 
the  morning  '*  colliquative"  sweats  gntdually  become  more  profuse  as  life  ehba  away. 

In  the  early  stages  of  this  disease,  between  the  paroxysms,  there  may  be  no  fever.  The 
tongue^  dry  during  tlie  attack,  will  be  moist  and  clean,  but,  towards  tlie  close,  becomes 
morbidly  red,  smooth,  and  sore,  with  aphthous  ulceration.  The  appetite  and  digestive 
organs  are  rarely  much  affected  ;  indeed^  they  are  little  altered  till  the  genera!  powers  are 
failing  rapidly.  The  skin,  at  first  supple  and  moist  between  the  attacks,  becomes  a,s  the 
diseiise  progresses  harsh,  dry,  and  covered  with  branny  scales.  The  urine,  always  scanty 
and  high  colored,  is  more  so  towards  the  close  of  the  disease.  The  bowels  are  sometimes 
constipated,  but  more  frequently  loose.  Throughout  the  disease,  bowever^,  the  mentjil 
faculties  remain  unimpaired,  even  when  the  bodily  |M>vvers  are  reduced  to  a  minimum. 
During  the  whole  disease  sleep  is  usually  obtained  between  the  attacks.  Death  always 
ensues  from  exhaustion,  and  bed-sores  too  frequently  form,  adding  to  the  sufferings  of  the 
patient. 

Treatment — The  removal  of  the  cause  of  the  diseiise  is  the  tmly  means  by  which  a 
cure  can  be  effected.  As  the  affection  is  one  purely  of  exhaustion,  the  object  must  be  lo 
maintain  the  strength  of  the  patient  in  every  way  by  the  administration  of  abundance  of 
simple  nutritious  food,  with  stimulants  carefully  adjusted  to  the  sjHcial  wants  of  the  cnse. 
The  former  should  be  given  at  certain  short  intervals  in  rmall  quantities,  and  the  latter 
in  sufficient  quantities  lo  aid  digestion. 

Tonic  medicine  should  always  be  given,  quinine  probably  being  the  best,  as  this  dnig 
has,  doubtless^a  power  in  checking  fei>rile  action.,  in  keeping  down  the  temperature  of  the 
body^and  in  preventing  sweats.  It  should  be  given  in  a  full  dose,  live  grains  in  the  solid 
form,  before  the  paroxysm.  Iron  and  strychnine  are  also  vahiable  drugs,  and  the  extract 
of  l»elladonna  in  doses  of  half  a  grain  or  more  combined  with  the  tonic  is  of  great  value. 
Diarrhiea,  when  jiresent,  should  be  checked  by  astringL^its,  but  opium  should  be  sparingly 
em[>loyed,  except  to  relieve  pain.  [Atropia  given  hy|iodermically  will  check  at  times  t 
[jrofuse  sweating.] 

With  respect  to  the  removul  of  the  cause  of  the  disease  by  operation  when  such  is  pos- 
sible, there  can  be  no  difference  of  opinion  among  surgeons  ;  for  hectic  is  a  proof  that 
nature's  rej»arjitive  powers  have  been  fuund  wanting  in  their  etilbrts  to  cure  the  local  alfc 
tion^  <ind  under  these  circumstances  the  surgeon's  duty  doubtless  lies  in  operative  inter, 
ference.  If  the  disease  ciin  be  removed,  this  should  be  done,  and  delay  is  almost  criminal. 
Let  tlie  source  of  irritation*  or  weakness,  be  removed,  audit  is  wonderful  how  rapidly  the 
most  feeble  subject  may  rally  after  the  operation-  If  the  viscera  are  sound,  good  hopes 
of  a  recovery  may  be  entertained  under  ap|tai'ently  the  most  adverse  conditions  ;  but  i£ 
the  kidneys  are  diseased,  the  prospects  of  recovery  are  feeble. 

Jforow,  MJur's  Hoap.  Reports,'  1871.— in/il«,  'Rny's  Hosp.  Reports' for  18fil  and  1870. — />«?, 
*'0u  Plih'bitis,"  •Practical  Pathology.' — l^get  and  Savnrt/,  'St.  Bart.  Reports,'  vols.  i.  and  ii. 
ISGfMJ. —  VinJiote,  'CflhiLir  Pathology." — Pirk^  *8t.  George's  Hosp.  Rejiorts,'  vol.  iii, — IJillroth, 
Dr.  Tli.,  'Archiv  flir  Klin.  Cliirurifi**'  (Lang«.>nbeclc's),  B.  ii.  vi.  viii.  ix. — Bristrnvct  *  Tniua.  Path. 
Soc.  bond.'  vol.  xiii. — Il<'vn<*ldB's  '  Svstetu  of  Medicine.' — Roger,  'Sydenham  S«o.  Year*IJ<Jok,'  I8i 
p.  l'x2.—f\o/,  0.  nV/.rr/'BrrL  Klin'.  Wocht-nschr.,'  18t>4.  '  Yr-ar-BoMk,'  18ti4,  p.  227.— ^'i^.* 
'  Urit.  Hud  F«ii'.  Mud.-(^liir.  Rev.,  Jan.  18G*>. — Catfender,  Uotmos's  '  Sjst,  of  Burg.,'  2d  edit,,  vnt.  i, 
Stuii/lof,  'On  Pysemift/  184i).— Jrn-rf/,  *  Mt>d,-Cliir.  Trans.,'  vol.  'xx,—Brnufvy>o(l,  'On  Pytptnia,.^^ 
186.^. — Gnf*iHijft,  ''On  Louksemia  and  Pyffimitt,"  Discussion  at  Clin.  Sou.,  1874. — [Grtws,  Chaptprf 
"  Oil  IiiHAmuiatiou"  in  'System  of  Surgery.' — T.B.  Grnm^  *  Introduction  to  Pathology  and  Morbid 
Anatotuy,'] 
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CHAPTER  II. 

ON  ANIMAL  POISONS. 


POISONED  W0UHD8. 

Under  this  hcnding.  Dissection  wounds,  wounds  from  the  sting  or  bite  of  healthy 
in$ect<i  unil  animals,  »nd  wounds  from  the  bite  of  diseased  anlniMb,  or  inoculation  from 
ihi'ir  blotxl,  will  he  cnnsifiercMi. 

Dissection  Wounds — They  «re  of  freciuent  occurrence,  althou^rh  il  is*  exccptiorjal 
lu  Und  them  f<»!h>wod  by  any  seriously  ill  efiects.  In  common  with  uli  wounds,  tht-y  may 
be  attended  with  absorbent  Inflammation,  inflammation  of  the  ceHular  tissue,  suppuratitm, 
aeptieiemia,  or  pya'mia ;  and  ft'eblr"  or  eacliectic  subjects  are  mon-  liable  to  anyone  of 
these  oon&etiueneea  than  the  strong  and  steady. 

In  exceptional  instances,  however,  ditferent  results  follow,  and  two  forms  of  the  affection 

iy  be  recognized — the  mild  and  the  acute. 

"  The  pyn)ptom!4  in  the  ruild  form  partake,**  fmy»  Poland,  '*  more  or  less  of  the  ordinary 
character  of  non-speciHe  influnmitUion,  and  scarcely  present  any  noticeable  characteri.«*tic 
signs:  thui*,  the  local  appearances  consijit  in  ilie  puticture  assuming  a  defined  red  aspect, 
which  soon  become*?  pustular;  this  bursts,  and  ends  in  an  unhealthy  suppuration;  there 
is  surrountliijg  erythema  of  an  eriiitic  form,  and  infliinmiution  and  pain  extoridiag  along 
the  forearm  and  arm  to  the  axilla,  ending  in  the  enlaigement  and  suppuration  of  the 
glands.  The  constitutional  effects  consist  in  febrile  disturbance,  loss  of  apjietite,  diarrlara, 
fetid  eructation*,  &c.  The  progjiosis  and  termination  are  favorahle ;  and  the  treat lucni 
re<piircd  is  to  be  based  ujwn  generfll  principles.  The  symptoms  of  the  acute  or  severe 
forms  are  lliose  of  a  truly  sjiecilic  disease  ;  the  local  signs  commence  by  the  appearance 
of  a  tunall  circuhir  or  oval  vesicle  over  the  seal  of  puncture,  which  soon  becomes  turbid, 
milky,  and  pustular,  and  not  unfrequently  luu^  a  defined  margin,  resembling  somewliat 
thai  of  small|K)x.  This  is  generally  unattended  with  pain  ;  but  the  patient  often  complains 
of  intense  pain  in  the  shoubler  and  al)out  the  axilla,  wluch  shoots  down  the  cliesi.  The 
glands  in  the  axilla  are  early  atfeeted,  and  seem  t(»  act  as  barriers  to  the  further  progress 
of  the  p^iison  ;  they  become  enlarged,  and  the  surrounding  cellular  tissue  is  implicated, 
with  serous  eflusion  ;  there  is  erythema  and  l>ufi"y  swelling;  these  extend  to  the  sub- 
jK'upulnr  an<l  pe<'toral  regions,  spreading  down  the  side  of  the  chest,  yiehling  to  pressure, 
and  imparting  a  |»e<uliar  s])ongy  feel.  There  is,  besides,  an  '.edematous  and  doughy  con- 
dition of  the  arm  and  forearm,  owing  to  serous  exudation  into  the  cellular  tissue,  which 
seldom,  if  ever,  passes  into  supjvuration.** 

••  The  constitutional  symptoms  are  at  first   those  of  strong  excitement;  but  these  are 
followed  by  those  of  extreme  depression  of  spirits  and    much  suffering.     Uigors, 
lifClie.  prostmtion  of  strength,  vomitings  &c.,  supervene  ;  and,  lastly,  all  the  symptoms 
of  low  typhoid  fever  rapidly  set  in." 

In  Bome  cases  the  absfjrbent  glands  are  not  involved,  and  death  may  occur  from  prostra- 
tion in  the  early  stage  of  the  disease  ;  in  others,  supfiuration  and  pyaemia  may  appear, 
while  in  u  third  extensive  and  diffused  sloughing  of  the  skin  nnvy  ensue — all  these  points 
^ng  mntertally  influenced  by  the  power  of  the  )>atient  to  throw  off  morbific  influences. 
-  The  furof/nosis  in  these  acute  casr-s  must  be  uni'avor.ible.  Tra\era  calculated  that  one 
in  fteven  recovers  ;  pnduihly  this  is  rather  in  excess  of  experience  ;  but  if  the  patient  docs 
u«t  sink  <luring  the  violence  of  the  attack,  hia  powers  will  be  tried  to  the  utmost  by  the 
protmctcd  suppuration. 

The  iiuwulatioii  from  a  recently  dead  body  is  more  serious  than  that  from  an  old  subject 
0^  the  disrtecting-room,  and  lije  fluids  from  a  patient  who  has  tlied  from  glanders,  perite- 
litia,  and  scarlet  or  puerpeml  fever,  are  far  more  dangerous  llian  atl  others.  There  is 
rcfoson,  indeed,  to  believe  that  the  contact  with  such  fluids  is  ca[»able  of  giving  rise  to  the 
di»*eaM  without  juiy  local  wound  or  abrasion. 

[In  Pbiladdlphia  where,  for  many  years,  subjects  for  dissection  have  almost  invariably 
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been  preserved  by  chloride  of  zinc,  there  have  been,  as  far  as  I  know,  no  cases  of  poisoned 
wounds  received  in  the  anatomical  rooms.  The  preservative  fluid  must  destroy  the  poison- 
ous  principle.  It  is  stated  that  persons  with  diseased  kidneys  are  more  liable  than  others 
to  suffer  seriously  after  receipt  of  wounds  and  inoculation  from  dead  bodies.] 

Treatment. — To  keep  the  patient  alive  and  to  treat  on  general  principles  any  local 
symptoms  as  they  arise  is  the  usual  method  now  pursued. 

A  student  when  he  pricks  his  linger  should  at  once  clean  and  suck  the  wound,  and  at 
the  same  time  arrest  the  circulation  of  blood  through  it  for  at  least  a  minute,  by  pressure 
applied  with  the  op)K)site  hand  on  its  cardiac  side.  The  part  may  then  be  closed  over,  a 
piece  of  gutta-percha  skin  made  adherent  with  chloroform  being  an  admirable  application. 
When  the  wound  is  free  and  the  poison  is  from  a  recent  puer|>eral  or  allied  case,  some 
caustic,  such  as  the  nitrate  of  silver,  chloride  of  zinc,  or  even  nitric  acid,  may  be  applied. 
The  first  two  are  probably  the  l>est.  When  any  inflammation  appears,  a  poultice  should 
be  applied,  and  the  hand  raised  above  the  shoulder,  and,  if  tliere  siiould  be  any  tension  of 
the  part,  it  is  to  be  at  once  relieved  by  an  incision. 

Aborbent  or  cellular  inflammation  should  l)e  treated  by  fomentations  [or  by  the  appli- 
cation of  mercurial  ointment].  Some  surgeons  have  faith  in  the  local  application  of  ni- 
trate of  silver,  iodine,  or  the  solution  of  the  perchloride  of  iron  as  a  means  for  arresting  its 
progress.  The  glands  when  enlarged  should  be  freely  bathed  with  hot  water,  and  hot 
fomentations  constantly  applied.  The  earliest  indications  of  suppuration  ought  to  be 
looked  for  in  order  that  pus  may  be  at  once  evacuated.  Slouglis  are  to  be  removed  by 
moderate  incisions.  Tonics  should  be  given  from  the  first,  iron  wlien  it  can  be  borne  with 
or  without  quinine  in  full  doses,  or  ammonia  and  bark  when  the  former  tonics  are  inap- 
plicable. Nutritious  food  ought  to  be  given  in  abundance,  milk  l)eing  the  best  drink ; 
stimulants,  too,  when  needed,  but  always  with  caution.  Country  air,  as  soon  as  it  can  be 
enjoyed,  is  the  great  aid  upon  wliich  reliance  may  be  placed  for  recovery. 


Anatomical  or  Pathological  Tubercle. 

This  is  a  chronic  skin  affection,  which  is  to  be  met  with  on  the  hands  of  those  con- 
stantly engiiged  in  making  post-mortem  examinations.     Dr.  Wilks,  when  describing  some 
models  of  the  aff(!Ction  that  are  to  be  seen  in  Guy*s  museum 
Fio.  11.  (Fig.  11),  called  it '' rerrucn  necrogenira"  (•  Guy's  Rep.,' 18G2). 

In  its  early  stage  it  is  not  unlike  epithelial  cancer.  **It  com- 
mences without  any  evident  breach  of  surface,  tlie  jjarts  affected 
being  not  those  liable  to  pustules,  as  the  back  of  the  hand  or 
wrist,  but  the  knuckles  and  joints  of  the  fingers.  If  the  disease 
should  begin  with  a  pustule,  the  pustule  bursts,  but  instead  of 
healing,  a  thickening  of  the  cuticle  takes  {>lace  around  it,  and 
as  from  time  to  time  a  little  fresh  suppuration  occurs,  so  the 
thickening  and  induration  increase.  Generally,  however,  these 
changes  go  on  slowly,  without  any  preliminary  vesication.  A 
warty  thickening  of  the  epithelium  takes  place,  which,  in  course 
of  time,  becomes  of  a  dark  color,  until  a  kind  of  ichthyotic  COD- 
dition  is  produced." 

The  disease  is  local,  and  unattended  by  cotistihitionnl  sym|^-  ^ 
toms.    The  repeated  application  of  the  strong  tinctttre  of  ioilinc, 
acid  nitrate  of  mercury,  or  nitric  acid,  will  effect  a  cure. 

Insect  stings  in  this  country  are  not  very  severe,  and, 
unless  inflicted  in  large  numbers,  are  ran4y  brought  under  tba 
notice  of  the  surgeon.     Slight  fever  and  eonstitulional  distuirb* 
ance  may  follow  them  in  some  children  who  are  suseeplible  I 
external  influences,  whilst  local  swelling,  he»t,  and  rediieas  i 
Should  a  wasp  or  bee  accidentally  be  taken  inti>  the  mtiulb 
fruit,  and  the  base  of  the  tongue,  pharynx,  or  larynx  stung,  serious  symplouis  may 
by  the  oedema  and  swelling  of  the  parts  impeding  respiration.     Whm  t\m  acdcf 
{)en8,  scarifications  should  be  employed  with  fomentations,  but  if  life  I* 
windpipe  must  be  opt-sned. 

When  the  tongue  or  other  accessible  part  is  affected,  the  sting  i^ 
possible,  with  a  pair  of  fine  forceps,  and  thus  much  {lain  is  saved, 
done,  a  drop  of  either  the  liquor  ammonia;,  sal  volatile,  or  oil  of  b 


Anatomical  tubercle. 
Model  Ouy'n  Mu«.  Ifl3"». 

very  marked  in  others. 


put  generally  give^g  relief.     The  parts  should  nUo  ha  protected  from  the  air  by  collodion, 
Bour,  chn1k«  or  strappiiiir. 

Th^  bile  of  the  scorpion,  tlie  lanintnlu,  and  other  tropiciil  ins«?c»a  is,  however,  more 
oublfsomt*.  «nd  is  oflen  followed  by  nervous  depressiiHU  vomiliri<r^  and  local  pain.  In 
julh  Anierii^n,  the  mosijuilo  bite  is  at  times  attended  with  severe  local  inflammation, 
ind  eometiute^  with  ulceration.  In  Africa  and  Asia,  the  scorpion,  which  is  from  a'yx  to 
rn  inches  lonjij,  is  so  venomous  as  to  eauso,  by  its  bile,  at  times,  loss  of  life.  Olive  oil  is 
usual  a|)|di<'ation  for  the  wound,  but  litjuor  ammontie  is  probably  Iw-lter.  IJnuidy  urid 
|Amroonia  sjjould  be  given  internally  when  great  depression  exists. 

The  bite  of  the  spider  is  very  similar  in  its  eflects  to  that  of  the  scorpion,  though  the 
Jwonderftd  !*fiiri«^-i  a>*  to  its  poisonous  qualities  are  now  regarded  iis  fabulotis. 

Serpent  bites  are  often  serious,  and  at  times  talal,  the  poison  being  aquee^ed  into 
Ihe  tie«ue  in  the  act  of  biting,  from  a  special  ap(vai*atus  situated  jtl  tlie  base  of  the  upjper 
^  ».  In  Knjrland,  the  n'pfr  ii>  the  oniy  poisonous  reptile,  and  although  some  local  and 
titutional  disturbance  may  tV»llow  its  bite,  a  fatal  result  nirely  ensues. 
b<?  rolnu  ill  ctjpelloy  ruttfcittaLe,  whipcord  gnule,,  and  phoorsa  snake  are  the  most 
f  reoornous. 

In  »K>me  ca*ies  the  {joison  seems  to  jtpend  its  effects  upon  the  nervous  system,  killing  by 
[convuUionj^  or  coma;  in  others,  its  local  eflects  are  the  more  important. 

Dr.  S-  Weir  Mitchell,  of  Philadelphia,  who  has  cai*efully  studied  the  effects  of  poison 
Iby  ihc*  ratllejinake,  states  that  the  l»ite  is  sometimes  followed  by  |)ain  of  a  pricking  or 
[burning  character,  which  gnidually  becomes  umxit  intense,  also  by  Jjleeding,  swelling,  and 
1  discoloHition  of  the  injured  [tart  and  tissues  around,  these  symptoms  depending  upon  the 
[c-tfusion  of  blood  into  the  cellular  tissue.  The  wounded  extremity  becomes  larger  nmX  the 
|i4dn  gre«ter,  the  skin  assuming  a  mottled  marbly  aspect.  As  secondary  effects,  inHstmma- 
jlion  and  disorganization  of  the  tissues  occur ;  the  inflammation  assumes  more  thechunicler 
[of  the  phlegmonous  erysipelas,  and  is  associated  with  glandular  enlargement  and  supjiu- 
I  fMtion,  followed  by  gangrene  as  a  common  conj^equence. 

Great  depression  of  the  nervous  system  and  general  prostration  are  the  moat  prominent 
I  constitutional  synjploms,  with  profuse  cold  sweats,  vomiting,  dyspntea,  and  diurrlia'a;  and 
I  jttundice  often  prticedes  death. 

When  the  dose  of  the  poison  is  large,  or  the  susceptibilities  of  the  patient  acute,  death 
[may  take  place  at  once  from  general  prostration  and  local  siagmition  of  blood  in  the 
f  wonndrnl  extremity.  In  the  case  of  a  keeper  of  the  London  Zoological  Gnrdens,  who 
[wa*»  bitten  in  the  nose  by  a  cob»'a,  death  took  place  in  little  more  tliau  an  hour  after  the 
linTliclion  of  the  wound,  and  half  ati  hour  unly  ba*l  elapsed  when  he  wji>  apparently  dying, 
being  uiu»ble  to  speak,  swallow,  or  <^up|M>ri  himself;  the  pupils  became  dilated^  the  face 
I  livid,  the  heart's  acliun  feeble,  and  be  wsis  scarcely  conscious. 

Mitcdiell  has  recorde<l  a  case  which  proved  fata!  in  rtve  and  a  half  hours.  Of  others 
IcMie  ditnl  comatose,  another  with  dyspnaa  and  dysphagia,  a  tliird  felt  sleepy  and  died 
|»ritbout  agony. 

On  the  other  hand,  patients  at  times  recover  suddenly,  even  when  the  g}Tnptoms  have 
[Wn  srvere,  as  if  the  p(»ison   had  suddenly  lost  its  power.     More  couunonly,  however, 
tth   ensues,  and   when   recovery  follows,  it  is  only  after  severe  local  suppuralion  and 
isghing,  leaving  a  maimed  and  useless  limb. 

Af''-»  ''■  (Ml  Mitchell  found  ecchymoses  in  the  thoracic  and  abdominal  viscenu  the  k^m^ 

t»nr  1 ' io«l-cells,  this  exudation  being  purpuric  in  its  nature,  and  clearly  cauwul  hym 

A%\  ,,,    .1..   normal  coa^'uhiiing  jjowrr  in  the   blood;  this  altered  condition  of  the  inxnot 

Kki.vil  common  effect  of  finii^KMsuns,  and  in  some  cases  it  is  Aatd  \u  Iimi: 

ilioorsa  snake,  there  is  said  to  be  i 
pll  could  never  detect  the  leai^t , 
kioiiiil  examples  of  clironic   ijounain^ 
Inlvij.  where  there  hiw  been  turn  '*»" 
in  the  blood  U  wv^MMtc 
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the  blood,  although  tlie  poison  affects  the  blood  primarily,  and  the  nervous  centres  indi- 
rectly through  it.     (*  Indian  Annals  of  Med.  Science,'  1870.) 

Treatment  should  be  most  energetic,  otherwise  the  depressing  influence  of  the  poison 
will  soon  paralyze  all  action,  a  few  seconds  often  being  enough  for  the  absorption  of  the 
poison. 

Locally^  the  aim  should  be  to  arrest  the  absorption  of  the  poison  by  fastening  a  ligature 
firmly  on  the  cardiac  side  of  the  wound,  by  excising  the  wounded  part,  and  by  the  appli- 
cation of  nitric  acid,  carbolic  acid,  or  the  nitrate  of  silver. 

Fayrer  records,  that  the  natives  of  India  apply  a  ligature  not  only  just  above  the  bite, 
but  at  several  places  on  the  limb  at  intervals  of  some  inches;  they  then  place  a  red-hot 
coal  upon  the  wounded  part.  The  danger  and  difficulty  lie  in  not  applying  the  ligature 
quickly  enough.  The  ligature  must  also  be  tightened  to  the  utmost,  till  the  circulation 
is  entirely  arrested  and  the  part  is  livid  with  retained  blood.  The  punctures  should  then 
be  scarified  to  allow  the  blood  to  flow  freely,  and  the  caut«ry  or  caustics  afterwards  be 
applie<l. 

ConttitutionaUy^  the  best  treatment  lies  in  the  administration  of  ammonia  and  stimu- 
lants in  sufficient  quantities  to  maintain  the  action  of  the  nervous  and  circulatory  systems, 
and  thus  to  keep  the  patient  alive  whilst  the  poison  is  being  worked  off  or  becomes  ex- 
hausted; for  the  man  who  is  dying  from  snake  bite  is  perishing  from  rapid  exhaustion  of 
nerve  force.  Any  other  measure  that  can  rouse  and  stimulate  the  failing  nervous  energy 
may  also  be  employed.  [Alcohol,  ammonia,  and  digitalis  given  hypodermically  may  be 
of  value.] 

Fowler's  solution  in  full  doses  every  half  hour  for  four  hours  is  said  to  have  been  useful. 
Iodine  has  also  been  advocated,  and  olive  oil  internally  in  full  doses  has  been  highly 
praised.  In  countries  where  poisonous  snakes  abound,  different  roots  have  their  repu- 
tation, such  as  the  guaco,  sacrae  vitae  ancora,  radix  corineae,  decoction  of  Virginia 
snukeroot,  &c.  &c. ;  but  Fayrer,  after  repeated  experiments,  believes  them  to  be  utterly 
useless. 

ILilford  has  inferred  from  his  experiments  that  the  injection  of  twenty  to  thirty  drops 
of  a  solution  of  one  part  of  strong  liquor  ammoniae  to  three  parts  by  measure  of  water  into 
one  of  the  veins  of  the  wounded  limb,  accompanied  by  the  local  application  of  liquor  am- 
moniie  to  the  part,  is  a  specific;  but  Fayrer,  who  has  tried  the  practice,  has  failed  to  find 
the  success  looked  for.  Mitchell  advises  ligature  on  the  cardiac  side  of  the  wound ;  or 
excision,  amputiition,  or  destruction  by  cautery  or  escharotics  of  the  poisoned  part ;  and 
even  suction  of  the  wound  immediately  after  the  bite,  as  the  poison  has  no  influence  in  the 
stomach.  He  thinks  well  also  of  the  injection  into  the  wound  of  iodine  or  ammonia,  and 
says  the  natives  believe  the  local  application  of  olive  oil  to  be  the  best.  Together  with 
this  local  treatment,  the  patient  is  to  be  kept  up  by  hope,  the  action  of  the  heart  sustained 
by  stimulants  quite  irrespective  of  quantity,  and  the  geneml  powers  maintained  by  nutri- 
tious food.  By  these  means,  *'  if  the  person  be  not  thoroughly  |)oisoned,  we  may  help 
him  to  recover.  If  he  be  badly  bitten  by  one  of  the  more  deadly  snakes,  we  can  do  no 
more."     (Fayrer.) 

Bites  of  Diseased  Animals. 

Hydrophobia,  meaning  the  "dread  of  water;"  which  is  more  correctly  termed 
"rabies,"  is  a  disease  contracted  from  a  rabid  animal,  generally  from  its  bite  through  its 
saliva  or  mucus.     It  api)ear8  at  all  seasons  of  the  year,  and  is  always  fatal. 

It  is  more  common  in  temperate  regions  of  the  world  than  in  the  torrid  and  frigid  zones. 
It  is  unknown  in  Australia,  New  Zealand,  Greenland,  and  Kamschatka. 

Blaine  and  Youatt  affirm  that  in  animals,  rabies  is  entirely  due  to  a  traumatic  action, 
viz.,  the  bite  of  some  rabid  creature  inflicted  on  another  previously  free  from  the  disease. 
Fleming,  the  most  recent  authority,  tells  us,  however,  that  the  virus  of  rabies  may,  under 
certain  favomble  conditions,  be  generated  directly  without  the  intervention  of  any  infect- 
ing medium,  although  at  present  we  are  in  complete  ignorance  of  the  conditions  on  which 
its  spontaneous  production  depends.  All  animals  bitten  do  not  contract  the  disease,  as  is 
proved  by  Renatilt,  of  Alfort,  who  caused  dogs,  horses,  &c.,  to  be  bitten  several  times,  and 
even  inoculated  them,  when  out  of  99  cases,  ()7  contracted  the  malady,  and  32,  or  one- 
third,  escaped.  Fleming  calculates  that  30  or  40  per  cent,  of  people  who  are  bitten  by 
mad  animals  go  mad. 

In  the  dog  there  are  three  well-marked  stages  of  the  complaint.  The  first  is  the  melan- 
cholic, characterized  by  melancholy,  depression,  sullenness,  and  fidgetiness ;  the  second^ 
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the  /«//  '-Ht.s  by  excitement^  or  nibirl  fury;  and  the  lost,  the  parnfj/tic,  l>y  general  muscular 
dehility  and  actual  parti/ t/sis. 

**TUo  dojr/'  writes  TmUKHeaii,  *Hooks  ill  and  sullen  after  a  |>erioil  nf  ineiilmtion  of  very 
variable  |eoja;th;  he  is  com^tanfly  aijiJaled,  turning  round  ami  round  inside  his  kennel,  or 
ainy  aLtotit  if  he  ii»  at  larire.  His  eyes,  wlien  turned  on  hi^  master,  have  a  fstrange 
in  them,  ex|»re!«*ive  of  wnlnes*  as  well  as  of  distrust.  His  attitude  is  suspicious,  and 
indieute»  thu(  he  ia  not  well;  by  his  wandering  'he  seems  to  be  seeking'  for  a  remedy. 
He  is  not  lo  be  trusted;  if  he  olx-ys  at  all,  he  does  it  slowly;  but  if  you  chastise  him  he 
may,  in  spite  of  himself,  infliet  a  fatal  bite."  ''His  agjinlion  increasi's;  if  in  a  room,  he 
run*  about  looking  under  the  furniture,  tearing  the  curtains  and  carpets,  fnometimes  Hying 
at  th«  wnJbt  at  others  jumping  as  if  to  calch  flies;  ihe  next  moment  lie  !»l.ops,  stretches  hia 
neck,  and  se<*mg  to  listen  to  a  distant  noise.  He  probably  has  then  hallucinations  of  sight 
and  hejiring." 

*«  This  delirium,"  says  Youatt,  "  may  still  be  dispersed  by  the  magical  influence  of  his 
master's  voice  ;  all  these  dreadful  objects  may  vanish,  and  the  creature  creeps  to  his  master 
with  the  expre*4*ion  of  attachment  peculiar  to  him." 

'*  There  follows  then  an   interval  of  calm;  he  slowly  closes  bis  eyes,  hangs  down  his 

i  bea<l,  his  fore  lega  seem  to  give  wny  beneath  Jiim,  and  he  looks  on  the  point  of  dropping. 

I  Suddenly,  however,  he  gets  up  again  ;  fresh  plianlonis  rise  before  him  ;  he  loijks  around 

hitn  wilb  a  savage  expression,  and  rushes  ugainst   an   enemy   which   only  existed  in   his 

QtoM^ifiution,     By  this  time  the  aninial's  bitrk  is  hoarse  and  mtifHed  ;  loud  at  first,  it  grad- 

fails  in  force  and  intensily,  and   becomes  weaker  and  weaker.      In   some  ca,ses   the 

ler  of  barking  is  conjpletely  lost  ;  the  ilog  is  dumb,  and  his  tongue   hangs  out  through 

ids  hsfclf  o|K*n  jaws,  from  which   dribbles  a  frothy  Sidiva.      Sometimes    his  moulh    is  per- 

tfectly  dry,  and  he  cannot  swallow,  although  in   the  majfirity  of  cases  he  can  still  ejit  and 

jilrink.     When  he  cannot  drink,  he  will  lap  fluids  with  great  rapidity,  liut  on  looking 

'closely  it  will  be  seen  that  he  merely  biles  the  water.     He  can  still,  in  some  ca.ses,  swallow 

*olids,  and  he  may  then  swallow  anything  that  is  within  his  reach,  bits  of  woo<l,  pieces  of 

earth,  straw,  &c." 

"  Towards  the  close  of  the  second  Riage  of  rt\hh\  fury  tbe  dog  often  brenks  his  chain 

and  runs  uway  ;  he  wanders  about  tbe  fields,  being  seized  from  lime  lo  time  with  paroxysms 

of  fury,  and  then   he  stops,  from   fatigue,  as  it  were,  and  reinains  hours  in  ii  somiudent 

I  Blate.     He  generally  dies  in  a  ditch  or  retired  corner,  aj^parently  from  liunger,  thirst,  and 

!  fatigue.*' 

Veterinary'  surgeons  tlo  not  sjiy  that  he  dies  from  asphyxiiU  broughl  on  by  spasm  of  the 
pectoral  muscles  or  by  convulaicms.  The  disease  runs  its  course  in  from  five  to  eiglit 
days,  and  it  is  the  same  in  the  dog,  cat,  horse,  and  wolf,  from  any  of  which  fn.vn  n»ay 
become  inoculated. 

In  man  the  disease  may  show  itself  at  any  period  from  six  weeks  to  a  year  after 

Lthc  inttcolalion,  although   Fleming  ami  Ikmley  assert  that  the  incubatory  period  in  man 

['vsrieii  fnmi  one  to  two  months,  and  that  after  the  third  month  the  chances  of  immunity 

\$av  great.     Thamhayn  ('  Schmidt's  Jahrbuch.,'  18.'>1>),  in  an  analysis  of  22<>  cases  showed, 

I  that  ill  4'.)  tbe  sym[tton»*  appeared  within  a  month,  in  Vl8  during  the  sepond,  in  '2\i  during 

tbe  third,  and  in  2G  during  the  fourth  month  ;   IG  of  the  remaining  cjises  showing  tliem- 

*«Wes  within   twenty-six  nionlhs  ;  two  cases  only  maturing  at  a  period  of  four  and  five 

and  a  half  ^-ears  respectively,      llul   these  cases  are  alw.iys  doublfu!.  and  are  probably 

exAtnples  of  hysterical  or  Hcrrons  li yd m phobia.     Fleming,  however,  records  some  striking 

cauies  which  ^etm  to  show,  that  tin*  latent  disease  may  be  induced  or  brought  into  activity 

by  mentjil  agitation  (*  Rabies  and  Ilydropliobia,'  1872). 

The  <lise;ise  may  attack  the  infant  at  tli<'  hreast  or  the  aged,  the  mule  or  the  female, 

iund  during  the  incidnUivc  stage  no  disturbance  of  the  general   health  can  be  observed. 

[Van  Swirtrn  hrts  iM>inted  out  that  during  this  period  such  a  disease  as  variola  may  run  its 

oor""^.  liltl.uMt  any  modificjition,  two  |»oisons  tlnis  coexisting  in  the  same  frame. 

i\'  Mcubative  flitage  htw  passed,  the  ;¥/'5/  symptom  usually  displayed   is  that  of 

MM    victim  either  not  fiusjiecting  his  complaint,  or  carefully  avoiding  mentioning 

ISirrumsiance,     His  sleep  is  disturbed  ;  he  is  Hdgety,  sighs  deeply,  and  avoids  society; 

1  lrt»i  '  '    '  '  '  :  or  is  \iirry  irritable  and  ill-tem|M.Ted.     The  second  slnyt?  will  be 

flitfiicd  lion  of  all  these  sjniptoms,  but  there  will  be  in  addition   [wiin   in 

;iou  u!  llic  In  art  with  some  irregularity  of  the  pulse     Rigors  will  soon  appear,  m  hich, 

^Tr»u»ciiu,  **  are  true  convulsions  of  all  the  muscles  of  the  hody  ;"  and  kstly,  the 

eleriftttc  d^mplotii  of  dread  of  water,  not  as  lluid,  however,  but  m  connected  with 


70 


HYDROPHOBIA, 


the  diflif^ulty  of  tlrinking.  The  sijnjhi  of  water  is  freinit'iitly  siiJVrf  (ont  to  bring  on  j^hudderinff, 
yet  it  is  when  the  (iatit*nt  earrit^s  Wfiter  to  his  lijjs  that  he  is  seized  with  the  ty[»ieal  terror*. 
A  rabid  man  i»  jilwuvs  nitional  and  tries  to  drink,  hut  tlie  attempt  exeites  terror,  and  the 
expression  of  his  inability.  His  eyes  Iweome  fixed,  fi-nlnn'S  eontnicted,  and  his  eounte- 
nance  expressive  of  the  deepest  anxiety,  fiis  limbs  !*hnke,  and  the  whole  body  shivers. 
The  paroxysm  lasts  a  few  seconds,  tlten  suhsidos,  hut  only  to  l>e  renewed  on  the  slightest 
breath  of  air  loucEiiiig  liis  body,  for  htfpertesthesia  is  one  of  the  most  marked  symptoms 
of  tin'  uffet:tion. 

During  the  ealm,  imnsea  or  even  vomitin;];  mny  appear,  and  priapism  is  often  a  most 
dislressinoj  Byni|»tam.  Sudden  terror  of  an  unknown  kind  haunts  the  mind,  and  imaginary 
culling  of  tiends  often  exislg.  Dr*  Bergerons  reeords  a  e;ise  in  which  the  patient  heard 
the  ringing  of  bells,  and  saw  mice  run  about  over  his  bed. 

In  thfi  third  and  Ingt  xfttf/e  (he  longing  for  drink  heeomes  intense,  with  an  increasing 
inability  to  take  it  ;  the  voice  becomes  hoar<:e  and  the  month  full  of  a  frothy  fluid.  The 
patient  tries  to  get  rid  of  Ibis  by  spitting,  and  then  beeomen  frightened  at  its  reKnlif*.  In 
some  etkies  he  Icarin  that  by  contact  this  fluid  may  [»ro]tagate  the  disease,  Convuljive 
seizures  increase  in  freipiency  and  intensity,  the  spasm  of  the  respiratory  muscles  threat- 
ening iJie  ;  at  last  n  fatul  spasm  takes  [dace,  and  death  tiy  asphyxia  ensues.  ^J 

In  the  dog,  death  n-sults  from   [>ar,alysisi  in  man,  generally,  from  lujphyxia ;  in  exeepl^f 
tional  cases  it  is  due  to  exhaustion. 

This  painful  afiection  rarely  lasts  longer  than   tour  days,  though   it   luia  been  fatal  in 
sixteen  hours,  and  hjis  hvsted  as  long  as  two  or  three  weeks.     Tliamhayn  sliows  that  n<> 
out  of  202  csiM's  died  within   forty-two  hours,  7.3  in  forty-eight  hour8,  .'iH  between  tli 
second  and  third  days,  \\i  between  the  third  and  fourth  days,  7  in  five,  5  in  six,  and  4  " 
seven  days. 

The  seal  of  wound  or  cicatrix  rarely  shows  anything  usual.  In  three  or  four  ca»e5 
OMt  of  a  hundred  It  may  l>e  slightly  painful,  irritable*  or  inflamed,  or  the  seat  of  a  neo- 
rnlgic  pain,  the  pain  Ijeing  a  kind  of  **  aura,"  as  in  epilepsy  ;  in  some  inslani-es  it  in  very 
severe.  [An  elahorale  paper  hy  Arthur  W.  Foot,  entitled  **  Keports  on  Ilydrophobitt," 
will  be  found  in  Jhe  '  Dulilin  .Tournal  of  Medical  Science/  October*  IH71;I.] 

Diagnosis Taken  as  a  whole,  tltere  is  no  <lisease  like  hydropliol)ia.     In  a  certain 

sense  it  resemldes  tetanus,  yet  the  two,  in  their  general  features,  art;  nulike.  They  may, 
however,  occur  together,  and  so  good  an  observer  a,*  Dr.  J.  W.  Ogle  has  publish<Ml  a  cjiae 
of  combined  letanus  and  hydrophobia  in  the  *  British  and  Foreign  Mfdico-Chir.  l\eview,' 
iHf.H, 

What  Trousseau  has  called  nervous  hydivphobia,  true  dysf>hagin,  brought  on  by  a  dread 
of  rabies,  may,  however,  be  mistaken  lor  it;  ''but  the  sudden  invasion  of  this  complaint 
generally  coming  on  through  the  person  recalling  to  mind  or  bearing  the  rehition  of  a  cAse 
of  true  hydro[jhnhia,  and  the  duration  of  the  dysphagia  over  the  ]H>riod  of  four  days  are 
amply  sufficient  to  charaeterize  the  complaint,  and  to  eniible  the  pnictilioner  to  persuade 
the  patient  that  he  ia  suffering  from  mere  nervous  sym[)loms,  which  will  vanish  as  st)on  a» 
he  ceases  to  fear.  Resides,  in  nervous  hydropJiobia  there  is  ilyspliagia  onlvt  but  no  general 
convulsions,  the  8{)asm  aftecling  the  pharynx  alone,  while  the  breathing  goes  on  with 
regularity."  ^^m 

In  the  very  early  period  of  the  disease,  during  its  incubation,  Drs.  Marocbetti,  Magist«^^ 
Xanthos,  and  others,  have  called  attention  to  the  presence  of  pustules  or  vesicles  near  the 
fncnum  of  tlie  tfuigiie,  known  in  Greece  as  li/ssi.  and  they  tisaert,  thai  if  these  /»/*«/  are 
cauterized,  all  manirestations  of  disease  can  be  prevented.  Should  ihciie  ohservatirms  be 
conhrnied,  ii  valuable  means  of  diagnosis  ns  well  as  of  treatment  in  the  very  earliest  stage 
of  ihe  disease  will  have  been  fouutl.  These  lyssi  are  said  to  show  themselves  at  an  earlier 
jieriod  in  [•roporliott  to  the  amount  of  p<iison  deposited  in  the  wmnid.  .Marocbetti  made 
early  incisions  through  the  vesicle,  and  then  cauterized  the  surface  with  a  red-hot  iron, 
with,  he  states,  invsiriahle  sureesss. 

Pathology. — There  are  no  pathological  lesions  peculiar  lo  hydrophobia — at  least, 
none  such  have  tis  yet  been  <lescril>ed.  Mr.  Durham,  in  a  cn^c,  thai  occurred  at  Guy's  in 
IHf).!,  carefully  examined  tlie  cord,  prepared  after  Dr.  L.  Clarke's  method,  an<i  found 
extreme  congestion  of  the  gray  matter  of  e  lie  cord,  and  numerous  minute  patches  olexirava- 
gjited  blood  in  ditferent  sections.  More  recently  Dr.  Jtenedikt,  of  Vienna,  has  made  out 
that  in  dug  **  the  pathological  process  in  this  disease  consists  in  acute  exudative  inflam- 
mulion,  with  hyaloiil  degenenition.  which  doubtless  arises  from  the  exudative  intiltrfttion 
of  the  connective  tissue  of  the  bniiti.'*     ('  Wiener  Mediis.  Pres.se,'  June,  1874  ;  *  Lond. 
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M»*iL  Rt*c./  Sept.  30,  1K74.)  [It  l»a*  l)ecn  asserted  tlnit  microscopical  examination  has 
detnonstrateil  h  peculiar  fungus  in  flie  Siiliva  of  rabid  dogs.' 

Numerous  cast^  indigtinguislnable  from  hyilropliohia  have  occurred  when  no  history 
of  A  bite  could  be  obtained.  These  cases  and  other  faet*  develo|>c'd  by  autopsies  have 
giv<«n  rise  to  the  opinion,  hehl  by  some,  timt  hydrojjliobia  is  a  neurosis  due  to  perijdieral 
irritation,  and  doeg  not  depend  on  inoeubition.  An  Interesting  paper  on  this  view  of  tlie 
naturr  of  the  «lij,ea!iM?,  by  Dr.  Clia*.  K.  Mills,  may  be  found  in  the  '  Proceedings  of  the 
Philadelphia  County  Medical  Society,'  IHHO,^ 

TuF-ATMENT, — Iti  all  eascfii  of  bites  from  dogs  or  animals  in  whicli  the  faintest  suspicion 
of  rabies  exists,  free  eaiilerizjition  with  hninr  eaiistie  sluxdd  be  performed.  Youatt  states 
that  he  adopted  this  praetice  in  upwards  of  4(H)  cases,  and  four  tin»es  on  himsell",  with 
complete  succejts,  and  that  in  all  these  there  was  no  doubt  as  lo  the  dog  being  mad.  With 
such  a  result  lio  other  caustic  need  be  used  ;  when  this  is  not  at  hand,  any  acid,  caustic 
alkali,  or  cautery,  will  suffice.  [The  more  active  caustics,  such  as  chromic  and  nitric 
iicid,  would  certaiidy  seem  to  b«  more  worthy  of  reUance  than  the  niihl  agent  recom- 
mended by  Youatt.  No  surgeon  would  be  sjitislied  to  (k'pend  on  nitrate  of  silver,  if  he 
himself  were  bitten  by  a  rabid  aninniL]  Wiuin  the  escharotic  cannot  be  obtained  the 
part  may  be  excised,  a  ligature  being  fastened  beforehand  on  the  cardiac  side  of  the 
wound.     Some  surgeons  advise  amputation. 

Mental  stimulants,  in  the  way  of  inspiring  hope  and  removing  fear,  must  be  freely 
administered,  and  such  general  treatment  as  mny  be  needed.  No  drug  hsw  yet  been 
found  that  has  the  least  influence  on  the  dise^ise,  either  in  preventing  or  curing  it.  Dr. 
Maroehetti's  treatment  of  the  lyssi  is  the  only  one  that  can  claim  any  degree  of  success. 
How  far  the  constant  administration  of  ciiloroform  would  influence  the  disease  is  a  ques- 
tion that  has  yet  to  be  put  to  the  proof.  To  prevent  asphyxia  from  taking  place,  trache- 
otomy, as  suggestetl  by  Dr.  Marsliall  Hall,  is  a  justifiable  measure,  the  operation  being 
b«bMf«i  on  a  good  theory,  although  it  ha«i  never  been  [jertormed  on  the  human  subject.  Ily 
it  the  immediate  risk  of  death  from  asphyxia  would  be  rendered  impossible,  and  time 
given  for  remedies  to  act  or  for  t!ie  disetise  to  run  its  course.  It  seems  that  six  or  seven 
day«  is  the  utmost  period  for  the  disease  to  be  in  existence.  If  life  can  be  prolonged  thus 
far,  the  hope  of  a  good  n-sult  may  be  enterijuned.  vliiyihing  that  can  tend  to  [)revent 
death,  and  keep  the   paiieni  alive,  is  useful.     Tracheotomy  is  one  of  these  means,  and 

crrves  trial,  wine  and  fiKiil  being  valuable  adjuvants. 

[Dr,  Grasygnmla  has  used  the  lfiive»  of  xanthiuin  spinosum  internally  as  a  pniphylaetic; 

I  has,  it  is  slated,  saved  six  |>ersons  out  of  twelve  who  were  bitten  by  a  mad  dt)g.     The 

Daining  six  were  IreiUed  by  other  methods,  and  all  became  mad.*  Such  staienienis 
need  verifiration.] 

When  a  dog  is  known  to  be  mad,  it  ought  to  be  destroyed;  but  when  any  one  has  been 
Uftten  by  an  aninuil  in  which  there  is  no  evidence  of  madness,  it  shouh!  be  kept,  although 
apart  from  others,  and  guarded,  as  time  will  prove  the  Irulh  of  his  condition,  and  do  away 
wiiJi  the  morbid  fc^u*  of  **  rabies"  that  may  have  been  excited  by  the  injury. 

Glanders. 

Thin  is  a  specific  disease  given  to  man  by  inoculation  from  the  horse.  Dr.  Elliofson 
rt?cognij5ed  its  true  nature,  and  described  it  under  the  term   Ecpjinia.     It  shows  itself 

't»o  forms.  In  one  the  discfise  attiicks  t!»e  mucous  nHrnbr.>tne  of  the  iios^'  jtnd  the 
neighboring  ghinds,  and  tlien  is  leaned  "  tflnnders."  In  the  other  it  affects  the  lymphatics 
of  the  b«Mly  generally,  giving  rise  to  tumors  or  a  knotty  condition  of  the  subcutaneous 
glands,  culled  *'' forey  bmh^"  and  is  therefore  called  '■\forry" 

In  man,  thes**  two  forms  are  generally  found  together. 

There  is  sjud  to  be  a  stage  of  ineubation  varying  from  two  to  fifteen  days  from  the 
iniN'uJatiun,  after  which  febrile  symptoms  with  exeilement  appear,  followed  by  the  spe«;itjc 
«niptiox).  The  f»»ins  in  the  limbs  accompanying  the  febrile  condition  are  generally  asso- 
ciate.^ with  tenderness  wherever  glands  exist,  and,  on  examination,  some  etdargement  of 
tlicic  iflanib  will  he  found.  The  eni{)tion  is  very  characteristic,  being  made  up  of  a  crop 
of  V  ■  wlijeh  V>ecome  pustular,  and  are  very  hard,  resembling  those  of  variola  mon^ 
tlt:t  iig  else.     Th*^y  are  arranged  in  groups,  with  inflamed  bases,  the  face,  tu'ck,  and 

wuiuii  beings  a8  a  rule,  more  covered  th.an  the  extremities  j  when  close  together,  they 

[»  Ni.-r  Y(»rk  M.-dicnl  Record,  Angusl  25,  1877.] 

[«  K*5Viala  M6dicA  de  Chile.     Santiago,  1877,  p.  395.  J 
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become  confluent.  These  pustules,  with  their  indurated  bases,  then  soften  down,  leaving 
ulcerated  excavated  surfaces.  They  affect  the  mucous  lining  of  the  nose,  giving  rise  to 
the  discharge.  Yirchow  says  that  "  these  so-called  pustules  arc  really  due  to  the  presence 
of  a  tenacious  deposit  in  the  corium  of  the  skin,  which  has  much  resemblance  to  tubercle, 
and  microscopically  is  made  up  of  an  amorphous  granular  appearance  mixed  with  cell- 
elements,  cell-growths,  and  fat-globules."  ('  Handbuch.')  This  opinion  is  supported  by  the 
clinical  fact  that  tubercles  in  farcy  are  so  often  found  in  the  subcutaneous  tissue,  appearing 
as  hard  circumscribed  blind  boils,  or  swellings,  more  or  less  diffused.  These  soften  down, 
giving  rise  to  extensive  sloughing  of  the  skin  and  surrounding  parts,  and  are  rarely 
absorbed.  During  the  progress  of  the  disease,  soft  tumors,  not  unlike  pyiemic  cutaneous 
abscesses,  appear  about  the  body,  sometimes  attacking  deeper  parts.  In  the  more  advanced 
stages  of  the  disease,  these  tubercles  or  so-called  pustules  attack  the  larynx  and  whole 
respiratory  tract,  and  more  particularly  the  lungs,  giving  rise  to  Virchow*8  pneumonia  of 
glanders,  an  affection  consisting  of  a  aeries  of  tubercles  beneath  the  pleura  covering  the 
lungs,  surrounded  by  lobular  pneumonic  inflammation,  as  in  pyaemia.  These  tubercles 
are  said  to  have  been  found  in  the  testicles,  kidneys,  pancreas,  and  joints.  When  they 
attack  the  nose,  which  they  usually  do  at  an  early  period,  often  before  they  appear  in 
other  parts,  the  secretion  from  the  nose  is  at  first  catarrhal,  thin,  and  clear,  subsequently 
thick,  tenacious,  and  puriform,  often  mixed  with  blood,  but  in  many  cases  it  is  altogether 
absent  or  not  noticed  till  a  later  period  of  the  disease.  The  face  and  head  often  swell 
from  oedema,  presenting  a  puffy,  erysipelatous,  shining  surface;  the  conjunctiva  also 
secretes  a  thick  secretion,  gluing  the  eyelids.  The  tonsils  are  frequently  involved,  and 
often  suppurate.  As  the  disease  progresses  the  swellings  and  discharge  increase,  the 
inflammation  around  spreads  and  becomes  gangrenous,  bulla;  appear  on  the  skin,  the  con- 
stitutional symptoms  become  typhoid,  a  low  delirium  sets  in,  not  unlike  that  from  pyaemia, 
and  death  ensues  from  coma  and  exhaustion.  When  the  glands  and  absorI)ents  are 
involved,  as  in  the  farcy  form,  suppuration  and  sloughing  are  superadded  to  those 
already  laid  down. 

The  prognosis  of  glanders  is  most  unfavorable,  recovery  only  taking  place  in  the 
mildest  cases  of  poisoning.  The  disease  in  its  acutest  stage  may  prove  fatal  in  a  week  ; 
indeed,  it  has  run  its  course  in  three  days,  but  in  general  it  lasts  for  three  or  four  weeks, 
and  in  very  chronic  cases  life  has  been  prolonged  for  months.  In  chronic  "  farcy,"  where 
sloughing  glands  have  left  large  sores,  these  may  remain  open  for  a  long  time ;  occasion- 
ally such  chronic  cases  end  by  an  attack  of  acute  disease. 

The  post-mortem  appearances  have  been  well  described  in  two  recent  eases,  in  both  of 
which  there  was  the  absence  of  nasal  discharge.  One  was  Dickinson's  case,  and  the  other 
Poland's,  from  whose  paper,  in  *  Holmes's  Surg.,'  vol.  i.,  I  quote.  The  first-mentioned 
subject  died  on  the  twenty-first  day.  The  blood  was  found  fluid,  the  muscles  soft  and 
rotten-,  the  cervical  and  left  parotid  glands  suppurating,  the  lower  part  of  the  right  lung 
solid  with  gray  hepatization,  its  tissues  completely  broken  down  and  infiltrated  with  puru- 
lent fluid,  and  the  left  lung  studded  with  numerous  slate-colored  patches  of  the  size  of  hazel- 
nuts. 

The  second  patient  died  on  the  thirteenth  day.  Thei-e  was  no  affection  of  the  lym- 
phatic glands,  but  suppuration  had  taken  place  in  the  muscles  of  both  calves  of  the  legs, 
accompanied  by  local  abscesses  in  other  parts  of  the  body,  chiefly  in  the  muscles ;  the 
joints  were  free  from  suppuration ;  there  were  recent  patches  of  lymph  on  the  pleura,  and 
lobular  pneumonia  in  the  base  of  the  upper  lobe  of  the  right  lung,  which  was  in  a  state  of 
gray  hepatization  ;  the  lower  lobes  of  both  lungs  throughout  contained  smaller  hepatized 
masses ;  and  the  liver  was  free  from  disease. 

Billroth  lays  great  stress  on  the  presence  of  hemorrhagic  abscesses  in  the  muscles  as 
being  characteristic  of  the  pysemia  of  glanders. 

In  man,  the  poison  is  generally  communicated  through  the  nasal  discharge  from  the 
horse  and  the  discharge  from  farcy  swellings.  Where  the  inoculation  takes  place  from 
the  latter,  the  disease  in  man  is  more  of  the  character  of  farcy.  It  can  be  communicated 
from  man  to  man.  The  poison,  to  be  absorbed,  requires,  as  a  rule,  a  wound  or  delicate 
membrane,  yet  cases  are  on  record  where  the  disease  has  been  set  up  by  wiping  of  the  face 
with  unclean  hands  or  cloths. 

Youatt  states  that  the  disease  is  not  one-tenth  part  so  common  as  it  was,  and  "generally 
speaking,  it  is  only  found  as  a  frequent  and  prevalent  disease  where  neglect  and  filth  and 
want  of  ventilation  exist." 

Glanders,  writes  Dr.  G.  Milroy  ('Trans.  Epidem.  Soc.,'  vol.  i.),  is  "a  general  as 
well  as  a  propagable  disease ;  it  is  extremely  apt  in  some  seasons  to  develop  itself  in  foul, 
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unrentilated  stables."      Its  development  may,  however,  be  controlled  even  to  absolute 
prevention  by  the  observance  of  simple  sanitary  rules. 

Treatment. — To  keep  the  machinery  of  life  going,  and  to  treat  symptoms  upon  ordi- 
nary surgical  principles,  seems  to  be  the  beat  mode  of  practice,  for  there  is  no  drug  which 
lias  any  influence  upon  the  disease.  Abundance  of  fresh  air  should  be  provided,  with 
^ood  but  not  too  stimulating  food,  accompanied  by  tonics,  such  as  quinine  and  iron ;  pain 
sliould  be  soothed  by  sedatives.  When  the  nose  is  a  source  of  trouble,  it  should  be  kept 
<rlean  by  washing,  a  stream  of  water  passed  through  the  nostril,  followed  by  some  anti- 
septic lotion,  such  as  that  of  iodine,  carbolic  acid,  Condy's  fluid,  or  creasote  ;  nitrate  of 
s^ilver  solution,  tannic  acid,  and  others  more  stimulating,  being  at  times  valuable.  Where 
die  throat  is  affected,  it  should  be  sponged  with  some  nitro-muriatic  acid  lotion,  and  a 
gargle  of  chlorate  of  potash  used. 

Abscesses  and  softened  tubercles  should  be  opened  early  and  freely,  poultices  and 
f  <>inentations  being  applied  to  the  parts.  When  they  are  very  numerous,  this  practice  is, 
bowever,  diflicult  to  follow.     Perfect  cleanliness  should,  of  course,  be  observed. 

Glanders  in  the  horse,  as  Mr.  Youatt  tells  us,  in  his  book  on  that  animal,  is  chiefly 
t^  be  recognized  by  the  persistent  discharge  from  the  nostril  and  the  singular  hardness  of 
t,he  submaxillary  glands,  which  become  adherent  to  the  bone,  from  the  elusion  of  inflam- 
matory lymph  around  them.  These  glands  are  not  very  large  except  at  the  commence- 
nent  of  the  disease,  neither  are  they  hot  nor  tender. 

When  any  doubt  exists  as  to  the  nature  of  the  disease,  a  condemned  horse  or  ass  would 
lie  inoculated  with  the  nasal  secretion  of  the  suspected  animal,  and  if  the  disease  be  genu- 
ine it  will  be  reproduced  in  a  few  days. 

Squinia  mitis  is  a  local  pustular  disease  affecting  the  hands  and  body  of  those  who 
dress  the  heels  of  horses  affected  with  what  Jenner  has  described  an  the  "  grease*' — an 
inflammation  and  swelling  of  the  heels  of  the  horse,  attended  with  the  secretion  of  a  thin 
acrid  matter.  It  is  not  unlike  ecthyma  or  vaccinia,  but  more  angry ;  the  pustules  are 
about  the  size  of  a  sixpence ;  they  suppurate  on  the  third  day,  dry  up  about  the  tenth  or 
twelfth,  forming  scabs,  which  leave  cicatrices.  The  disease  runs  its  course,  and  is  to  be 
managed  by  rest  and  cleanliness. 

STPHILIS. 

Syphilis  is  a  constitutional  disease,  the  result  of  a  specific  animal  poison  introduced 
from  without.  Like  other  specific  animal  poisons,  it  is,  as  a  rule,  propagated  by  some 
heal  inoculation ;  but,  unlike  all  others,  it  has,  by  its  subtle  influence  through  the  parents, 
the  power  of  aflTecting  the  unborn  foetus  and  the  newly  born  child.  No  other  blood-poison 
appears  to  i)o>sess  this  power,  at  any  rate  to  the  same  degree,  and  it  is  well  to  bear  this 
important  |)oint  of  diflTerence  in  mind,  for,  in  all  other  respects  there  is  a  strong  analogy 
between  all. 

The  poison  once  introduced  into  the  system,  either  by  inheritance — inherited  syphilis 
— or  by  some  local  inoculation — acquired  syphilis — manifests  its  presence  in  its  own 
peculiar  way,  by  the  appearance  of  a  somewhat  irregular  although  characteristic  chain  of 
symptoms.  These  are  uncertain  in  the  period  of  their  manifestation  after  the  inoculation, 
in  the  onler  of  their  appearance,  and  in  their  form  and  effects,  yet  they  possess  their  own 
special  features.  They  are  local  and  general.  They  run  their  course,  yet  do  not  elimi- 
nate the  poison.  They  may  disappear  for  a  time  to  reapi)ear  in  some  other  form.  The 
poison  may  lie  dormant  for  years,  and  in  healthy  subjects  show  no  signs  of  its  presence 
till  some  weakening  influence  has  depressed  the  powers  of  its  victim,  and  given  rise  to  a 
local  affection  in  which  the  practised  eye  will  read  with  more  or  less  certainty  the  modi- 
fying influence  of  an  antecedent  syphilitic  affection.  The  poison  has  been  scotched  for  a 
time  only,  but  not  killed,  and  in  the  weakness  of  its  possessor  has  reasserted  its  power. 

No  other  animal  poison  appears  to  have  such  tenacity  of  existence.  All  others  produce 
their  si)eciflc  effects  in  a  definite  way  and  in  a  regular  series  of  symptoms,  and  are  either 
eliminated  or  destroy  life ;  having  made  their  mark  and  run  their  course,  they  cease  to 
act  and  are  innocuous ;  their  |)Ower  for  harm  being  exhausted.  The  poison  of  syphilis, 
however,  is  so  subtle  that  it  is  tolerably  certain  most  of  the  secretions  of  a  sy])hilitic  sub- 
ject are  capable  of  producing  the  same  disease  in  another  ;  clinical  experience  having  dis- 
proved Hunter's  opinion  that  syphilis  could  only  be  propagated  by  the  secretion  of  a 
primary  sore,  and  Ricord's  proposition,  that  "  a  chancre  at  tlie  period  of  progress  is  the 
only  source  of  the  syphilitic  virus."  Indeed,  it  may  fairly  be  asserted  that  a  healthy 
woman,  marrying  a  man  who  has  had  syphilis  but  in  whom  all  symptoms  have  long  dis- 
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appeared,  may  give  birth  prematurely  to  a  dead  foetus,  to  a  stillborn  child,  or  to  an  infant 
that  will,  either  at  its  birth  or  within  a  few  weeks  subsequently,  show  symptoms  of  syphilis, 
all  these  results  being  the  effects  of  syphilis  transferred  from  the  father.  When  both 
parents  are  similarly  diseased  the  evidence  is  still  stronger.  "  The  semen  of  a  diseased 
man  deposited  in  the  vagina  of  a  healthy  woman  will,  by  being  absorbed,  and  without  the 
intervention  of  pregnancy,  contaminate  that  woman  with  the  secondary  form  of  the  dis- 
ease, and  that  without  the  presence  of  a  chancre  or  any  o{)en  sore  either  on  the  man  or 
the  woman."   (Dr.  Porter,  *  Dublin  Journal  of  Med.  Science,*  1857.) 

A  healthy  woman,  marrying  a  man  who  has  had  syphilis,  but  who  has  lost  all  symp- 
toms of  it,  may  acquire  syphilis  through  a  blighted  ovum,  or  a  series  more  or  less  pro- 
longed of  stillborn  children,  the  placental  circulation  between  the  fa3tal  and  maternal 
blood  being  the  infecting  medium. 

A  healthy  woman,  giving  suck  to  a  child  the  subject  of  hereditary  syphilis,  may  acquire 
the  disease  through  some  fissure  of  the  nipple,  the  disease  locally  and  constitutionally 
manifesting  its  presence  with  all  the  intensity  of  a  primary  inoculation. 

Again,  the  secretion  of  any  true  syphilitic  sore,  chancre,  or  mucous  tubercle,  whether 
of  the  mouth,  nose,  anus,  vulva,  or  penis,  is  capable  of  transferring  the  disease ;  and  the 
syphilitic  poison  may  probably  be  simply  absorbed  by  the  vessels  of  a  part — phytiologiccd 
absorption — without  giving  rise  to  any  local  affection.  Hunter  believed  this,  and  Lane, 
Marston,  and  Lee  have  published  observations  that  tend  to  support  the  theory. 

*<  It  should  never  be  forgotten  that  it  is  the  virus  which  infects  the  system,  and  that 
the  sore  is  the  mere  local  lesion,  and  not  a  necessary  antecedent  to  infection.'*  (Com- 
mittee on  Syphilis,  p.  8.)  "  It  is  impossible  to  predicate  with  absolute  certainty  of  any 
given  sore  that  it  will  or  will  not  be  followed  by  constitutional  infection.** — J.  Lane. 

It  should  never  be  forgotten  that  the  poison  of  syphilis,  introduced  into  the  system,  in 
whatever  way,  whether  inherited  or  acquired  from  primary  sores  or  from  the  secretions 
of  a  syphilitic  subject,  is  the  same  and  manifests  its  presence  in  much  the  same  way. 

It  may  be  difficult  in  individual  cases  to  make  out  the  direct  source  of  the  contagion  ; 
but  if  we  recognize  the  fact  that  the  virus,  however  diluted  in  one  subject,  may,  when 
introduced  into  another,  behave  as  if  it  had  been  taken  from  a  spreading  primary  sore, 
the  explanation  of  most  clinical  facts  becomes  easy. 

Syphilis  is  an  animal  and  a  human  poison  ;  it  is  cafmbic  of  propagation  from  the  secre- 
tion of  any  syphilitic  to  a  virgin  subject  in  all  its  intensity,  by  any  form  of  inoculation ; 
it  may  likewise  be  inherited.  Nothing  is  known  of  its  nature,  although  its  effects  are 
sufficiently  familiar.  The  syphilitic  virus,  writes  Bumstead  (*  Venereal  Dis.,*  1870),  "is 
alone  capable  of  infecting  the  system  at  large  and  of  affording  protection  by  its  presence 
against  subsequent  attacks.  Unlike  the  poison  of  gonorrhoea  and  of  chancre,  it  is  not 
limited  to  purulent  matter,  but  exists  in  the  blood,  in  the  fluids  of  secondary  lesions,  in 
the  semen,  and  probably  in  other  secretions." 

How,  then,  it  may  be  asked,  is  syphilis  to  be  recognized?  Is  it  to  be  recognized  in  its 
primary  inoculation,  or  is  it  only  to  be  known  by  its  constitutional  symptoms? 

It  has  been  already  stated  that  most  authorities  are  agreed  upon  the  fact  that  there  is 
no  form  of  local  sore  or  chancre  that  can  be  said  with  certainty  to  be  the  result  of  the 
local  inoculation  of  syphilis.  In  the  cartilaginous  indurated  sore,  with  enlarged  indurated 
glands,  there  is  every  probability  of  syphilis  manifesting  its  presence  ;  and  in  the  multiple, 
suppurating,  non-indurated  chancre  there  is  every  probability  of  no  such  symptoms  appear- 
ing. But  in  the  first  form  such  symptoms  may  not,  and  in  the  second  they  may  appear. 
Consequently,  as  a  law,  this  distinction  becomes  of  little  value.  Indeed,  syphilis  as  a 
constitutional  disease  can  only  be  known  by  the  manifestations  of  its  symptoms,  and  not 
by  the  inoculation  ;  in  the  same  way  as  smallpox,  when  propagated  by  inoculation,  is  only 
to  be  recognized  by  the  eruption,  and  not  by  the  local  appearances  resulting  from  its 
inoculation. 

Acquired  syphilis. — Acquired  syphilis  is  always  contracted  through  inoculation 
from  a  chancre,  or  from  a  syphilitic  mucous  tubercle,  condyloma,  or  other  sore,  or  from 
the  secretions  of  a  syphilitic  subject ;  the  secretion  of  one  form  of  syphilitic  sore  from  one 
subject  being  capable  of  producing  a  chancre  of  another  form  in  another  subject. 

[A  most  remarkable  outbreak  of  syphilis,  due  to  a  "tattooer"  with  mucous  patches 
using  his  saliva  to  moisten  the  coloring  material,  has  been  investigated  by  Drs.  Maury 
and  Dulles.*] 

Mr.  John  Morgan,  of  Dublin,  by  experiments,  has  been  led  to  believe  that  **  the  dis- 
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i  sypliiHHc  female  produces  on  syphilittcs  ihe  sore  itlentical  with  that  produced 
from  ihe  soft  stm^  or  cluincTt:.*' 

Afler  inocuhition  a  airtain  time  usually  elapses  befort?  the  poison  maniH*st.s  its  prL-sfiice, 
whtclt  varies  from  six  to  fvvotvt*  weoks.  In  exceptional  cases,  the  f^ymptoins  of  syphilis 
may  appear  within  the  month,  or  fail  to  appear  for  four  or  more  month-s,  hut  every  week 
that  pasjies  after  the  thinl  month  without  their  manifestation  lessens  tin*  likeliho<Hl  of  their 
appeamuoe,  anU  when  fix  motitlj^i  have  elaps'ed  without  syphilitic  uyinptomti  showing 
lliemirlves  the  jtrobabilities  of  their  doing  so  are  very  slight. 

The  different  forms  of  syjihilitic  inoculation  will  be  considered  under  the  head  of 
clmncre,  etc. 

Dismissing,  therefore,  the  consideration  of  the  character  of  the  wjre  to  which  the  |>oison 
of  syphilis  usually  givea  rise,  with  the  simple  reminder  that  there  is  positively  no  specific 
»orv,  the  conatilutioual  symptoms  of  syphilij!  now  claim  attention  ;  and  the  variety  of 
forms  they  assume  5*  very  j*triking.  They  usually  show  themselves  ])rimarily  upon  the 
skin  in  the  form  of  an  eruption,  or  upon  the  mucims  membrane  of  the  nlinienlary  canal* 
ft#  indiculeil  by  i*ore  tongue  and  thrcMif,  while  some  amount  of  fever  and  constitutional 
disturbance  usunlly  precedes  their  a[>pearance,  this  "•syphilitic  fever'*  varying  according 
[the  nervous  fiu^ceptibililies  of  the  patient. 

the  skin  erujition  may  be  only  n  rose  nisb,  roseola^  giving  rise  to  a  mottling  of  the 

~f1cio.  or  li>  A  more  hi-sting  staining.     It  may  assume  the  papular  i'nrm^  lichen;  the  |»u«tuhir, 

edthyma;  the  vesicular,  rnpia;  the  tuliert'ular,  uleei-ntitig  or  non-idceniting,  or  the  ^caly, 

Irprrt^  or  pgonagis.     Bulhu  are  rare,  except  in   iiereditary  disease  ;   when  present  they 

iiidicjtte  II  cachectic  condition. 

The  mildest  form  of  roseola  may  last  but  a  few  days  and  disftpi>ear,  or  leave  u  dusky 
copjiery  stnin  behind  of  some  durability. 

llir  fiekett  will  soon  show  the  copper  lint,  and,  a«  it  flattens,  may  become  a  tubercle, 
and  thift  a  ^cale,  the  skin  after  the  desquamation  of  the  scale  showing  much  the  same  as 
the  nmcula  of  the  rose  eruption. 

When  the  eruption  is  tubercular  at  the  first,  the  eame  series  of  changes  will  l>e  seen  : 
the  raised,  imlumted,  or  spongy  tubercle,  as  it  withers,  usiuiUy  showing  a  scale  upon  its 
furface,  and  then  Hattening  down  to  a  macula. 

The  /rpra  and  ptoriasts  appear  as  inflamed  patches  more  or  less  extensive,  as  in  the 
non-Sf»eciti«*  forms,  the  epithelial  scales  varying  in  thickness  and  the  fissures  in  deplli. 
The  j>*ori«,sis  commonly  ap|ieflra  on  the  i«alms  of  the  hands  and  the  soles  of  the  feet. 

All  these  eruptions  have  a  copper-colored  tint,  more  particuiiirly  after  their  first  ap|)Piir- 
aaces  have  faded.  IJut  what  is  still  more  characteristic  is  the  tact  that  upon  the  same 
subject  several  forms  of  eru|>lion  are  often  found  together — the  macula,  papule,  pustule, 
tubercle,  and  scale,  passing  one  into  another. 

What  det4?rmrnes  the  form  of  the  eruption  at  its  first  appearance  is  not  known.  Why 
fiypbilis  in  one  man  should  manifest  its  presence  by  an  eruption  of  mere  maculte,  in  another 
hy  a  jxipular  or  scaly  eruption,  and  in  a  third  by  a  (jusiular,  tubercular,  or  ulcerative 
form  is  not  known.  The  theory  propounded  by  Cannichael,  that  each  sort  of  eruption 
huA  its  own  form  of  local  sore  or  inoeuhition,  was  ingenious,  but  not  supported  by  faels, 
and  ibe  gttnernWy  received  opinion  is  tliat  the  peculiarity  or  power  of  the  infected  patient 
li»5  more  lo  do  with  these  phenomena  than  the  nature  of  the  poison  itself.  The  [lUslular 
and  vesicular  eruptions  are  more  prone  to  appear  in  cachectic  subjects  than  in  the  robust, 
and  nn  nlcerntive  action  to  accompany,  or  rather  to  follow  their  appearance;  the  base  of 
the  pustule  or  of  tl»e  vesicle,  and  at  times  the  substance  of  the  tubercle,  breaking  down, 
and  rriving  rise  to  a  troublesome  and  spre^tding  uh-er, 

i.e  outgnff  skin  in  syphilitic  subjects  is  attacked  by  erujitions.  simpli'  and  ulcenitive, 
mitie  skiu  or  mncons  mt?m6rancs  are  etjually  involved.  "  Every  form  of  syphilitic 
otfwtion  of  the  iikin,*'  writes  Lee,  "  has  its  couuler[Hirt  in  the  mucous  membrane  ;  but 
apfiesiranceM  will  be  modified  by  the  compumtive  thinness  of  the  structure,  by  the 
nee  of  cuticle,  and  by  the  little  disi>oaition  these  parts  have  to  Uike  on  the  adhesive 
Rammution.**  The  mucous  tubercle  is  the  more  comnion  form,  anrl  is  found  In  organs 
of  generation,  tongue,  mouth,  lips,  nose,  palate,  throat,  rectum,  and  anus,  and  oeeasionally 
in  other  part*  uf  the  alimentary  canal.  It  is  known  also  in  the  hiryax.  At  limes  these 
tuHtTcleA  bn*ak  ilnwn  and  ulcenite,  giving  rise  to  irrcguhir  excavaletl  sores. 

Moi«i  inlwTcles  may  appear  in  syphilitic  subjects  at  any  part  of  the  body  where  two 
itkin  <«urfTire«  are  in  contact,  associated  with  moisture.  When  they  are  h)und  between 
tie  y  are  known  aa  rhnyadn^  and  when  about  the  orifice  of  a  mucous  passage  as 
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Syphilitic  sore  throat  may  uppear  as  a  mere  mucous  patch  upon  the  surface  of  the 
mucous  membrane,  or  at  times  as  an  ulceration  of  this  patch,  while  at  others  it  shows 
itself  as  a  distinct  affection,  the  throat  becoming  swollen  and  of  a  livid  color,  and  rapidly 
passing  into  ulceration.  These  ulcers  may  attack  the  soft  palat«,  pillars  of  the  fauces, 
tonsils,  or  pharynx,  and  present  every  kind  of  appearance,  shape,  and  character.  They 
may  be  serpiginous  like  the  trail  of  a  snake,  horseshoe-shaped  or  circular,  superficial  or 
excavated  with  sharp  edges,  inflamed,  sloughing,  or  indolent.  By  themselves  they  are 
not  typical  of  syphilis,  however  suspicious,  and  other  concomitant  symptoms  are  required 
to  dietermine  the  diagnosis. 

The  mucous  patch  is  the  most  characteristic.  No  ulceration  is  typical,  although  the 
sharply  cut  excavated  ulcer  is  the  most  unmistakable. 

In  hereditary  syphilis  this  form  of  excavated  ulcer  is  rare,  though  I  have  seen  the  per- 
forating ulcer  of  the  soft  palate  in  an  infected  infant  a  month  old. 

Syphilitic  disease  of  the  tongue  is  a  very  troublesome  affection,  and  manifests 
itself  in  a  variety  of  ways  ;  it  appears  more  commonly  in  the  form  of  aphthous  and  mucous 
patches,  ulcerating  or  otherwise,  and  not  unfrequently  the  whole  thickness  of  the  organ  is 
infiltrated  with  the  gummatous  syphilitic  material,  either  as  an  isolated  nodule  or  as  a 
general  infiltration.  When  this  nodule  has  softened  down  and  suppurated,  a  deep  exca- 
vated sore  or  fissure  may  be  left,  not  unlike  that  of  cancer,  and  when  this  sloughs  or  is  of 
a  chronic  nature,  the  diagnosis  becomes  still  more  obscure.  In  cancer,  however,  there  is 
probably  a  more  marked  local  induration  than  in  syphilis,  and  rarely  a  sharp  well-defined 
edge.     The  history  of  the  case  is,  too,  very  different. 

The  raucous  lining  of  the  mouth,  lips,  nose,  &c.,  is  also  equally  liable  to  syphilitic  dis- 
ease, either  in  the  siiape  of  aphthous  and  mucous  patches  or  of  ulcenition,  not  unlike  that 
found  on  the  throat  or  tongue  ;  indeed  the  disease  of  one  part  of  the  mucous  membrane  is 
the  same  as  that  of  all  others,  the  local  appearances  and  symptoms  being  modified  only  by 
the  peculiarities  of  the  part. 

In  ulceration  of  the  rectum  syphilis  bears  an  important  part,  and  as  a  cause  of  stricture 
is  not  rare.  When  present,  the  disease  usually  spreads  upwards  from  the  anus,  the  bowel 
being  in  some  cases  superficially,  in  others  deeply  fnfiltrated  and  ulcerated.  This  form  of 
disease  is  more  common  in  women  than  in  men  (vide  Chapter  XVI.). 

Syphilitic  disease  of  the  periosteum  shows  itself  in  the  form  of  nodes,  and 
rarely  as  a  single  node.  If  the  tibia  be  involved,  several  swellings  exist,  and  the  same 
occurs  in  other  bones,  particularly  the  cranium.  The  swelling  is  merely  an  effusion  of  the 
gummy  material  beneath  the  periosteum.  When  the  bones  are  attacked  the  disease  is 
mostly  chronic,  and  too  often  ends  in  death  of  the  part,  i.  e.„  in  necrosis. 

In  disease  of  the  (>eriosteum,  extreme  tenderness  and  pain  with  local  swelling  are  the 
chief  symptoms.  When  the  bones  are  implicated  the  pain  is  of  a  constant  aching  char- 
acter, and  this  is  always  aggravated  towards  nigiit,  but  there  is  neither  such  swelling,  nor 
so  much  tenderness,  as  in  the  periosteal  aflTection.  In  disease  of  the  bones  of  the  skull, 
the  dura  mater  and  brain  may  become  secondarily  affected. 

It  must  not  be  thought,  however,  that  syphilis  and  its  effects  are  confined  to  those  parts 
of  the  body  that  come  under  the  immediate  notice  of  the  surgeon.  It  is  hardly  probable 
that  both  ends  of  the  alimentary  canal  should  show  evidence  of  the  affection  without  some 
part  of  its  intermediate  twenty-five  feet  being  implicated,  or  without  some  of  the  compound 
glands  that  are  associated  with  it  being  involved.  The  pathologist  knows  this  to  be  the 
case,  and  recent  research  has  confirmed  Wilks*s  observation  (•  Guy's  Reports,'  18G3),  that 
"  the  extent  of  the  influence  of  syphilis  is  only  commensurate  with  the  tissues  of  the  body," 
and  that  *^  there  appears  to  be  scarcely  a  tissue  which  may  not  be  affected,  and  always  in 
one  particular  and  characteristic  manner."  The  internal  organs  may  be  affected  etiually 
with  the  external  ;  not  only  the  cranium,  but  the  brain  within  it,  or  the  nerves ;  not  only 
the  muscles  of  the  limbs  and  tongue,  but  the  heart ;  not  only  the  pharynx,  but  the  oeso- 
phagus ;  not  only  the  larynx,  but  the  trachea,  bronchi,  and  lungs,  also  the  liver,  spleen, 
and  other  viscem." 

"  The  peculiar  eflfect  of  syphilis  on  the  system,"  says  the  same  writer, 
"  shows  itself  in  a  disposition  to  the  effusion  of  a  low  form  of  lymph,  or  fibro-plastic  mate- 
rial, in  nearly  every  tissue  of  the  body,  occasionally  modified  in  character  to  a  slight 
extent  by  the  organ  in  which  it  occurs.  In  solid  organs  or  in  the  interior  of  the  tissues 
there  is  found  a  more  or  less  circumscribed  de()Osition  of  an  albumino-fibrous  material, 
whilst  on  the  surface  of  the  body  a  similar  material  may  constitute  merely  the  base  and 
border  of  an  ulcer."     In  the  testicle  this  is  well  seen  (Fig.  12). 

In  these  observations  the  whole  pathology  of  syphilis  is  included,  for  whether  syphilis 
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involve  tikin,  mucous  membrane,  connective  tis:»iie,  miit^clc-,  bone,  periosteum,  or  a  viscuji, 
ibe  same  exudation  exists  either  as  un  exudation  or  intluratiou,  or  as  an  exudation  break- 
ing up  with  ulcemtion. 

This  exudation  is  the  same  in  all  stages  of  syphilis,  in  all  tissues,  in  hereditary  as  well 
as  in  acquired  syphilis.  When  the  exudation  is  reabsorbed,  a  recovery  is  said  to  have 
taken  place;  when  it  breaks  down,  snp|>uration  ensues.  When  it 
attuck:4  the  external  tissues,  8econd>»ry  symptoms  are  said  to  exist ; 
when  the  internal  viscera  or  the  hoiie8  are  ulleeted,  the  sjinploms 
are  called  tertiary. 

In  eaehectic  and  feeble  subjects,  wliere  visceral  mischief  bos  a 
tendency  to  apfiear,  syphiUtic  di-^ease  of  the  organs'  may  t»ccur.  The 
bones,  if  affected,  are  liable  In  Iwcorae  necroried  :  the  larynx,  to  ulce- 
rate ;  and  tlM»  skin,  when  affected,  to  suppuraTe  as  well  as  ulcerate. 
In  fact,  syphilitic  di&euse  in  the  feeble  and  cachectic  is  as  liable  to 
be  a««<>ciated  with  disorganizing  changes  as  any  infiamnialory  or 
other  aflection.  The  longer  the  disea.s©  hits  existed,  the  greater 
also  IS  the  probability  that  tlie  viscera  and  the  tissues  of  the  boily 
generally  will  be  involved.  Hut  in  all  other  respects  the  effects  of 
syphilis  are  the  same.  The  virus,  as  it  affects  the  liody  in  all  i< 
different  ways,  is  the  same;  at  all  times  it  is  the  same;  the  so-calhil 
»rron<//fry  and  i^r^i'ary  8y[)hi  I  is  are  the  same,  for  these  terms  liav- 
no  definite  signification.  They  have,  1  believe,  tendetl  to  confuse 
tlw;  subject  rather  than  clear  it,  and  were  framed  when  the  palliology 
nf  the  disease  wits  but  little  known.  Syi)hilis  is  clinically  kiiovvti 
by  certain  constitutional  symptoms,  and  pathologically  by  certain 
0orbid  c»>ndilions.  It  may  manifest  its  ]iresence  in  ditfereni  «iuIj- 
Jecls  in  difT'erfftt  ways,  involving  now  onv  lissiu*,  tluMi  amoiher,  with 
no  apparent  law  regulating  its  action.  In  one  patient  a  tissue  may 
be  involved  very  early,  in  another  late;  but  the  node  on  a  bone,  the  nodule  of  lymph  on 
the  irris,  the  indurated  gummy  tumor  in  the  connective  tissue  or  in  a  muscle,  the  puck- 
ered OfMlule  of  fibrous  tissue  beneath  the  fieritoneal  covering  ^^\'  the  liver,  the  mass  of 
fibre  tisAue  poured  out  in  a  syphilitic  testicle  are  al!  alike.  The!*e  differ  only  in  their 
»ymptonis  and  e1!*ects  according  to  their  position,  yet  whether  they  occur  soon  or  late  after 
the  primary  inoculation,  is  a  mattt'r  of  no  clinical  importance. 

*•  While  syphilis  is  thus  unsparingly  generid  in  its  attacks  upon  organs,  yet  it  plays  over 
much  the  same  series  of  orgima  as  other  disjeases  ;  vulnerable  or  mucli-abused  organs, 
which  suffer  disproporlionat<dy  from  common  causes  of  disease,  suffer  also  in  iiiueh  the 
*ame  proportion  from  syphilis,  while  the  thyroid,  spleen,  capsules,  deep-seated  bone*;,  and, 

Jerd.  genemlly  those  parts  which  are  not  obnoxious  to  otlier  *  common'  diseases,  escape 
in  syphilis"  (Moxon.  *  Med.  Times,'  .Tune  24,  lt^71).  In  fact,  beyond  the  local  inoc- 
uUiticm,  syi)hilis  fixes  upon  or  ralln*r  attacks  an  organ  much  as  any  other  disease,  possess- 
ing no  special  predilection  tor  one  organ  or  tissue  in  jtreference  to  another;  the  8o-called 
«»coi>dttry  and  tertiary  attections  having  no  I'eal  difference,  save  only  in  the  surgeon's 
mind. 

TitKATMEXT There  is  no  remedy  in  the  pharmacopoeia  that  can  be  relied  upon  as  a 

sjircific  for  syphilis,  although  there  are  many  that  hnve  a  very  beneficial  influence  in  aiding 
tlir  disappenmnce  of  the  symptoms  ;  they  can,  however,  do  no  more.  It  is,  indeed,  a  ques- 
tion whether  the  disease  is  really  ever  cured,  whether  a  person  once  un<ler  the  influence 
of  syphilis  is  not  really  like  one  brought  under  the  infhience  of  vaccinia,  which  means, 
that  bis  \xu\y  has  been  so  atfl'cted  by  the  poison  as  to  be  intUieneed  by  it  for  life.  After 
5uccet"*ful  vaccination  a  second  inoculation  randy  takes  sis  il  does  in  a  virgin  subject,  and 
after  true  jiyphilis  a  second  attack  rarely  if  ever  ensues,  Porter's  law  being  rolt^rjilily  proved, 
"that  the  influence  of  syphilis  never  returns  upon  itself,  or  re-contaui»natcs  tlie  source 
from  which  it  had  lieen  derived"  {'Dublin  Quart,,'  1857).  Ricord,  Leiv,  and  others  have 
prortMl  that  the  soft  or  non-infecting  chiujcre  is  the  only  one  that  can  hi  inuculuted  with 
success  on  l)je  same  subject.  It  is  true  that  in  a  large  number  of  cases  syphilis  uppears 
to  b«!  cured,  that  the  symptoms  disappear  and  the  health  of  the  patient  is  re-established  ; 
yd  it  is  eounlly  true  that  in  such  cases,  after  the  lapse  of  years,  even  a  <pmrltr  of  a  century, 
when,  under  some  weakening  influence  by  which  the  powers  of  the  patient  are  reduced; 
by  some  lonil  disease,  such  as  on  ulcer,  the  existence  of  former  syphilis  is  again  recognised. 
So  long  *»  the  powers  of  the  subject  who  had  syphilis  remained  good,  no  evidence  existed 
of  lift  pnwcnce ;  but  when  these  failed,  the  poison  reasserted  its  claim  to  recognition.     It 
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must,  however,  be  HiHed  witVi  considerable  confidence  that  Nature^  unassisted  by  art,  seems 
in«i|»iblf  of  eliminalriig  tlie  disi^aats  or  of  HrrcstinfT  iis  progress. 

In  former  time;?  it  wiw  tliouglit  tliat  in  meivury  the  surgeon  jioi^sessed  a  specific  against 
the  disfasc,  and  wlien  all  elianores  wi*re  looked  upon  as  syjihilitic,  and  nifjrcur}'  was  ad* 
minijilt'red,  a  lar^e  j»ro[)ortion  of  supposed  cures  Mere  recorded,  iio  ccinstilutional  synifiloms 
fitliowing  llii'mstdven. 

In  mod*^rn  timeSf  however,  when  it  is  known  that  at  least  three  out  of  every  four  cases 
of  clinncres  of  the  penis  are  local  venereal  aftections  and  not  syphilitic,  the  8iip[>osed 
success  of  the  mercurial  plan  is  not  recognized  ;  althoiigli  in  S3'[)lii[is — thut  i.s  when  the 
coiistilutioiiid  evidence  of  the  disease  is  [iretieni — the  power  ol'  mercury  in  getting  rid  of 
the  tiyinptonis  is*  indisputable. 

Id  slTLMij;!;  and  healthy  subjectsJ,  therefore,  wljeii  syphilis  is  present  either  In  the  form  of 
skin  eru[tlion,  sore  throat,  or  other  alfeetion  of  «he  mucous  membrane  of  the  intestinal  or 
respiratory  tract,  mercury  is  beneficial.  The  best  mode  of  using  it  is  generally  supiH)sed 
to  be  by  inunction,  the  rubbing  in  of  mercurial  ointment,  about  the  size  of  a  nut,  into  the 
axilla  twice  a  day,  till  tin-  gums  are  touched,  and  after  then  only  once  a  day.  Dr.  B.  G. 
Bubington  n-cnmrnended  itsi  being  applied  in  adults  to  the  soles  of  the  feet,  the  ruhbing  in 
being  p<3rfi>rmeil  by  the  action  of  walkiirg.  The  internal  administration  in  bark  of  the 
bichloride  of  mercury  in  doses  of  j\  of  a  gniin  three  times  a  day,  i«  a  good  form  of 
adminifitratiofi,  as  is  also  lite  green  iodide  of  mercury  in  grain  doses  twice  a  day,  with 
Dovei-'s  pill.  Same  surgeons  stilt  use  the  blue  pill  with  opium.  During  the  last  tive  or 
six  yeurs  1  have  been  using  the  mercurial  suppository  twice  a  diiy,  and  have  been  greatly 
sHlisfied  with  its  action  ;  the  drug  acts  as  well  this  way  as  by  the  mouth,  and  in  no  way 
interferes  with  digestion  or  the  finicf  ions  of  the  abdominal  vtseem  ;  indeed,  I  am  <li»posed 
to  tliink  it  by  fur  the  best  mode  of'  iulmintstering  mercury.  1  know  of  no  objection  lo  its 
use.  Next  to  this  phin  the  culouiel  vupor  hath  is  the  best.  [The  *•  tonic  Irentmenl"  of 
syphilis,  recoruannuled  hy  Dr.  Keyes,  oi'  New  York,  eonsists  in  the  administration  of 
sauill  (hises  of  nn^rcury  for  not  less  tliau  two  years.  He  usually  [irefers  the  green  iodide, 
and  thinks  iha*  by  litis  methinl  syjdiilis  in  private  pnu'tice  is  cpiite  a  nuinuge^jble  disejuse.] 

The  most  eoiivenietit  culonvd  vapor  biith,  wrii*'s  Lee  ('Ilidmes's  Surgery,'  ed.  2d» 
vol.  i.),  is  otu;  wbich  was  nuule  at  my  request  l>y  xMr,  Blaise.  In  this  apparatus  the  lamp 
which  sublimes  the  calomel  btiils  the  water  at  the  same  time.  In  the  centre  of  the  lop, 
immedialely  over  ihe  wick  of  th<'  lamp,  is  a  small,  se]iarate  circular  tin  plate,  on  which 
tlie  calomel  is  placed  ;  around  this  is  a  circular  depression,  wliich  may  be  filled  one-third 
with  Itoiliug  water  ;  the  ai>panitu8  being  placed  on  the  ground  ami  the  lamp  lighted.  The 
patient  then  sits  over  it,  with  au  Americiin  cloth  cloak  or  macktiTlosh  fastened  round  his 
tieek.  He  tluis  becomes  suiTomided  with  calomel  vapor,  which  he  is  gt-nerally  directed 
to  inhale  for  two  or  three sepamte  minutes  during  each  bath.  In  doing  this  the  patient 
slioidd  not  put  his  head  under  the  cloak,  but  simjily  allow  some  of  the  vapor  to  esejipe 
from  t!>e  Mp[)er  part,  nn<I  breathe  it  mixdl  with  a  large  proportion  of  common  air.  At 
the  exfuration  of  a  quarter  of  an  hour  or  twenty  n>inutes  the  calomel  is  volatilized  and  the 
water  will  have  boiled  away — a  portion  of  the  calomel  being  ileposited  on  the  patient'* 
body.  The  patient  may  tlien  gradually  unfasten  his  dress  and  pui  on  his  night  dress,  but 
must  not  wipe  his  skin.  If  he  i>refers  it,  he  may  go  to  Ixed  witfi  the  eloak  and  wear  it. 
The  bath  ought  to  be  used  every  night,  and  five  or  ten  grains  evaporated, 

Brieheteau.  Lewin,  anc5  Sigmtind  have  em[doyed  the  hy()oderiiiic  injection  of  mercury 
with  some  success,  throwing  in  I."j  minims  of  a  solution  of  corrosive  subliraate,  4  gr&.  10 
the  ounce  of  water.     ('Brit.  Med.  dour.,'  1K(>IK) 

For  feeble  cachectic  subjects,  however,  mercury  is  5U  ada])ted,  and  for  such  the  iodide 
'  polassium  in  five-grain  doses,  graduaUy  raised  to  ten,  or  more,  will  do  all  that  is  needful. 
London  practice  it  is  generally  retpnred  (o  be  combinetl  with  some  tonic,  such  its  bark, 
!|uinine,  or  iodide  of  iron.  Tlie  combined  use  of  mercury  and  iodide  of  potassium  will 
occasionally  be  of  giTat  value. 

When  the  mucous  tracts  are  involved,  the  addition  of  some  alkali  sueh  in«  the  bicarbonate 
of  pDtJisb,  ill  trn-grain  doses,  to  the  iodide  is  advisable.  The  ad«iition  of  the  compound 
spirit  of  ammonia  to  the  bark  mixtine  is  also  nseful- 

When  the  symptoms  begin  to  yield  the  treatment  must  be  continued  ;  indeed,  the  effect 
of  the  drugs,  whatever  they  may  be,  should  be  kept  up  for  at  leaat  six  months  after  the 
d»Ra[»pearance  of  all  symptoms,  otherwise  a  relapse  will  eusue. 

Comparing  tiie  elTects  of  the  two  drugs  together,  it  may  be  asserted  that  the  mercurial 
plan  of  treatment  is  more  applicable  to  the  early  ihan  the  late  symptoms  of  syphilis;  that 
in  cases  of  rebipses,  or  of  «  remote  kind,  the  iodide  of  tKJtassiura  is  preferable,  although 
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under  both  circumstanoea  in  exceptional  casus,  one  pliin  of  treatment  will  ssiicceed  \vhei*e 
another  iuil*.  When  icwlide  of  potassium  cannot  Ue  tolerated,  iodide  of  sodium  may  be 
«ubstiliite<l.  [In  some  instances  of  the  diseaiMj  little  iM'netit  is  derived^  unless  the  ioilide 
of  potassium  or  so^iinm  is  given  in  large  doses.  Three  or  four  dmchms  a  day  may  be 
given,  not  only  with  impunity,  but  with  tiie  best  insult*.] 

During  the  cour>«e  of  syphilis  the  putieni  slinubl  live  well,  on  simple,  nutritiouB,  but 
oon^stimulnting  diut.  Wine  and  beer  gbould  be  given  in  moderate  proportions,  spirits 
never  allowfd,  and  smoking,  a.-*  a  rule,  f?hould  be  inli-rdlfted. 

When  mercury  is  being  ein[doyed  the  skin  should  he  kept  warm  and  the  feet  dry,  all 
sadden  chilU  being  bad.  When  ^uppuratitm  or  MlcLTulion  exists  in  any  form  of  syphilis, 
mercury  is  rarely  applicable,  iodide  of  polasi^iuui  combined  with  tonics  is  tlien  tlie  best 
drug,  with  or  without  opium.  Sarsjiparilhi  has  no  specitic  influence  in  syphilis;  it  is  a 
pleasfint  vehicle,  but  nothing  more.  Opium  combined  with  otluT  drugsn  is  at  times  of 
great  value  ;  with  mercury  it  is  invaluable  ;  it  may  be  given  in  sniitll  dos-ea  whenever  the 
nervous  system  has  been  overwrought  and  thei-e  in  great  irritability  of  pulse.  '"The 
eoothing  qualitiei*  of  this  admirable  medicine,"  wi-ites  Pearson,  •'  can  scarcely  be  estimated 
loo  highly."  In  spreading  ulcerations,  whether  due  to  local  or  to  constitutional  cuuijes, 
0|>ium  is  invaluable,  either  given  alone  or  combined  with  iodide  of  ]^K>tiissium.  In  such 
casi'B  mercury  h  rarely  beneficial, 

[It  in  an  interesting  fact  that  the  experiments  of  Keycs  show  that  during  the  admints> 
tration  of  guiuU  doses  of  mercury  there  is  an  increase  in  the  number  of  red  blood-cor- 
puseles,'] 

The  syphilitic  affections  of  the  mouth,  tonsils,  throat,  tongue,  &c.,  are 

expedited  m  their  disap|>e«inince  bj  the  local  application  of  nitrate  of  silver,  chlomie  of 
potash,  or  borax  lotion,  c»»nf*tilutional  treatment  being  wimuhaneously  employed. 

The  mucous  tubercles  of  the  genitals  and  other  jmrts  are  most  successfully  treated 
by  the  locjil  npplieatioa  o(  caloniel,  wliirli  should  be  dusted  over  the  diM'ased  surfaces 
through  A  mu.«jin  hag.  A  good  rub  with  nitrate  of  silver  at  tinier  expedites  (he  cure. 
The  parts  *ihould  be  kept  well  dry. 

Condylomata  are  not  8o  amenable  to  the  calomel  treatment  as  the  moist  tubercles  ; 
Uiey  may,  hoHcvcr,  be  succe.-i.sridly  treated  by  the  local  application  of  tiitrnte  of  silver  or 
sulphate  of  copper,  by  a  lotion  of  bichloride  of  mercury  gr.  ij  to  the  ounce  of  water,  or 
Oif  black  wa«i!i,     AVhen  the  growtbis  are  very  fleshy,  excision  is  the  best  practice. 

In  ulceration  of  the  throat  iodide  of  potassium,  in  doi^es  varying  frotn  six  to 
fifteen  grains  three  times  a  day,  is  of  great  value,  with  the  local  apjdication  of  the  nitrate 
of  silver  in  stick  or  sti-ong  solution  ;  a  gargle  of  alum,  chionite  of  [wta^ih,  or  borax,  a 
dnudtm  to  a  pint  ol"  water,  is  also  good. 

Id  laryngeal  disease  the  iodide  must  also  be  given  quite  a*  freely ;  and  when  ulce- 
n«t»on  has  commenced,  and  seems  to  bo  unatFected  by  general  treatment,  tracheotomy 
chiimis  wrious  consi<leration,  because  unless  the  larynx  can  be  kept  quiet,  repair  w  ill  not 
go  on,  and,  so  long  aa  ulcerative  disease  is  present,  a  sudden  spasm  of  the  glottis  may 
occur  an<l  render  imminent  the  death  of  the  patient.  The  operation  should,  however, 
only  bo  undertaken  when  the  disease  is  steadily  jirogressing  in  spite  of  treatment,  and  it  i^ 
clear  that  the  larynx  will  be  destroye<l  a-*  a  vo«yd  jis  well  as  a  respiratory  organ  unless 
Bomc  btepe  be  Uiken  to  stop  its  prt>gress.  Of  these  steps  there  are  none  e(|ual  to  tmche- 
otoniy,  for  all  surgeons  are  familiar  with  the  fact  that  even  under  the  most  extreme  con- 
dilioiifl  of  didcafiie  rejiair  goes  on  in  the  larj'nx  directly  the  tracheal  tube  has  been  intro- 
ductid,  and  physiological  rest  is  given  to  the  organ  {viife  paper  by  author,  ^Clin.  Soc. 
Trmw./  1868)! 

In  the  gummy  tumors  of  the  tongue,  muscles,  and  cellular  tis^sue,  large  doses  of  the 
iodide  «irith  tonics  are  as  benvticial  tis  they  are  in  the />ermif^Cfi/  jirtections  of  sy|djilis. 

There  is  reason,  however,  to  believe  that  in  the  visceral  as  well  as  in  other  diseases 
which  may  be  U»oked  ui>on  tis  the  sequela^  of  syiihilis,  or  as  the  result  of  the  caciiexia 
Csiwed  by  the  disease  luid  the  remedies  entployed  for  its  removal,  icxlide  of  [lOlassium  alone 
Ihm  HmU-  inllucnce.  Dr.  Wilks  has  shown  bow  the  hirilaceoua  and  waxy  diseases  of  organs 
•re  found  after  syphilis,  und  every  one  knows  how  little  amenable  to  treatment  these  atlec- 
tioa^  are;  Pr.  Dickinson  has,  howev(!r,  done  sometliing  to  prove  that  they  are  due  to  a 
want  of  alkalinity  in  the  blooil,  and  are  to  be  prevented  and,  in  a  manner,  cured  by  the 
medical  u»e  of  alkalies.     With  the  same  view  a  non-nitrogenous  diet  should  be  allowed. 

During  the   later  |)eriod  of  the  discjtse,  i*hen   the  gummous  depositions  take  place, 

[>  American  Joum.  of  Mt<d.  Sciences,  Janaary,  1876.] 
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whether  it  bt"  viacenU,  osseous,  glamluhtr,  or  otherwise,  iodide  of  potassium  in  full  doees 
is  of  great  vjiluc.     lii  the  setjnt-ht:,  in  waxy  or  lardaceous  di^iease^  it  is  of"  littU-  use,  Alka«-i 
lies  with  tonies  bein^if  then  ajumrently  the  be.st.     Upon  this  knowledge  it  in  probable  that 
the  late  Mr.  Aston  Key  bused  his  jidvocitcy  of  lime-water  and  the  infusion  of  stirsaparilla 
ill  the  syphilitic  cachexia. 

Hereditary  Syphilis. 

That  fypliilift  is  capable  of  bein^  propagated  by  hereditary  transmi&sion,  is  a  elinical 
fact  generaliy  rneofiiniizt-d,  constituting  the  iiiiiin  distinetiot*  between  fsyphihs  and  all  other 
anirnal  poisons.  To  what  an  extent  this  intiiienee  spreads  is  still  a  debatable  qnestion. 
Aoconling  to  pome  observers,  instt-ad  of  diminisliing,  tlit-  nidtus  of  its  action  apj>ears  to 
be  yearly  inert-asing.  [Gross  believes  that  the  diseases  called  scrofulous  are  the  remote 
erteets  of  inherited  syphilis.] 

Tliat  the  oliiW  of  n  parent  who  has  hfid  syphilis   »u/y,  not  must,  inherit  llie  disease* 
generally  acknowledged,  and,  when    both    parents  have  been  affected,  the   probabilities 
its  trail? mission  are,  doubtless,  increased;  but  data  are  still  wanting  to  <letermine  under 
what  circumslances  the  offspring  of  surh  jmrent  or  [)arents  is  likely  to  be  thus  all'ected, 
or  to  be  Itorn  healthy,  nnd  whether  maternal  or  patet'oal  influence  is  the  grnaier. 

Tliere  is,  liowever,  some  refisoii  to  believe  that  when  the  mother  is  at  fault  the  e^irly 
conceptions  are  more  likely  to  be  blightett,  and  the  later  come  to  niaturity  ;  whilst  wlien 
the  father  is  at  fault  the  lirsl  conceptions  show  few,  if  any,  signs  of  the  affection,  llie 
syni[iloms  becoming  more  marked  at  each  succeeding  one,  till  til  last  the  ovum  becomes 
blighted  and  the  wife  constitutionally  ufl'ected. 

Daily  experience  [mives,  however,  that  a  man  xvho  tia«  had  syphilis  and  IohI  all  t: 
of  it  under  Irealnient,  who  enjoys  good  hcaltli,  and  niarries  a  healthy  wife,  may  l»e  bl 
with  lieallliy  children,  in  whom  no  traces  of  syphilis  can  he  f'otind;  and  the  same  exf»e- 
rience  also  indicates  that  like  snbjeels,  marrying  in  a  less  vigorous  condition  of  health,  or 
lapsing  inio  it,  may  give  rise  to  diseased  offspring.  The  probabilities  of  the  child  being 
affected,  as  well  jjs  the  degree  of  the  jiffeclion,  turn  miieli  upon  the  jicriod  <if  time  which 
has  idapsed  between  the  disappe«rance  of  the  constittitional  synjptoms  in  the  parent  and 
Ihe  date  of  marriage. 

A  certain  namherof  children,  writes  Lnneereawx,  succumb  in  their  mother's  womb  to 
syphilis,  solely  because  they  are  alreaily  affected  with  ibe  disease.  At  other  limes  the 
cliildreii  cuine  iiUo  the  worhl  with  lesions  immisiakably  syphilitic ;  while  in  llie  great 
raajtirity  of  cases  the  child  who  inherits  syphilis  has  at  first  the  appearance  of  health,  and, 
some  weeks  after  birth,  presents  signs  which  betray  the  evil  transmittetl  to  it,  from  its 
parents,  it  l>eing  usually  from  the  Hrsl  to  (lie  tliird  months  of  extra-uterine  life  that 
pyphilis  manifests  itself  in  the  new-born  child.  Cdllerier,  however^  gives  a  year  ns  Ihe 
latest  time  for  the  disease  to  sliow  itseif, 

With  respe«'t  to  ihe  syin|itoms  ot'  hereditary  sypliilts,  it  may  be  well  to  assert  at  the 
beginning,  that,  with  the  exception  of  the  primary  inocnialion,  they  are  much  the  siime 
as  those  of  the  acquired  disejuse.  Atlcctions  of  the  skin  are  found  associated  wiili  those 
of  the  mucous  membranes,  bones,  or  viscera;  and  these  manifest  themselves  in  no  definite 
order. 

At  birth  the  child  may  bj  plump  and  fat,  and  for  some  days  appear  healthy  in  every 
respect.  After  the  lapse  of  a  few  days  *iome  difficulty  in  breathitng  will  probably  appear, 
w  tth  symptoms  of  cold  in  the  head,  these  so-called  "  snttjffffi'"  hiimg  always  su-^ijiciou*. 
At  this  time,  if  the  skin  lie  carefully  examined,  more  particularly  about  the  buttocks  and 
feet,  some  eruption  will  be  R'en.  This  may  be  simply  a  staining  of  tfie  skin,  or  a  more 
definite  jyaitular,  vesicular,  or  pustular  ntsli ;  it  may  be  sifsocialed  witii  some  affection  of 
the  internal  f«kin  or  mucous  mcmbrauej:,  mucous  paU-hes,  or  condylomata  showing  them- 
selves at  the  niiMs,  about  the  mouth  or  within  il,  around  the  nose,  or  other  parts.  The 
seat  of  tiie  eruption  is  greatly  determined  by  the  di*gree  of  cleanliness  observed,  tlo*  irri- 
tation of  dirt  and  moistnre  in  any  locality  in  syphilitic  children  being  followed  by  con- 
dylomata or  raucous  patches. 

The  orifices  of  the  nose,  mouth,  and  anus  are  at  times  fissured  in  a  very  marktHl 
manner,  and  occasionally  exhibit  manifestalions  of  the  disease  which  can  never  be  mis- 
taken, even  years  afterwards.  In  the  annexed  drawing  these  alterations  about  tjie  face 
are  most  typical  (Fig.  13). 

When  the  disease  id  allowed  to  run  its  course  the  child's  geneml  condition  suffers,  it 
becomes  emaciated  and  puny,  the  digestive  organs  become  deiiinged  and  refuse  to  asdim- 
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ilftt*  food,  however  good;  while  vomiting  and  diatrha'si  mr  oommon  const^quence^. 
Evidence  of  slarvation  soon  appears,  the  skin  becomes  Imajj^f^,  and  of  u  |M!<.Mjliar  dusky  hue; 
•when  not  covered  or  scarred  wilh  eruptions  it  may  have  a  jaundiced  appearance,  and  the 
child  will  probably  die  from  what  \&  called  laarasmua,  which  means  wasting  from 
starvation. 

When  the  disease  does  not  run  so  rapid  a  coui'se,  other  symptoms  show  themselves.  It 
inay  be  in  the  tkin,  bones,  eye,  ear,  or  viscera. 

In  the  si'in^  subcutaneous,  or  submucous  tissues,  the  disease  may  appear  in  the  form 
o\  *jttmtntj  iwefiinffg  or  tumors^  which  may  break  up  and  give  ri»ie  to  irrejrular  excavated 
cellul«>-nienibraMou8  abscesses.  In  the  bones  the  disetise  may  show  itself  as  nodes,  the 
haroerus  appearing  to  be  the  hone  most  comraoniy  ufl'ected,  though  I  have  seen  several 
instances  in  which  the  bones  of  the  skull  wen.'  IViglufully  involved. 

In  the  eye  ilie  symptoms  ai-e  well  known  :  interstitial  herntilis^  a  form  of  disease,  ac- 
cording lo  Hutebinson,  which  is  |>eculiar  to  hereditary  syphilis,  generally  ^liows  ilsclf  be- 
tween the  ages  of  eight  and  tifteen  years.  It  appears  as  a  diffused  haziness  of  the  centre 
of  the  cornea,  unatteuded  with  ulcei-alion  ;  this  haziness  begins  in  independent  patches, 
which  sulwetpiently  coalesce,  the  cornea,  at  a  later  ilate,  fiptiearing  like  grountl  glass.  The 
sttTection  is  attended  wilh  photophobic  pain  about  the  orbit  and  sclerotic  injection.  It 
g«;nrmlly  involves  both  eyes  seriatim.     Under  treatment 

may  he  arresited,  but  when  it  is  severe,  patches  Yuk  \X 

n.'main  which  interfere  with    vision,  an<l  at 
|{Rie»  cause  complete  blindness  (Fig.  13). 

irittM  i»a  hUo  another  complication,  though  a  rare  one,  as 
is  r  \  jin'l  alho  amuftrosis, 

J  is  not  unfrerjuenl,  the  hearing  failing  without 

any  extrtnal  disease,  such  as  otorrha-a.      In  most  CAses 
both  ears  an*  affeeted, 

IlyHrocephnlus  nnd  sypliilis  are  aK^o  allied.  Syphilitic 
dis<*-nse  of  the  testicles  is  also  to  be  met  with,  I  have  ^een 
several  cases  of  this  nature,  and  the  most  marked  wjis  in  a 
boy,  the  thinl  child  of  syphilitic  parents,  four  months  old, 
who  had  snutWcs  and  mucous  putclies  on  the  lips.  Each 
of  the  testicles  was  an  inch  nnd  a  half  long  and  ver}'  hard. 
The  diHcase  wa»  cured  by  men- u rial  treatment. 

here  is  reason  to  believe,  moreover,  that  in  hereilitary. 
ac(}uired  syphilis,  every  organ  of  llie  body,  in  dirt'er- 

t  castis,  may  Ih.»  found  diseased,  the  viscera  of  the  cranium,  thorax,  and  abdomen,  with 

r  glands  genenilly,  as  well  as  the  skin,  mucous  membrane,  muscles,  nerves,  and  hones. 

How  far  the  syphilitic  poison  follows  the  subjects  who  inherit  it  is  difficult  to  decide. 
It  is  no  uncommon  event  to  tind  a  child,  entir«.dy  tree  from  all  evidence  of  constitutional 
»yphili*,  bom  of  parents  who  had  previously  given  and  may  subsequently  give  birth  to 
stilllMjrn  or  diseased  (»tfspring.  A  licallhy  child  may  stand  alone  in  a  long  series  of  coti- 
cepttonfi^  as  a  living  proof  of  the  power  of  life  even  over  such  a  j.»oi8on  as  syphilis. 

I  have  also  before  me  the  notes  of  an  instance  of  twins  bora  of  syphilitic  parents  ;  one 
through  all  the.  series  of  complaints  common  to  hereditary  syphilis,  while  the  olher 
altogether,  that  is,  at  the  end  of  a  year  and  a  half  no  symptoms  had  appeared. 

the  tiole«  of  another  case  of  twins,  born  under  like  circumstances,  in  which  the 
^^^^^     d  in  one  at  the  end  of  a  month,  and  in  the  other  in  the  fourth  month. 

Saielr'flmpi  these  would  ap[)ear  to  show  that  the  maniiestaiion  or  non  manifestatickn 
of  ^i  1    '>ioms  of  hereditary  syphilis  depends  much  upon  the  personal  power  of  the  childl 

wli  -  it,  a  strong  chihl  throwing  off  or  elimi- 

nating  lt»e   [toison.  while    the  weak   tails    under  its  Fi«.  14. 

inrtuenee;  since  in  the  case  of  tlu?  twins  above-men- 
tioned \\ivur  can  be  no  question  as  to  the  similarity 
of  the  conditions  under  which  they  were  [daced. 
In  bervditary  syphilis  this  conclusion  is  founded 
njiriii  ,tr..i..j  evidence,  and  in  the  acquired  it  is  at 
len  Ic. 

A.u....^--.  the  evidences  of  hereditary  syphilis 
flitiihlitUtvd  by  Sir.  Hutchinson  there  are  often 
|inr«rnt  in  the  permanent  teeth  important  indica- 
lio«>«.  Ml  important,  indeed,  that,  when  present,  the  SyphUUic 
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existence  of  hereditary  sypliilia  may  with  some  confidence  hv  pronounced.  They,  how- 
ever, exist  only  in  exct'plionn!  ins(:inc4*s  of  lu'TOditary  sy|«liili>*.  ^'' Thf  centre  upper  in- 
cisors of  the  second  set  are  the  test  teeth  ,*"  tlivse  are  usually  s)iort  ami  iiurrow,  with  a 
broad  vertical  notch  in  the  edges,  and  their  corners  rounded  off  (Fig-  14);  horizon lal 
notches  having  nothing  to  do  with  synliiliii, 

**  Next  in  value  to  the  nialtbrmrktion  of  the  teeth,"  writes  Hutchinson,  »*are  the  state 
of  the  patient's  skin,  the  Ibnnation  of  hi«  nose,  and  the  contour  of'  his  forehea<l ;  the  skin 
is  almost  nhviiya  thick,  pnji^ty,  and  opaque.  It  !ils;o  ^hows  little  pits  and  ^cars,  the  relics 
of  a  former  eruption,  and  at  the  anglea  of  the  mouth  are  radiating  linear  i^cars,  running 
out  into  the  cheeks.  The  bridge  of  the  nose  is  almost  always  broader  than  U!*ua!  and 
low,  often  it  is  remarkably  sunk  and  expanded.  Tlie  forehead  is  usually  large  and  pro- 
tuberant in  the  regions  of  the  frontal  eniiuences  ;  often  there  is  a  well-rmuked  broad 
dr^])res«iion  a  little  above  the  eyebrows.  The  liair  is  u,*uaUy  dry  and  thin,  and  now  and 
then  the  nails  are  broken  and  splitting  into  layers.  Interstitial  keratitis  i.s  pathognomonic 
of  inherited  laint,  and  when  coincident  with  the  sypliililic  type  of  the  teeih,  the  diagnosis 
18  beyond  a  doubt.*' 

In  Fig.  I  :J,  every  point  in  this  description  is  illustrated  except  with  reference  to  the 
teeth,  which  were  unusually  good. 

Theatment To    help    the  disappearance  of   the  symptoni-s  of  hereditary'  syphilis. 

remedies  are  of  great  value,  and  in  an  infant  showing  evidericc  of  any  conBtittdional 
power,  the  prospecti*  of  a  recovery  are  very  good.  When  the  child  is  being  suckled, 
whether  the  mother  *how8  symptoms  or  not,  I  administer  my  remedies,  and  have  done  so 
for  many  years,  through  the  mother,  giving  her  from  six  to  ten,  or  sixteen  grains  of  io<lide 
of  potsissium  with  (luinine,  or  other  tonic  mixture,  three  times  a  day,  half  an  hour  before 
the  child  is  jmt  to  the  breast,  ami  1  have  been  much  impressed  with  the  excellent  results 
nf  the  [traetice. 

When  this  process  acts  slowly  I  give  the  child  in  addition  a  grain  of  gray  powder,  with 
three  or  four  grains  of  dried  i^oda,  every  night.  Before  \\v\^  I  administered  ilie  gnxy 
|»<jwder  and  i^oda  twice  a  <hiy,  or  rubbed  in  about  ten  grains  of  blue  ointment  every  night 
•on  the  soles  of  the  child's  feet,  the  abdomen,  or  the  axilla,  but  I  much  prefer  the  praciice 
previously  laid  down.  In  young  infants  the  mercurial  oinlmeiit  may  be  put  on  the  belly- 
band,  and  thus  rubtRHl  in.  As  the  snuffles  disjippenr.  the  eruption  antl  mucous  tnbercleg 
fade,  and  the  child  begins  to  fatten  and  show  signs  of  progress.  The  treatment  should  be 
kept  up  for  at  least  a  month  after  the  disappearance  of  ail  symptoms. 

The  chlorate  of  jwtash  treatment  in  some  instances  is  doubtless  attended  with  no  un- 
favorable result,  strong  infants  with  care  and  nursing  battling  through  the  disease  and  pos- 
sibly eliminating  it.  But  the  weaker  die,  when  through  more  active  measures  they  might 
probably  have  been  saved;  for  many  appurently  ho|iele8s  victims  of  hereditary  syphilis 
become  under  treatment  strong  and  healthy  infants. 

A  child  witfi  hereditary  syphilis  should  under  no  circumstances  be  suckled  by  any  other 
than  the  niotJier,  for  many  a  healthy  wet  nurse  has  been  inoculaled  by  such  a  criminal 
praciice.     When  the  mother  cannot  attend  to  the  child  it  shouhl  be  brought  up  by  hand. 


SEKriaiNous  Ulceration. 

Tbi«  is  a  rare  and  somewhat  singular  form  of  venereal  disease.  It  would  seem  to  be 
more  closely  connected  witii  the  local  sujtpurating  non-sypliilitic  sore  than  the  syphilitic, 
for  it  is  rarely  if  ever  associated  with  constitutional  sypliilis.  It  usually  ajjpears  in  the 
groin  or  thigli  after  a  suppurating  bubo,  the  result  of  a  suppurating,  non-syphilitic  chancre; 
the  opening  in  the  groin  spreiiding  in  crescentic  patches  of  ulceration,  one  part  of  the  sore 
increasing  while  a  second  is  healing;  when  the  cicatrix  forms  it  presents  a  smooth  ghized 
apiwacanoe.  This  ulceration  is  most  obstinate,  indeed,  medicine  appears  to  have  little  or 
no  influence  on  its  progress,  and  it  may  so  spread  as  to  extend  over  the  ibiglis  and  lower 
part  of  the  abdomen,  and  continue  at  intervals  for  years,  but  wearing  itself  out  at  last. 
I  have  seen  one  case  in  wtiicli  it  spread  as  liigh  as  the  umbilicus  and  n»  low  as  the  knee. 
The  disease  at  one  time  promises  to  heal  and  ilien  spretids  w  ithout  any  clear  cause.  It  is 
often  found,  too,  in  apparently  healthy  subjects,  and  appears  to  follow  some  course  of  its 
own  that  i.s  not  yet  understood,  li  should  be  added  that  this  sore  is  capa!)le  of  being 
inoculated  upon  the  Mime  subject,  the  [joint  of  inoculation  taking  on  the  same  action. 

Tkeatmknt. — Mercury  and  iodide  of  potassium  appear  lo  have  little  or  no  influence  on 
this  malady;  and  if  the  view  indicated  by  its  course  be  correct,  that  the  disease  is  not 
Bypbilitic,  such  a  result  is  ooly  rtvlmt  should  be  ex{>ecied.     The  local  treatment  of  the  sore 
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eeems  to  be  the  most  important,  and  the  beat  practice  consists  in  the  local  njiplication  of 
some  strong  caustic,  sucli  as  nitric  acid,  cnrlMilic  acid,  or  the  cautery,  either  galvanic  or 
actual,  the  patient  ]>eing  under  tlie  inlluence  of  some  ana?«thelic.  Opium  in  moderuce 
dofles  is  of  use,  and  so  al?o  are  tonics,  but  in  a  general  way  the  subjects  of  thi?*  afl'ection 
are  in  good  health.  In  several  inslnnces  I  have  found  a  sea  voyage  of  more  value  tlian 
any  other  treatn^ent.  In  three  cases  the  sore  rapidly  healed  after  the  operation  of  skin 
grafting  had  been  performed. 

li'^hm  mtiy  a  mnu  \rho  hut  hod  syphiifS  marry?  is  a  question  which  is  often  asked, 
and,  to  answer  il  with  any  degree  of  confidence  is  no  easy  fask,  nssuming,  as  I  do,  that 
the  opinions  laid  down  in  these  ['iiges  are  correct,  that  a  man  who  has  ntice  liad  .syphilis 
lA  never  free  from  its  influence,  and  that  llie  poison  once  in  the  hody  may  reveal  it.*  pres- 
ence a  quarter  of  a  century  after  all  external  evidence  of  its  existence  in  the  Ibrm  of  local 
disease  lias  disap|K>aretl. 

A  tnun  who  has  ha«l  syphilis  may,  therefore,  when  he  marries,  so  affect  the  ovum  of  his 
wife  ns  to  cause  its  deatlu  or  produce  some  evidence  of  <lisejise,  or  feebleness;  or  if  tlie 
wife  be  healthy  and  he  himself  in  good  condition  an<l  free  from  evidence  of  the  disease, 
tlie  oftipring  may  escape  altogether  and  appear  as  healthy  iis  that  of  other  uninfected 
|taretits.  Indeed,  it  would  apjiear  that  if  a  man  marries  when  in  robust  or  good  healtii  a 
jr«ir  after  all  evidence  of  the  disease  has  vanished,  he  may  he  the  father  of  a  healthy 
child ;  but  if  his  general  condition  fails  and  he  becomes  eacliectic,  the  poison  seems  to 
bave  the  |)ower  of  reasserting  its  influence  and  manifesting  its  presence  by  some  feeble  or 
cvrn  discard  condition  of  the  sub^iequent  otlspring. 

When  the  mother  is  aflected  with  the  disease  the  game  risks  are  run. 

Every  psireut  who  hn.«  had  syphiliK  rwns  tlie  risk  of  giving  birth  to  feeble  or  diseased 
ofiVpring;  these  risks  are  diminished  by  the  genend  vigor  of  the  parents,  and  increa^sed 
by  diminished  pfiwer.  No  man  sliouhl  marry  so  long  as  the  slightest  taint  of  the  disease 
manifests  its  presence,  but  if  in  good  health,,  and  free  from  all  evidence  of  its  presence  for 
a  Tn*r,  marriage  may  he  contracted.  To  ask  for  a  longer  delay  when  such  a  step  is  con- 
templated is  unfair  ami  unnecessary;  a  risk  must  be  run,  and  the  lapse  of  a  longer  period 
will  not  lessen  it. 

Inoculation  and  Syphllization. — Ricord  was  the  first  surgeon  who  employed 
inoculation  for  diagnostic  puqjoses  in  venereal  afteclions;  and  through  liis  experiments  he 
iHBii  le*l  to  the  conclusion,  that  ''a  chancre  at  the  i>eriod  of  progress  is  the  only  source  of 
tht  »y|ihililic  virus,"  As  a  test  of  the  simple  suppurating  sore  it  may  now  be  employed, 
for  a  second  sore  can  readily  be  obtained  h}'  inoculating  a  patient  from  the  pus  of  his  own 
primary  one.  In<leed,  this  process  of  atito-inocuhuion  nuiy  be  continued  for  a  long  series, 
bat  only  with  any  etfecl  froui  the  supjiiirating  sore.  In  the  jiyphilitie  sore  no  inoculation 
will  take,  and  in  the  inoculation  of  common  pus  no  reaction  occurs,  or  next  to  none,  a 
simple  pustule  probably  alone  appearing. 

From  these  clinical  facts  it  would  apj>ear  that  common  pus,  tiie  pusi  from  a  suppmTiting 
IMni-4Jphiiitic  sore,  and  that  from  a  syphilitic  one,  are  very  distinct,  including  under  the 
term  iyphiliiic  any  ^jore  that  is  followed  by  sypliilis. 

By  inoculation,  therefore,  a  surgeon  may  fairly  determine  the  Hict  us  to  the  nature  of  a 
chancre,  and,  under  some  circumstances,  the  evidence  obtained  by  the  practice  may  be 
valuable. 

Syphllization  originated  in  1844  through  some  experiments  of  M.  Auzias  Turenne 
npob  animals  to  in(»culate  them  with  syphilis;  and  in  these  he  found,  that,  after  a  numher 
d*  inocalatitm.s,  they  became  proof  against  the  sy|dijUtic  virus.  It  was  followed  up  hy  M. 
Sp»*rino,  of  Turin,  and  extensively  emjdoycd  by  I'rofessors  Boeck,  Fnye,  and  liideiikap,  at 
riiri-tinnia,  several  hundred  cases  having  been  treated  upon  the  principle^  the  object  being 

:     cure  r^yphilis." 

The  th«*ory  as  expressed  by  Boeck,  **  that  the  syphilitic  virus,  by  continued  inoculation, 
anniliilates  itself,"  wns  pnictically  carrietl  out  by  inoculating  a  patient  the  subjec^t  of 
fyphilJs  with  fresh  matter  from  any  active  veneretd  sore  of  any  kind  till  the  inocuiations 
failed  to  take.  The  inoculations  were  repeated  every  tliree  or  four  days,  first  on  the  body, 
then  on  the  extremities.  When  inoculation  wns  no  longer  possible,  ^'  the  treatment  is 
lllli«iie<l,  and  the  patient  has  reeovored  his  health." 

Boeck  never  practiseil  syphilization  until  the  constitutional  symptoms  ap]M?ared,  for, 
•ay»  he,  **  I  cannot  dniuhle  a  malady  already  present,  so  I  am  iiuite  certain  not  to  do  harm 
lo  the  patient."  Syphilization  is  not  used  with  ecpial  success  against  all  cases  of  sy]dtilis. 
"  In  {hw>e  that  have  not  been  treated  with  mercury,  the  progress  of  sy]djiliiUilion  will  be 
rvgalnr;  the  syphilitic  pheniunena  will  vanish  away,  immunity  will  Lake  place  eventually 
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and  recovery  be  attained  with  certainty.  In  those  who  have  taken  mercury,  syphilization 
is  not  so  certainly  useful ;  it  ought  to  be  tried  ;  it  does  often  cure  syphilis  entirely,  and 
at  least  does  j^ood." 

Tltese  are  Broeck's  conclusions ;  but  I  need  hardly  add,  they  are  not  those  of  British 
surgeons.  The  practice  has  been  mentioned  and  briefly  described,  but  not  to  be  recom- 
mended. It  has  no  single  advantage,  and  is  certainly  loathsome.  -We  are  decidedly  of 
opinion,  write  Lane  and  Gascoyen,  in  an  able  article  on  the  subject,  "  that  syphilization  is 
not  a  treatment  which  can  be  recommended  for  adoption.  We  consider  that,  even  if  it 
could  be  admitted  to  possess  all  the  advantages  claimed  for  it  by  its  advocates,  it-s  supe- 
riority over  other  modes  of  treatment,  or  in  many  instances  over  no  treatment  at  all,  would 
not  sufliciently  compensate  for  its  tediousness,  its  painfulness,  and  the  life-long  marking 
which  it  entails  upon  the  patient."     ('  Med.  Chir.  Trans.,'  vol.  i.) 

Vaccino-syphilis. 

That  syphilis  may  be  transferred  by  means  of  vaccination  is  a  fact  which  must  be 
honestly  recognized,  although  where  it  has  occurred  it  seems  more  than  probable  that  some- 
thing more  than  the  unmixed  lymph  of  the  genuine  vaccine  vesicle  has  been  employed, 
such  as  the  blood  of  the  vaccinifer ;  for  no  one  can  now  well  dispute  the  possibility  of 
inoculating  syphilis  when  the  blood  of  a  syphilitic  vaccinifer  is  transferred  with  the  vaccine 
matter  to  a  non-syphilitic  subject.  Whether  it  be  possible  to  transfer  syphilis  through 
unmixed  vaccine  lymph  is  still  an  open  question.  In  this  country,  such  a  misfortune  as 
a  syphilitic  inoculation  through  vaccination  has  been  happily  rare,  and  only  in  recent  days 
has  the  attention  of  the  great  body  of  the  profession  been  directed  to  the  subject.  In  Mr. 
Hutchinson's  paper,  and  in  the  report  of  the  Med.-Chir.  Society  for  1871,  there  will  be 
found  sufficient  material  to  prove  the  truth  of  w^hat  has  been  written  ;  and  in  Dr.  Seaton*s 
*  Handbook  on  Vaccination,'  and  in  Dr.  Ballard's  work,  all  that  is  known  on  the  subject 
may  be  ascertained. 

To  guard  against  the  possibility  of  repeating  these  errors,  the  vaccinator  should  be 
careful  to  transfer  only  the  unmixed  vaccine  matter  ;  he  should  select  also,  when  possible, 
a  healthy  vaccinifer,  who  is  the  second  child  of  a  woman  whose  first-born  is  healthy,  and 
in  whom  there  is  no  history  of  miscarriages.  When  any  suspicion  of  syphilis  exists  in 
either  parent,  the  child  of  such  parents  should  be  set  aside  and  not  used  as  a  vaccinifer, 
however  healthy  and  perfect  the  vaccine  vesicle  may  be.  The  cleanest  instrument  should 
be  used,  and  the  same  should  never  be  employed  for  a  second  operation  until  washed.  It 
would  be  also  well,  for  the  purpose  of  keeping  up  a  good  supply  of  vaccine,  occasionally  to 
vaccinate  direct  from  the  heifer. 

[The  rapidly  increasing  use  of  bovine  virus  should  be  encouraged  for  this  reason,  even 
if  no  other  advantages  were  derived  from  its  employment.] 

With  these  precautions  vaccination  may  be  regarded  as  a  perfectly  safe  operation. 
Witliout  them  the  risks  of  syphilitic  inoculation,  although  slight,  exist.  They  tell,  how- 
ever, but  little  against  the  enormous  advantages  of  vaccination. 

Lee,  'Holmes's  System,'  ed.  2,  vol.  ii. — Aforston,  '  Med.-Chh*.  Trans.,'  vol.  xlv-vi. — Lane  and 
Gascoyen,  '  Me<l.-Chlr.  Trans.,'  vol.  1. — Dumstead,  '  Edit,  of  Culk'rior,'  Philadelphia,  1868. — Porter, 
'  Dublin  Quart.,'  1857. — Lancereaiix,  '  On  Syphilis,'  New  Syd.  Soc. —  Wallace,  *  On  Venereal.' — Car- 
inichad,  '  On  Venereal.' — Hutchinson,  '  Syphilitic  Diseases  of  Eye  and  Teeth.' — *  Report  of  CJommittee 
on  Venereal  Diseases,'  1868. —  Turenne,  Academic  des  Sciences,  1850. — Boeck,  *  Edin.  Med.  Joarn.,' 
1858.—'  Dublin  Journal,'  1857. 


CHAPTEE  III. 

TUMORS. 

In  the  pre-pathological  period,  before  the  minute  anatomy  of  healthy  and  diseased  tissues 
was  understood,  and  the  microscope  had  rendered  intelligible  subjects  that  still  rested  in 
darkness,  tumors  had,  from  necessity,  been  studied  simply  in  their  clinical  aspects,  and 
surgeons,  in  their  attempts  to  classify  them,  were  guided  solely  by  the  most  obvious 
characteristics  of  the  growths,  and  by  their  real  or  fancied  resemblance  to  the  natural  tissaes 


TUMORS. 


85 


of  tbi^  hotly.  As  time  advanced,  more  ambitious  atl«?mpts  at  classificfition  were  made,  and 
ihc  most  im(>ortAnt  work  wiis  that  of  Ahemethyy  who  at  the  beginning  of  tliii^  c«^ntury  pub- 
lished his  ^  Attempt  to  fonn  a  Classification  of  Tumors  according  to  their  Anatomical 
Structuret,*  Jn  that  able  production  he  asserted  "that  the  structure  of  a  tumor  is  &ome- 
time*  like  that  of  the  part  nt^ar  which  it  grows,  and  sunielimes  unlike;  that  in  njuny  cases 
the  nature  of  the  tumor  depends  on  its  own  action  and  organization,,  and  merely  receives 
nourishuient  from  tlie  surroundirrji  parts."  lie  thus  o^ave  expression  to  palholo/jrical  truths 
of  thf  greatest  importance,  and  that  still  remain  incontrovertible.  The  next  real  advance 
¥tt5  <lue  to  liichal,  who  recognized  tiie  essential  difference  between  tumors,  and  the  parasitic 
jittlun;  of  the  cysticercus  and  echinococcus.  allhougli  by  his  followers  this  pnrasitie  notion 
1  carried  out  far  too  ftdly,  for  they  looked  upon  cancer  as  the  product  of  a  parasitic 
rth  of  entozoa.  It  was  left,  however,  to  Lobstein  of  Strasbourg,  to  embody  Bichat'a 
idea,  and  to  give  it  full  expression,  wliich  he  did  by  immiug  those  tumors  hvmctopUiitic 
which  were  i^imilar  in  structure  to  the  natural  constituents  of  the  body  ;  and  those  Utttero-' 
plastic  which  were  composed  of  products  which  differ  from  the  normal  tissues.  Since  tltat 
time  coumlesis  worker*  have  been  examining  tumors  and  attem{»ting  to  classify  then* — 
noe  of  the  moM  prominent  being  Leberl,  and  to  him  nmut  fairly  be  attributed  the  credit 
of  aMJgning  specific  elements  to  specitic  ttimors,  each  tumor  Jiaving.  in  his  opiniuij»  a 
definite  istruclure;  cj*ncer  was  to  be  known  by  the  ciiudate  fusiform  cflls  that  fv<^n  now 
are  looked  upon  by  some  as  typical  of  the  dini-ase.  This  notion  of  ii[)ecilic  elements  was 
vnry  ft-jisihle,  for  it  sim[diHed  knowledge  and  induced  mt-n  to  think  they  had  a  ready  means 
oK  drciUing  u|>on  the  nature  of  any  new  growth  ;  and,  had  it  tiot  been  for  Virchow,  it  is 
{)tt)bnbie  the  theory  would  have  long  held  its  ground,  lu  thi^  learned  pathologist,  liow- 
evcr.  it  fouml  an  opponent  of  cousunnnate  power,  and  i\A  his  reasous  for  disbelieving  it  are 
the  groundwork  of  his  great  book  on  *  Celluilar  Pathology  and  Tumors,'  it  is  well  to  have 
\hrva  in  his  own  words : — 

»*ln  Germai»y  tlie  doctrine  of  specific  elements  has  frctm  the  first  made  few  proselytes, 

and  now  it  i*  entirely  abandoned.     From   the  comun'ricement  of  my  career  1  have  been 

compolled  to  combat  this  error,  and  I  believe  that  at  the  present  tnoment  we  are  in  a 

{HMition  to  deraonstnitc  in  every  direction,  that  there  do  not  exist  in  tumors  true  specific 

elements  which  have  no  analogy  with  the  normal  tissues.     It  is  enough  for  us  to  remera- 

Wr  that  the  tumor,  howevt^r  parasitic  it  may  ap]K'ar  to  be,  is  always  a  part  of  the  body 

{jrnm  which  it  fprinr/s,  and  that  it  is  not  developed  in  au  isolaled  munuer  at  the  exjienae 

I  ul  *omi*  juice,  at  some  one  place  in  tlie  body,  l)y  the  Iniierent  force  of  tliis  productive  juice. 

i  To  aaimit  such  a  mode  of  development,  de  novoy  was  [lossihle  at  a  lime  wlien  it  was  also 

I  b«»liev**H  tliftt  entozoa  were  spoutaneously  develo|)ed  in  the  boily  at  the  exptins*^  of  a  lirpiid 

I  or  :i  'U,  by  etpjivocal  generation,  when  no  idea  had  been  as  vet  tormt^l  as  to  how 

I  a  r \  -  arrived  in  the  abdomen,  jind  there  was  able  to  develop  itself  and  grow.    There 

»iL*  no  other  opinion  which  medical  men  c«»uld  then  form  save  that  entozoa  sprung  from 

I  an  I  mill   &ub»tance8,  either    from   the    tissues   themselves   or  from    the    intesliiud    mucus 

I  [ttihurra).     In  the  present  day,  when  it  is  known  that  entozoa  always  {)enetrale  into  the 

Icwiy  from  without,  by  a  way,  often  it  is  true,  extrfiordinary,  yet  always  natural,  the  anu- 

k>gy  ran  no  longer  l>e  invoked.     This  is  still  more  evident  sint:e  we  have  come  to  know 

]  Ihftl  in  irvvt  exudation  there  is  no  new  element  prodticed  ;  that,  furthertnore,  the  elements 

fftf  ilic  body  itself  have  a  legitimate  origin  from   father  and   mother  (or,  to  speak  more 

* . ,  fr<»m  father  or  from  mother,  for  it  is  a  case  of  parthenogenesis),  so  that  we  must 

\y  abandon  the  idea  that  a  tumor  can  develop  itself  in  the  body  as  an  independ- 

.  ijji  luing.      //  i>  a  part  of  the  hodt/ ;  it  is  not  merely  contiguous  to  it,  but  proceeds  from 

li(  ami  is  »nbjrct  to  its   Uiws.      The  iawx  of  the  body  govern  also  the  tumor.     This  is  the 

rliy  it  is  not  an  object  of  natural  history  that  one  can  regard  as  foreign  from  the 

•  of  the  body;  it  is,  on   the  contrary,  to   be  looked  upon  as  embraceil   within  its 

imil^.  .  .  .  Hair  may  make  its  appearance  and  grow  at  a  place  where  we  do  not  expect 

flo  meet  with  hair.     Hut  no  one  will  fancy  or  believe  that  feathers  will  grow  in  the  human 

body.     A»  a  mailer  of  fact  there  are  tumors  in  man  which  contain  hair,  and  in  cutting  up 

.  gwie,  tumor*  jire  sometimes  found  containing  feathers.     But  if  even  a  man  engendered  a 

[tumcrrwith  fettthrrrt,  or  n  gtHJse,  one  with   hair,  this  would  be  a  pr4iiluction  uni  generis^ 

avp  t\w  thing  pHiduced  would  deviate  from  the  ty|>e  inherent  to  the  individual. 

^7%0  type  trhtek   in  ymeral  yoverji*  the  derelopmenf  tmd  formaiion  of  the  oryanisni, 

'fly  the  dft'flopfKeni  and  formation  of  its  tumors. 

>••*  not  exist  a  new,  different,  inde[)endent  type, 

Mishcd  by  logic  in  this  matter  results  also  from  the  direct  ol>servation  of 
Itutti.  .     This  is  why  I  deny  that  there  is  any  heterology  in  the  sense  in  which 
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it  has  been  mainlained  siiu'c  Bicliiit'is  time,  or  such  us  waa  supposed  even  before  tbtMi,  tbnt 
in  to  say,  that  a  tumor  could  develop  ilself  and  exist  in  the  body  in  aceordance  witb  .^orae 
quite  new  plan,  some  new  law.  I  go  further:  each  species  of  tumor,  whntever  it  may  be, 
anfjwers  in  il8  important  parts  to  the  elements  of  the  body,  the  type  of  which  is  known, 
and  the  capital  difff^rence  amongst  divers  tumors  resides  in  this,  tlmt  tissues  normal  in 
themselvrs  appear  under  the  form  of  a  tumor,  sometimes  in  regions  where  this  tissue 
nftrniully  exii^ts,  wimietiines  in  places  where  it  doe§  not  exist  in  the  normal  stiite  of  things. 
In  the  lirst  ease  1  speak  of  it  as  fiomohn/i/^  in  the  second  as  hpterofoffi/. 

"  Wherever  a  nornial  tisj^ue  appears  at  u  point  which  already  contains  some  similar 
tissue,  then  as  a  cons»'([uence  the  new  tissue  is  identical  with  the  old,  so  that  the  type  of 
the  new  prothiction  answers  to  the  ty[>e  of  the  pre-existing  tissue  ;  in  this  case  the  now 
tissue,  the  tumor,  is  homologous  ;  when,  on  the  contrary,  I  he  new  type  does  not  corresjK>nd 
with  the  ohl  one,  when  it  deviates  from  the  pre-existing  type,  or  that  which  is  the  original 
and  normal  one  of  the  region,  tlien  there  is  heterology.  But  this  latter  luis  likewise  its 
analogue  in  the  body,  only  in  another  part  of  the  body  from  that  in  which  the  tumor  is 
situated. 

"  We  cannot,  in  my  opinion,  distinguish  tumors  according  to  the  tissues,  in  such  a 
fashion  that  tumois  ronlnining  certain  tissues  are  to  be  regarded  as  homteoplastje,  whilst 
those  containing  certain  others  are  to  be  set  down  as  heteropkstic  ;  <pute  the  contrary, 
thf  some  kind  of'  fit  mar  may  b«\  undfr  ctrfitin  cirruinstftiiceSf  /lowofofiotts^  itnd  unitt^r  itther 
cirrutngtaiices  hftenilof/rms.  The  same  sort  of  liimor  miiy  at  one  time  a[)pear  at  a  point 
where  it  is  merely  the  expression  of  an  excessive  development  of  the  tissue  normally 
existing  at  this  point,  at  another  lime  a!  a  place  where  this  tissue  is  not  in  existence,  and 
where  its  development  is  abnormal  and  strictly  pathological.  Let  us  take  an  example  :  a 
tumor  may  be  formed  of  cartilage.  The  cartilaginous  tumor  is  honiologous,  not  because 
it  is  fomicfl  of  cartilage  hot  only  if  it  springs  from  cartilage,  if  to  this  place  there  is  car- 
tihige  alrea<ly.  Thus,  a  costal  cartilage  may  be  the  point  of  origin  of  an  enormous 
cartilaginous  tumor;  this  is  homology.  Hut  it  is  also  jMissible  for  a  cartilaginous  timior 
to  he  developed  in  the  testis,  which  contains  no  cartilage,  where  this  tissue  should  not  be 
met  with  ;  here  the  same  [iroduct  constituies  an  hetei-ology." 

Homology  and  hetj-rologj^  have,  therefore,  very  ditterenf  meanings  as  used  by  Virehow 
and  otlier  writers.  In  Virchow's  language  a  tumor  is  honuyh^goug  when  it  corresponds  in 
strwcttjre  with  the  tissue  /«  tr/tirh  it  (jrows;  and  hfteroiugotis  when  it  deviates  from  that 
stnictiire,  A  tumor  that  is  liomolognus  ia  one  position  may  he  heterologous  in  another. 
On  the  other  hand,  in  the  French  and  other  schools  a  tumor  is  homofoyons  when  built  up 
of  elements  jiaturally  existing  in  some  tissues  of  the  Ixuly  ;  heterotofjous  when  composed 
of  elements  (hat  ileviute  from  the  nniunil  structures,  tliese  definitiojis  having  nothing 
whfitever  to  do  with  the  position  of  the  tumor.  In  Virchow's  language  the  terms  are 
relative;  in  that  of  other  patliologisls  they  have  a  definite  clinical  meaning  of  no  slight 
importance,  for  homology  means  innocence  and  heterology  miilignancy  in  a  tumor.  Vir- 
ehow, however,  admits  that  his  heterologous  tumors  jire  suspicious,  although  c<vry  ketfro" 
htfions  tumor  is  not  of  a  maiifinnnt  mtture.  '»There  are  a  great  many  such  tumors  borne 
without  any  ill  consequences,  an<l  whose  proprties  are  quite  similar  to  those  of  which  the 
nature  is  benign.  Malignancy  follows  a  certain  scale  among  heterologous  tumors^  fi*om 
species  to  species;  and  we  are  able  lo  show  how  it  is  manifested  more  and  more  strongly 
— for  the  most  part  following  two  directions.  In  tlie  first  place,  lieterolngy  is  ilistingiiisbed 
according  to  the  degree  wliieli  it  attains.  'J'he  tissues  of  connective  substance  have  a 
iiHJch  nearer  relationship  existing  among  themselves  than  lliey  Inive  with  epithelial  tissues 
or  with  the  speciHc  animal  tissues.  When,  therefort",  a  cartilagtuous  or  bony  tumor  is 
developed  in  coniieclive  tissue,  or  even  a  mucous  tumor  in  adipose  tissue,  that  is  not 
nearly  so  heterologous  a,s  when  an  epidermoid  tumor  is  formed  in  connective  tissue,  or  a 
tuujor  of  cylindrical  epithelinm  in  a  lymplrntic  gland.  A  cartiinginous  tumor  which  is 
developed  in  connective  tissue,  or  in  tlie  tissue  of  bone,  is  indeed  heterologous,  but  it  is 
not  so  to  the  same  degree  iis  an  e]rrtlieliai  tumor  or  a  muscular  lumor  would  be  in  the 
same  place.  But  a  still  more  important  circumstance  is  this»  that  tumors  engender  certain 
liquid  substances  which  we  speak  of  under  tlie  name  of  juice.  This  is  the  humor  or  juice 
of  the  tumor  of  which  much  has  been  said." 

»*This  pareneliymatous  juice  is  sometimes  related  to  the  cells,  sometimes  to  the  inter- 
cellular substance;  and  accordingly  it  appears  under  the  form  of  fluid  either  intractdhilar 
or  intercellular,  cotiiained  in  the  cells  or  interposed  among  them  in  a  liquid  sJate  like 
serosity.  Whenever  a  tumor  contains  nmcli  juice,  it  gives  evidence  of  more  troulilesome 
properties,  and  it  possesses  to  a  high  degree  the  properly  of  infection.     A  dry  tumor  of 
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the  epidermoid  kind  is  bj  far  less  dangerous  than  a  moist  one ;  a  soft  cancer  is  much  more 
to  be  dreaded  than  a  hard  one. 

"The  more  a  tumor  is  poor  in  vessels  the  less  it  will  extend  its  infecting  action  beyond 
the  neighboring  parts ;  but  the  more  it  is  rich  in  bloodvessels  and  lymphatics,  the  more  it 
is  traversed  by  the  blood  and  lymph ;  the  more  the  parenchymatous  juices  are  in  contact 
with  the  blood  so  much  the  more  is  the  infection  likely  to  become  general. 

**  I  give  thus  an  interpretation  of  facts,  but  it  is  in  accord  with  observation.  The  degree 
of  contagiousness  of  tumors  increases  in  proportion  as  they  become  more  rich  in  vessels, 
and  that  alongside  the  vessels  they  contain  an  abundance  of  liquid  materials.  Every  soft 
succulent  tumor  is  suspicious,  and  that  just  in  proportion  as  it  contains  many  vessels  and 
cells.  The  more  the  juice  is  intercellular  and  in  contact  with  the  vascular  stroma  of  con- 
nective tissue,  the  more  the  malignant  properties  which  are  manifested  by  an  ever  new 
excitation  to  the  progressive  production  of  the  tumor. 

**I  ought,  indeed,  to  speak  more  at  length  as  to  the  nature  of  these  juices,  but  in  truth 
I  do  not  know  what  to  say  upon  the  subject.  The  results  which  chemists  have  arrived  at 
oo  this  subject  have  no  kind  of  value.  Here  the  field  is  open  to  inquiring  and  progressive 
spirits ;  and  I  hope  that  hereafter  researches  will  be  undertaken  in  this  direction,  and 
that  they  may  be  crowned  with  success." 

But  as  this  is  not  a  work  on  pathology,  I  cannot  allow  myself  to  enter  further  into  these 
speculations,  and  must  refer  the  reader  to  Virchow's  masterly  work  on  *  Cellular  Pathology 
and  on  Tumors'  for  a  fuller  elucidation  of  the  subject. 

In  the  sequel  I  shall  regard  tumors  in  their  clinical  aspect  alone,  giving  the  anatomi- 
cal characters  only  so  far  as  they  illustrate  the  practical  aspects  of  the  subject.  All 
speculative  pathological  doctrines  will  be  set  aside,  as  tending  to  confuse  rather  than  to 
elucidat«  clinical  phenomena,  until  the  day  when  pathological  science  sliall  have  so  far 
advanced  as  to  allow  of  an  anatomical  classification  of  tumors  being  made  that  will  fully 
dovetail  in  with  tliat  founded  on  clinical  observation.  The  microscopical  anatomy  of 
tumors  has  been  furnished  by  the  pen  of  my  friend  and  colleague  Dr.  Moxon. 

I  propose  to  lay  down  here  some  few  pathological  points  which  have  an  important  clini- 
cal bearing,  and  which  tend  to  illustrate  the  subject  of  the  diagnosis  of  tumors. 

A  tumor  may  he  defined  to  he  a  new  growth^  cystic  or  solids  injiltrating^  separate  from, 
or  continuous  with  normal  tissues.  Jt  is  an  addition  to^  not  an  increase  oj\  natural 
parts.,  for  such  is  an  hypertrophy ;  and  it  manifests  its  independent  existence  hy  its  diS' 
position  to  grow  irrespective  of  the  part  in  which  it  is  placed.  All  tumors^  with  the 
exception  of  the  hydatid,  are  made  up  of  one  or  more  of  the  natural  elementary  tissues  of 
the  body,  in  a  rudimental  or  morhid  state,  and  in  no  single  example  has  any  extraneous 
or  new  element  ever  heen  detected.  For  just  as  the  natural  body  is  built  up  of  cells  and 
fibres  in  one  or  other  of  their  different  forms,  so  tumors  are  made  up  of  like  elements, 
although  it  may  be  of  unequal  proportions.  Tumors,  like  the  natural  tissues,  differ  there- 
fore, anatomically,  according  to  the  nature  of  the  elementary  structure  of  which  they  are 
composed ;  and  this  again  appears  to  be  materially  determined  by  ihe  part  of  the  body  in 
which  they  are  developed. 

From  this,  therefore,  a  second  leading  principle  may  b6  fairly  deduced,  viz.,  that  all 
tumors  partake  of  the  nature  of  the  part  in  which  they  are  developed,  and  are  more  or  less 
made  up  of  the  elements  which  naturally  enter  into  its  formation. 

Hence  a  tumor  develofMid  in  the  stroma  of  a  fibrous  structure  will  probably  be  fibrous; 
if  connected  with  bone,  more  or  less  osseous  ;  and  iPsituated  in  a  gland,  it  will  in  all  pro- 
bability partake  of  the  gland  structure.  But  new  growths  never  assume  the  complicated 
structure  of  a  fully  developed  gland,  they  only  in  a  degree  simulate  it.  Wilks  well 
expresses  it  when  he  says  that  "  the  great  difference  between  physiological  and  patho- 
logical formations  appears  to  be  that  nearly  all  new  growths  are  of  the  simplest  composition, 
not  putting  on  the  form  of  the  complex  organs  near  which  they  may  be  placed,  but  con- 
sisting principally  of  cells  and  fibres."  The  cells  and  nuclei  of  a  part,  instead  of  develop- 
ing into  normal  tissues,  err  in  their  course,  multiplying  and  possibly  growing,  and  "  whilst 
conforming  generally  with  the  part  in  which  they  are  placed  in  minute  structure  and  com- 
position, yet  they  more  and  more  widely  deviate  from  it  in  shape  and  size."     (Paget.) 

Tlie  practical  bearing  of  these  pathological  principles  is  by  no  means  unimi>ortant ; 
because  to  the  surgeon  who  has  once  recognized  the  true  position  of  a  tumor,  there  is  a 
certain  amount  of  probability  as  to  its  nature,  which  will  at  once  suggest  itself  to  his 
mind.  If  the  tumor  is  situated  in  the  skin  or  subcutiineous  tissue,  a  strong  probability 
exists  that  it  will  be  composed  of  some  one  or  other  of  the  structures  of  the  tissue  ;  thus 
it  may  be  the  sebaceous  tumor,  which  is  rarely  found  in  any  other  position,  or,  the  fatty, 
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for  these  two  materials  enter  largely  into  cutaneous  structures  ;  or,  it  may  be  one  of  the 
fibrous  or  fibro-cellular  nature,  fibre-tissue  existing  abundantly  also  in  these  parts.  Should 
the  tumor  be  located  between  the  muscles  of  a  part,  the  tumor  will  probably  be  composed 
of  connective  tissue  elements,  in  the  form  of  a  sarcoma ;  being  either  a  myxomatous,  fibro- 
nucleated,  or  fibro-plastic  tumor.  Should  bone,  again,  be  the  seat  of  the  disease,  some 
one  of  the  elements  of  bone  will,  to  a  certainty,  enter  into  its  formation  ;  the  probability 
of  its  being  an  enchondroma,  an  osseous  or  a  myeloid  tumor  naturally  presenting  itsetf 
to  the  mind.  And,  lastly,  should  a  tumor  be  present  in  a  gland,  such  as  the  breast,  uterus, 
or  prostate,  the  probability  of  its  being  an  adenoid  or  glandular  tumor  cannot  be  over- 
looked ;  for  pathologists  now  all  recognize  the  fact  of  the  close  resemblance  of  tumors  so 
situated  to  the  natural  gland  structure.  Even  in  carcinomatous  tumors,  if  modem 
recorders  are  to  be  relied  upon,  the  same  principle  holds  good,  for  according  to  Waldeyer 
('Archives,'  Band  xli.  1868),  *' Carcinoma  is  essentially  an  epithelial  growth,  and  only 
occurs  primarily  where  true  epithelium  already  exists.  Secondary  carcinomata  can  only 
be  produced  by  the  direct  propagation  of  the  epithelial  cells,  which  may  be  transported 
from  their  primary  seat  either  through  the  lymph  vessels,  or  as  embola  are  carried  through 
the  bloodvessels  to  a  suitable  place  where  they  develop  like  the  germs  of  entozoa." 

Tumors  are  either  simple  or  cancerous^  innocent  or  malignant ;  the  simple  or  innocent 
approaching^  in  their  nature^  to  the  more  highly  organized  natural  structures  of  the  hody^ 
even  to  the  perfect  glandular ;  and  the  malignant  or  cancerous  simulating  the  more  ele- 
mentary or  embryonic.  As  the  normal  tissues  were  formed  from  a  simple  cell^  and  in 
their  higher  grades  are  but  a  development  of  that  cell  or  those  cells^  so  the  cancerous  ele- 
ment consists  in  a  persistence  of  the  simple  cell  type  or  that  of  the  undeveloped  embryonic 
nucleus.  The  group  of  cases  called  ^^  recurrent"  must  be  placed  in  an  intermediate  posi- 
tion, for  while  in  their  earlier  stages  they  tend  to  build  up  embryonic  tissue,  this  subse- 
quently becomes  lost  in  cell  proliferation. 

In  proportion,  therefore,  to  amount  of  the  cell  element  in  a  tumor  its  cancerous  ten- 
dency may  be  determined,  and  the  greater  the  proportion  of  the  fibrous  or  well-developed 
structure,  the  greater  probability  of  its  nature  being  innocent  or  simple.  The  more  a 
ti;mor  simulates  the  natural  structure  of  a  tissue  or  gland,  the  greater  the  probability  of 
its  being  innocent ;  the  more  a  tumor  simulates  the  undeveloped  cell  structure,  the  greater 
the  certainty  of  its  being  cancerous ;  malignancy  appearing  to  diminish  in  proportion  as 
the  cells  become  more  fully  developed.  As  morc»over  it  is  in  the  nucleus  of  a  cell  that  the 
active  principle  of  its  growth  is  to  be  sought,  so  it  is  clear  that  the  more  the  tumor  is 
composed  of  nuclei  the  more  malignant  in  its  nature,  and  the  better  the  formation  of  the 
cell- wall  the  less  malignant  is  the  growth. 

The  nearer  a  new  growth  approaches,  both  in  its  elements  and  in  the  arrangements  of 
its  elements  or  structure,  to  the  complex  organs  of  the  body,  the  greater  are  the  probabili- 
ties of  its  being  innocent ;  new  growths  under  no  circumstances  equalling  the  perfection 
of  a  true  gland  tissue.  Cancer,  being  a  purely  cell  tumor,  growing  indefinitely  where  the 
least  resistance  is  met  with,  and  having  no  other  than  cell  structure,  is,  according  to 
Wilks,  "an  objectleps  cell  growth." 

Tumors  never  change  their  original  nature,  nor  pass  or  degenerate  into  others  of  a 
different  kind.  A  simple  tumor  remains  so  to  the  end,  and  a  cancerous  tumor  is  cancer- 
ous from  the  beginning.  The  above  lines  are  not  intended,  however,  to  convey  the 
impression  that  a  patient,  the  subject  of  a  simple  tumor,  may  not  become  the  subject  of  a 
malignant  one,  or  vice  versa^  becaifte  such  may  unquestionably  ensue ;  and  after  the 
removal  of  a  simple  tumor  a  malignant  one  may  secondarily  make  its  appearance.  But 
no  simple  tumor  by  growth  or  degenenition  will  become  malignant,  as  no  malignant 
tumor  will  become  innocent.  It  would,  however,  appear  that  in  recurring  innocent 
tumors  there  exists  an  increasing  tendency  in  such  growths  to  present  on  each  return  the 
elementary  character  of  malignant  growth,  and  "  that  a  tumor  which,  under  ordinary 
circumstances,  is  loath  to  contaminate  the  system  may  do  so  under  the  fUvoring  influence 
of  a  long  period  of  time,"  either  as  a  recurring  tumor  or  as  a  more  malignant  one. 

Simple  tumors  separate  tissues  in  their  growths  but  never  infiltrate ;  cancerous,  at  a 
rule,  infiltrate^  and  rarely  separate.  No  more  important  practical  point  than  the  above 
can  be  adduced  to  aid  the  surgeon  in  his  diagnosis  of  a  tumor.  A  simple  or  innocent 
tumor,  however  long  it  may  be  in  growing,  or  large  a  size  it  may  attain,  will  never  do 
more  than  separate  the  parts  between  and  beneath  which  it  may  be  developed.  The 
bones  may  be  absorbed  by  its  pressure,  but  they  will  never  be  infiltrated ;  and  the  skin 
may  be  so  stretched  and  attenuated  by  its  distension  as  to  ulcerate  or  burst,  but  it  can 


TUMORS.  89 

never  be  infiltrated  with  the  elements  of  the  tumor.  This  fact  is  well  exemplified  by  a 
cloee  examination  of  the  margin  of  a  cutaneous  opening,  the  result  of  over-distension  ;  for 
it  will  appear  as  if  cleanly  cut,  or  rather  punched  at  its  edges,  and  never  thickened  or 
diseased.  An  intra-cystic  growth  may  project  from  it  as  a  fungus,  and  put  on  many  of 
the  appearances  of  a  cancerous  tumor,  yet  the  margin  of  the  0{)ening  will  be  free,  and  not 
infiltrated.     In  the  cystic  tumors  of  the  breast  this  clinical  fact  is  easily  perceivable. 

Simple  tumors,  byex)>anding  parts,  cause  the  cellular  tissue  around  to  become  condensed, 
and  form  a  capsule  :  consequently,  most  of  the  innocent  tumors  are  encapsuled  more  or  less 
completely.  With  the  majority  of  cancerous  tumors,  however,  a  very  different  condition 
lias  to  be  described,  for  a  cancer  has  the  {peculiar  property  of  freely  infiltrating  all  the 
tissues  upon  which  it  presses,  nt  its  base,  round  its  borders,  and  upon  its  cutaneous  a<«pect. 
As  the  tumor  approaches  the  surface,  the  integument  first  appears  to  be  drawn  down  to  it, 
and  afterwards  seems  as  though  glued  to  its  surface.  At  a  later  stage,  the  skin  becomes 
infiltrated  with  cancerous  elements,  feeling  to  the  finger  firm,  fibrous  or  tuberculated  ;  and 
when  ulceration  has  commenced,  the  edges  of  the  skin  are  pali>ably  indurated,  thickened, 
and  infiltrated  with  cancerous  products.  The  contrast  between  these  different  conditions 
of  integument  in  the  two  classes  of  tumors  is  most  marked  and  very  important,  forming 
a  very  valuable  means  of  diagnosis  in  the  extreme  stage  of  simple  or  malignant  tumors. 

&mpU  or  innocent  tumors  affect  the  patient  solely  through  their  local  influence.  They 
grow  by  their  own  inherent  properties^  irrespective  of  the  growth  of  the  parts  in  which 
tkey  are  placed ;  have  little  disposition  to  soften  down  or  ulcerate,  and  no  tendency  to 
mubiplication  in  other  tissues^  or  to  invoice  the  absorbents  with  which  they  are  connected. 
Cancerous  tumors  not  only  affect  the  patient  through  their  local  influence,  but  have  a 
marvellous  tendency  to  multiplication  in  any  part  of  the  body.  Through  the  lymphatic 
tyttm  they  involve  the  glands  of  the  part  with  which  they  are  connected,  while  through  ' 
thf  vatnUar  system  they  spread  to  other  parts.  They  are  prone,  also,  to  degenerate  and 
ulcerate. 

When  simple  tumors  are  multiple,  they  invariably  are  found  in  the  same  tissue.  When 
cancerous  tumors  are  multiple,  they  are  mostly  found  in  different  tissues.  Thus,  amongst 
the  innocent  growths,  multiple  fatty  tumors  of  the  skin  are  not  uncommon  ;  multiple  fibro- 
JMta  of  the  uterus  are  often  seen ;  multiple  glandular  tumors  of  the  breast  are  met  with 
involving  one  or  both  organs  ;  and  there  are  records  of  multiple  fibroplastic  or  myxomatous 
tumors.  It  is  not  seldom  that  multiple  enchondromatous  tumors  and  exostoses  are  seen  ; 
'"'t  in  all  these  instances  the  tumors  occupy  one  tissue. 

In  the  cancerous  multiple  tumors  no  such  description  can  be  given,  for  they  spread  in 
ever.wjdening  circles  from  the  parent  tumor,  the  cancerous  elements  spreading  locally  in 
connective  tissue  as  freely  a»  the  floating  blood-cells  move  through  the  walls  of  the  blood 
I*s«age8,  as  a  colloid  is  penetrated  by  a  crystalloid,  wandering  about  in  what  are  called 
»lid  tissues.  They  follow  the  course  of  the  lymphatics  and  affect  the  glands,  and  at  times 
*wm  to  follow  the  course  of  the  venous  circulation.  They  occur  by  continuity  of  tissue  as 
ftt)m  constitutional  repro<luction,  and  Mr.  Moore,  in  his  work  on  '  Rodent  Cancer'  has 
referred  to  a  case  of  Mr.  De  Morgan's  in  which,  from  a  cancerous  tumor  within  the  skull, 
»me  detached  fragments,  which  had  sunk  in  the  fluid  of  the  arachnoid,  adhered  to  the 
«pinal  cord  and  grew.  They  spare  no  tissue  or  organ,  but  invade  one  and  all,  without 
order  or  law,  in  their  destructive  objectless  growth. 

All  tumors  cannot,  however,  be  divided  into  the  innocent  and  the  malignant,  for  there 
ar«M>me  of  an  intermediate  kind  which  in  structure  approach  the  innocent,  but  in  habit 
•he  cancerous,  as  they  recur  after  removal.  They  have  consequently  been  called  recur- 
rent tumors ;  but,  as  the  habit  of  recurrence  is  not  the  only  point  in  which  they  approach 
the  cancerous  tumors,  it  is  i>erhaps  better  to  term  them  semi -malignant. 
I  propose,  therefore,  to  describe  tumors  under  three  headings : — 

1.  Innocent; 

2.  Semi-malignant,  or  recurrent ; 

3.  Malignant. 

I.  Innocent,  or  Non-malignant  Tumors. 

These  may  be  divided  into  the  "Cy«<iV"  and  the  ^^ Solid,'*  the  cystic  under  certain 
conditions  becoming  solid  by  the  development  of  intni-cystic  growths. 
Cysts  are  developed  in  many  ways : — 
1.  Some  are  possibly  new  growths  or  largely  developed  cells,  having  an  independent 
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life  and  Iteing  wipablcof  secretinj!  their  own  contents,  or  producing  solid  growth*; — auto-j 
Biious  cysts,  lis  Sir  J.  Paget  tulLs  tliem. 

2.  Some  an.'  formiifl  in  an  accidental  way  Uy  the  simple  effusion  of  fluid  into  tlie  spnceiij 
of  connective  or  other  tis^fies*  the  walls  of  th<^.>e  false  cysti  gradually  consolidating,  as  in 
commonly  seen  in  bursae  and  in  ordinary  tumors. 

3.  Others,  again,  are  produced  mechaniciiUy  by  the  dilatation  of  occluded  ducts  or  nat 
ural  gland-orifices,  the  cyst  enlarging  by  the  secretion  of  the  duets  or  gland  content;?.     Of 
these  llii^  mucous  cysts  of  the  tiioitth   iiml  vagina,  tlie   'icbaceoiis  cysts  of  the  skin,  and 
ibe  milk  cys^ts  of  the  breast,  are  ihe  bosi  examples.     Virchow  calls  these  cysta  by  reten- 
tion. 

In  tnimy  ca-^es,  however,  it  is  im[»ossible  to  ascertain  how  the  cysts  are  formed. 

Serous  cysts  are  most  commonly  found  connected  with  one  of  the  vitscnlar  glands  of 
the  body,  as  the  kidney,  ovary,  thyroid,  or  breast,  but  ihey  are  not  rnre  in  the  connec- 
tive tissue,  and  are  found  even  in  bones.  When  seeti  in  the  neck  they  are  described  n& 
"  hydroceles  of  the  neck.'"  Some  of  thcKi  are  congenital,  hut  the  majority  occur  later  in  life. 
They  appear  as  single  or  multil(ii:ular  cysts,  made  of  tliin  membranous  walls,  lined  with 
pavement  epilheliinn.  Like  a  serous  nieiiibrane  liiey  conlain  a  lim[>id,  watery,  or  tena- 
cious highly  albuminous  fluid,  more  or  less  stained  with  hlmKl,  occasionally  holding  choles-j 
tcrine  in  suspension.  These  cysts  are  found  in  the  neck,  anywhere  between  the  low* 
jaw  and  ehivicle,  bencatli  which  they  at  times  pass  (Fig.  H>) ;  they  are  usually  deeply^ 
seated,  and  occasionally  fupcrticlal ;  they  give  annoyance  only  from  their  size,  and  are 
l>atnlcss  ;  when  iiitlumcd,  they  may  suppurate.  They  are  recognizable  by  their  globul 
cystic  foriUj  soft  tliictuiitiiig  feel,  and  painless  increase. 


Fifi.  l»j. 
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Serous  ryst  of  iIil^  bprk,     (Birkett'a  eaio.) 


Large  hydroeHe  of  the  iid«1k,  In  a  child 
aged  three  ycarit.] 


Tlicse  cysts  are  not  to  be  confounded  with  those  of  the  th tf raid  (f land ^  which  are  far'^ 
more  common,  and  at  times  attain  a  large  size,  growing  as  fjuietly  and  painlessly  as  do 
the  cervical  Usually,  however,  they  have  lliicker  walls,  are  more  tense,  and  are  com- 
monly multiple  ;  moreover,  they  move  up  and  down  with  the  gland  on  deglutition.  Their 
contents  are  more  viscid  and  fn*quently  mixed  with  blood  in  variable  proportions;  indeed, 
some  of  these  thyroid  cysts  are  hlntid  cysts„  which  when  lapped  would  jio  on  bleeding  if 
allowed,  even  to  the,  death  of  the  patient.  I  liave  recorded  such  a  case  (»  Guy's  He(»orlfi  ' 
18t>4).  It  is  [jrohable,  as  Sir  J.  Paget  hjis  suggested,  that  many  of  the  cervicul  cysts  i 
thyroid  in  their  origin,  springing  from  some  outlying  portion  r»t  the  gland. 

Cysts  are  also  found  over  tlie  thyroid  cartilage,  hut  these  mostly  conliiiu  grunious  bhiod, 
and  nirely  grow  larger  than  half  a  walnut.  In  a  ca-se  under  my  own  observation,  a  cyst 
completely  covered  the  thyroid  curtilage,  and  was  lost  on  eillier  side  an  tlie  deejt  tiasues  of 
the  neck.  It  existed  in  an  atiuk  man  as  a  soft  fluctuating  swelling,  arid  hits  been  growing 
for  some  years  as  a  pninless  fornuilion. 

Cysts  which  are  possibly  hnrsjil,  are  likewiiie  found  in  connection  with  the  hyoid  bone. 

TuicATMENT. — Cervical  cysts  had  belter  he  left  alone,  unle&s  from  their  size  they 
retpiire  surgical  treatment,  because  there  is  always  danger  in  dealing  with  any  .deeply 
seated  cyst  in  this  region  from    the  liability  of  snhseqtH^nt  diffused  inflammation  of  the 
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eellular  tissues  of  the  neck.  I  lost  a  patient  some  years  ago,  from  this  cause,  after  simply 
tapping  the  cyst. 

When  surgical  treatment  is  called  for,  palliative  means  had  better  be  primarily  adopted. 
This  treatment  consists  in  merely  drawing  off  the  contents  of  the  cyst  by  means  of  a 
trocar  and  canula,  or  the  **  aspirator."  Should  the  fluid  re-collect  rapidly  the  operation 
may  be  repeated.  In  performing  this  operation  the  surgeon  must  guard  against  punc- 
turing any  of  the  supei^cial  veins  or  deep  vessels,  and  should  recall  their  position  before 
puncturing. 

Should  these  measures  fail  even  after  several  repetitions,  the  best  practice  is  to  intro- 
duce into  the  cavity  of  the  cyst  a  drainage  tube  made  of  perforated  India-rubber.  When 
the  tapping  has  induced  some  suppurative  action,  the  oi)ening  may  be  enlarged  and  the 
tube  inserted,  but  when  the  cyst  is  large  it  is  well  to  pass  the  tube  completely  through  it. 
This  may  readily  be  done  by  means  of  a  long  trocar  and  canula,  such  as  that  employed 
for  puncturing  the  bladder  per  rectum,  the  pilot  trocar  being  introduced  into  the  cyst  after 
it  has  been  opened  at  a  dependent  point,  and  then  made  to  traverse  the  cyst,  possibly 
beneath  the  sterno* mastoid  muscle  to  the  opposite  side.  The  pilot  trocar  should  then  be 
removed,  the  drainage  tube  passed  through  the  canula,  and  the  canula  taken  away,  the 
two  ends  of  the  tubing  being  fastened  together  to  prevent  its  slipping  out. 

I  have  treated  many  cases  of  deep  cervical  cysts  in  this  manner  with  success.  The 
great  point  to  attend  to  is  the  free  escape  of  all  pus  and  cyst  contents ;  if  air  gets  in,  let 
the  opening  be  free  enough  for  it  to  pass  out.  Should  fetor  appear,  the  cyst  should  be 
washed  out  daily  with  iodine  lotion,  Condy's  fluid,  or  some  other  disinfectant.  As  the 
ejst  contracts,  the  tube  may  be  removed,  but  so  long  as  any  cavity  remains,  it  should  be 
lefL  The  pasM^  of  a  seton  through  the  cysts  is  another  method  which  may  be  adopted, 
and  this  is  probably  more  suitable  for  small  than  for  large  cysts.  Injecting  the  cys£  with 
iodine  is  a  third  method  which  has  proved  successful,  though  it  is  as  dangerous  as  any 
other,  and  not  more  successful.  Extirpation  of  any  large  cervical  cyst  is  a  plan  of  treat- 
ment which  should  not  be  entertained ;  it  is  fraught  with  danger  and  difficulties. 

Thyroid  oysts  may  be  tapped  in  the  same  way  as  the  cervical,  this  simple  operation 
being  often  successful  for  a  long  period,  and  at  times  permanently  so.  When  more  active 
treatment  is  called  for,  the  injection  of  one  or  two  drachms  of  the  compound  tincture  of 
iodine  or  alcohol  may  be  employed,  according  to  the  size  of  the  cyst.  When  a  hlood  cyst 
has  been  tapped,  the  flow  of  blood  will  usually  cease  on  the  removal  of  the  canula ;  and 
the  tapping  may  cure  it.  In  the  cysts  over  the  thyroid  cartilage  a  puncture  may  be 
made,  but  when  the  fluid  re-collects  or  is  of  a  grumous  kind,  an  incision  into  the  cyst  in 
the  median  line  appears  the  best  practice.  I  have  done  this  on  several  occasion  with 
success,  leaving  a  very  slight  scar.  The  treatment  of  cysts  and  tumors  of  the  thyroid 
will,  however,  receive  attention  in  another  chapter. 

The  student  should  remember  that  ntevi,  when  they  degenerate,  commonly  show  cysts 
in  their  structure ;  these  are,  however,  usually  clustered  together  in  a  cutaneous  or  sub- 
cutaneous group.  When  they  appear  in  the  neck  they  might  be  mistaken  for  one  or 
other  of  the  cysts  already  alluded  to.  This  mistake  will  be  prevented  by  remembering 
the  fact  that  they  do  occur,  and  by  the  history  of  the  case. 

Mucous  cysts  are  found  wherever  mucous  glands  exist,  and  are  caused  by  some 
obstniction  to  the  escape  of  the  gland  contents.  They  contain  highly  tenacious  mucus- 
like liquid  albumen.  They  appear  on  the  mucous  membrane  of  the  lips  as  labial  cysts, 
and  are  small,  tense,  globular,  painless  swellings.  They  are  found  within  the  cheeks, 
npon  the  gum,  particularly  of  the  upper  jaw  and  antrum,  and  very  commonly  beneath  the 
tongue,  as  sublingual  mucous  cysts.  Such  cysts  have  been  usually  described  as  cases  of 
"  ranula,"  They  are  now  known  to  be  due  to  obstruction  of  the  ducts  of  liivini's  mucous 
glands,  and  are  not  necessarily  connected  with  the  salivary  organs.  Such  a  cyst  may 
develop  about  the  larynx,  and  cause  obstruction,  and  such  has  been  found  in  the  oesophagus. 
They  are  common  also  in  the  labia  pudendi,  and  also  in  the  vagina.  As  labial  and  vaginal 
mucous  cysts  they  appear  as  tense,  globular  tumors  beneath  the  mucous  membrane  of  the 
parts.  1  have  seen  them  as  large  as  an  orange.  These  cysts  generally  contain  thick,  ropy, 
mucoid  fluid,  of  a  colorless  or  slightly  yellow  tint.  Occasionally  the  fluid,  too,  is  mixed 
with  blood  in  different  proportions.  I  have  seen  them  contain  black,  milky,  or  coffee- 
ground  fluid.     Sometimes  they  inflame  and  suppurate,  and  run  on  into  abscesses. 

Treatment. — Small  labial  cysts  may  often  be  turned  out  as  a  whole  on  dividing  the 
mucous  membrane  over  them,  but  the  sublingual  and  larger  vaginal  cysts,  as  a  rule,  can- 
not be  thus  treated.     A  free  opening  \ni6  them,  and  the  introduction  of  a  good  plug  of 
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lint  .soaked  in  iodine  to  excile  suppuralion,  may  at  limes  suUk-e,  but  not  al'vays.     In  tli< 
so-culled   niiuilii  it   may  \*e  tried  b<.'l'ore  other  jiractiee  is  utteni|ile,d.     lit  the  sublinguiijj 
hibiiil,  and  vaginal  cysts,  I  have  lor  Kome  ywirs  been  in   the  hahit  of  seizing  the  upp< 
surface  of  the  cyst  with  «   pair  of  forceps  or  tenuculum,  anil  cotting  it  oft'  with  ecit^^soi'^al 
thus  freely  exposin";  the  deeper  wall.     In  the  sublingual  this  practice  i8,  us  a  nde,  sue 
cessful  without  further  treatment,  but  in  (he  labial  and  vaginal   cysts  I   have  in  uddilioB 
genemlly  destroyed  them  by  the  npplicntirMi  of  8ome  caustic,  such  us  nitriite  of  silver,  tQ 
the  exjKKsed  suHace,  after  which  the  wound  will  f;riniidate  healthily. 

Whi'n   these  cysts  can   be  excised   the  o[)enition   may  be   perfornicil.     They  must  be' 
de8troyed  or  the  secretion  will  go  on. 

The  mucous  cyi^ts  of  the  antrum  imd  ypper  jaw  will  be  described  amongst  the  tumors  o( 
the  jaw. 

Cutaneous   sebaceous   cysts,  aa   they  come   under  the    notice  of   the   surgeon, 
a[>pear  as   **  vonf/cnifdf"  and    **  (tcfjHfraV   tumors.      They  are   aualogous    to   the   mu<!OUd  ^_ 
cy8ts.  the  glands  of   the   tissue    being  in  both  ini^tances  at  fault.     »S«mie  are  doubt h^AW^f 
cause<l,  iis  i'ln^i  described  by  Sir  A.   Cooper,    by  the  obstruction   to  the  orifice  of   the^B 
sebaceous  glnndi*  of  the  skin,  for  tins  occluded  orilice   may  often    be  seen   as  a  small 
depressed  black  umhilicated  spot  upon  the  tumor;  the  contents  of  the  cyst  may  often  be 
squeezed  through  this  orifice,  or  into  it  a  probe  may  be  pa8,sed.     In  a  larger  proportion  of 
cai!eg»  on  making  an  attempt  to  rai^e  the  skin  from  tl«e  tumor,  a  dimph^  or  some  evidi'uee 
of  connectitjn  between  the  two  will  be  visible,  thereby  revealing  it*  nature.      IJut  in  other 
cases  no  such  obstructed  duct  or  even  cutaneous  depression  can  be  observed  ;  and  allhough^^M 
the  lumor  may  be   devehtped  within   the  integument,  it   is   probably  a  new  lurniation,  iiit^B 
adenoid  or  glandular  skin  tumor. 

The  congenital  sebaceous  tumors  difier  from  those  usually  met  with  in  the  adult,  or 
the  acquired  form,  in  that  lliey  am  more  deeply  placed  antJ  mostly  lying  beneath  the 
fascia  of  the  ]»art,  occasionally  heiieath  the  muscles;  they  are  nirely  cutaneous.  They 
are  moi-e  common  about  the  orbit  and  brow  than  any  other  part,  the  external  angle  of  the 
eye  being  tlieir  favorite  .seat.  They  np|>ear  as  small,  hard,  semiglobular  mju^iies  deeply 
placed,  tuul  are  often,  inde<*d,  upon  the  bone.  Ciusies,  too,  are  on  reeonl,  in  which,  by 
their  jiresence,  they  have  produced  jierfonuion  by  absorption  of  the  bone.  In  the  ear  this 
result  is  not  rare.  These  cysts  are  thin-walled,  and  often  contain  liquid  secretion;  some- 
times of  a  pearly  whiteness,  and  not  rarely  mixed  with  hair.  I  tiu'ued  a  complete  l»all  of 
hair  out  of  such  a  cyst  on  one  occasion,  though  usually  the  hairs  are  fine  like  eyelashes, 
and  are  mixed  with  the  sebaceous  matter.  The  contents  of  these  congenilul  cysts  are 
nirely  offensive. 

The  acquired  sebaceous  cysts  may  be  found  on  any  part  of  the  body  that  is  covered 
with  skin.     They  are  more  common  on  the  heail  and  face   than  elsewhere,  two-thirds  oi^ 

all  c;iges  occurring  in  these  regions  : 
when  on  the  s<'al[»  they  are  known 
as  "  we««"  (Fig.  18).  They  are 
always  surrounded  by  a  cyst-wall, 
eomiKised  of  libnuis  tissue  more  or 
less  dense,  and  which  can  always 
be  seen  after  these  tumors  have 
been  enuclealeil  from  their  beds^ 
In  '*  wens,"  however,  there  is  a 
marked  peculiarity  which  demands 
son^e  notice.  •'  The  chiet'  pecu- 
liarity consists  in  a  thick  dense 
horny  capsule,  which  is  closely  in 
contact  with  the  fibrous  envelope 
of  the  original  gland.  This  horny 
ra|isule  was  formerly  regarded  as 
the  cyst-wuD  altered  by  pressure, 
until  Mr.  Pre?((V»tt  Hewetl  demon- 
strated its  true  relations  ami  una- 
toiuical  structure  in  his  lecture  at 
the  College  of  Surgeons.  It  is 
now  clearly  proved  that  when  one 
of  these  sebaceous  tumors  is  squeezed  out  after  the  division  of  the  skin,  the  fibrous  cyst 
remains  behind.     This  cyst  can  be  afterwards  excised,  and  its  structure  is  identical  with 
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that  of  all  the  others.  But  the  construction  of  the  homy  capsule  requires  explanation. 
If  carefully  examined,  it  is  found  to  consist  of  epithelium,  layer  upon  layer,  mixed  up 
with  sebaceous  matter.  Sometimes  a  solid  mass  of  epithelium  is  formed,  in  other  instances 
a  cavity  exists  in  the  centre,  filled  with  soft  sebaceous  secretion.  This  capsule  then  seems 
to  be  a  production  of  the  epithelium  of  the  sebaceous  gland,  which,  being  subjected  to  the 
pressure  of  the  unyieldincr  textures  in  which  the  tumor  is  developed,  becomes  converted 
by  slow  degrees  into  a  tissue  closely  resembling  horn  or  fibro-cartilage"  (Birkett,  *  Guy's 
Rep.,*  1851>). 

These  sebaceous  tumors  are  more  frequent  in  women  than  in  men,  and  are,  beyond 
doubt,  hereditary.  Sir  J.  Paget  says  "  they  are  certainly  more  commonly  hereditary  than 
are  any  forms  of  cuncer." 

Fiuigating  and  follioular  tumors. — In  neglected  examples  of  sebaceous  cyst 
the  contents  of  the  tumor  may  soften  down,  and,  causing  suppuration,  may  escape  ex- 
ternally by  ulceration.  From  the  inner  surface  of  the  evacuated  cyst  a  new  growth  may 
spring  up,  which,  when  forming  an  irregular,  fungating,  bleeding  surface  may  at  times 
put  on  an  appearance  which  has  been  mistaken  for  cancer.  On  examining  the  edges  of 
the  wound,  however,  this  mistake  can  scarcely  be  long  entertained,  as  it  will  be  at  once 
obeened  that  the  edges  of  the  wound  are  healthy,  and  not  infiltrated  with  new  matter,  as 
vould  be  the  case  in  a  cancer  (Fig.  19).  This  fungating  growth  is  really  composed  of 
exuberant  granulation  from  the  cyst  itself.  Abemethy  recognized  this  when  he  said,  *'  I 
bve  also  seen  after  the  bursting  of  an  encysted  tumor  the  surrounding  parts  indurate  and 
throw  out  a  fungus,  forming  a  disease  appearing  like  a 
cancer  and  which  could  not  be  cured."     And  "  it  is  Fio,  19. 

DO  nncommon  circumstance  to  meet  with  wens  that 
have  burst  spontaneously  and  have  thrown  out  a  fungus, 
*hich,  like  a  fungous  body,  prevents  the  surrounding 
integument  from  healing:"  The  best  account  of  the 
afcction  is  by  Mr.  Cock  (» Guy's  Rep.,'  1852). 

Treatment. — The  only  correct  treatment  of  these 
cysts,  whether  whole,  broken,  or  fungating,  consists  in 
tbeir  removal.  In  removing  "  wens,"  or  acquired 
<7«8i  however,  it  is  not  necessary  to  be  too  careful  in 
<ii88ecting  them  out  entire,  the  most  effective  method 

being  to  slit  open  the  tumor  with  a  bistoury  and  then  Fungating  foiucniar  tumor, 

'nrning  it  out  with  the  forceps  or  handle  of  the  knife  ; 
ibecyst  wall  itself  left  is  closely  connected  with  the  skin,  but  no  harm  follows.  In  the 
removal  of  sebaceous  cysts  from  other  parts  of  the  body  the  capsule  of  the  cyst  should  be 
taicen  away,  whilfc  in  the  fungating  tumor  the  whole  ought  to  be  excised.  In  the  treat- 
ment of  the  eongenttal tumor  it  is  always  better  to  try  and  dissect  out  the  cyst  entirely  ;  but 
tioihing  is  more  unsatisfactory  than  operating  in  such  cases,  for  the  cyst  is  always  deep, 
''scajjsule  thin  and  adherent,  and  any  attempt  to  dissect  it  out,  as  a  whole,  is  too  often 
foiled  by  the  bursting  or  puncturing  of  the  capsule  and  the  escape  of  its  contents.  "When 
•bis  occurs  the  surgeon  must  take  as  much  of  the  capsule  as  he  can  and  then  close  the 
»oond,  a  good  result  following,  as  a  rule,  though  at  times  a  recurrence  of  the  growth  will 
ennue. 

The  fear  of  erysipelas  after  these  operations  is  really  almost  groundless.  It  may  arise, 
bot  out  of  more  than  one  hundred  cases  consecutively  observed,  I  have  not  seen  one 
example.  Pyaemia  may  follow  this  as  it  does  any  other  minor  operation,  but  not  more 
ffttioently.  When  patients  are  cachectic,  such  an  operation  of  expediency  as  that  for 
'be  removal  of  a  "  wen"  had  better  be  postponed,  for  under  low  conditions  of  health  blood 
powoning  is  likely  to  follow.  Should,  however,  its  removal  be  urged,  this  may  be  done 
by  the  injection  into  the  cyst  of  some  caustic,  such  as  a  few  drops  of  deliquescent  chloride 
of  rinc,  of  carbolic  acid,  or  the  external  application  of  nitric  acid,  or  potassa  fusa,  to 
produce  a  slough  through  the  skin,  when  the  contents  of  the  cyst  may  be  turned  or 
drawn  out. 

The  dermoid  cysts  of  the  ovary  are  only  of  pathological  interest,  as  are  the  dentigerous 
ersts  of  these  parts.  The  dentigerous  cyst  of  the  ja'v  will  be  treated  of  in  the  chapter  on 
di.«ea.«!es  of  the  jaws. 

Fatty  tumors,  otherwise  called  lipomata  or  steatomata,  are  very  common.  They 
are  found  wherever  fat  exists  naturally  in  the  body ;  and,  as  this  material  is  more  espe- 
cially deposited  in  the  integument,  it  is  in  and  beneath  this  that  fatty  tumors  are  most 
frequently  met  with.     They  occur  at  all  i>eriods  of  life,  from  infancy  to  old  age,  and  are 
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even  congenital,     Tliey  attack   tlie  male  sex  as  well  as  the  female^  but  tliey  are  tlir 
times  siH  commmi  in  tl»e  lattiu*.     Thoy  are  gonernllj  single,  hut  occasionally  multiple.     Il 
have  seen  a  eikse  in  wlrii^h  Hie  whole  integument  wiis  stiuliled  with  tliem,  and  under  these 
circumstances  they  are  usually  small.     It  is  impossible  to  assign  any  valid  cause  for  their 

develo|mient,  hereditary  and  accidon- 
Fio.  20.  tul  cuujjfs  havinj*  a  doubtful  influence. 

Theyjire  troublesome  only  from  their ^j 
pLusitioii  and  the  deformity  ih^y  occari| 
sion  (Fig.  2<*),  and  are  at  times  the 
seal  of  pain,  though  such  a  sym(»tom 
nuist  1r!  h)oked  upon  as  an  accident 
due  to  eheir  position. 

These  tumors  are,  as  a  rule,  "en- 
capsuled  ;'^  although  in  rare  casea 
they  are  *'  continuous"  or  "  diffused." 
This  latter  variety  differs  only  from 
\\w  fnrmrr  in  tliat  they  are  made  up 
of  smaller  lobules  of  fat,  and  are 
more  dense,  while  they  are  morQH 
common  about  the  nuf»e  of  the  neck  ' 
and  faer  than  the  encupsuk-d  variety  ; 
the  large  double  chin  being  an  exam- 
ple of  the  continuous  lij>oma.  and 
cono:enital  lipomala  are  generally  of 
this  nature.  The  encystfid  lifiomata  are  most  common  on  the  shoulder,  thigh,  and  trunk; 
some  are  deep-seated,  as  b»*tweeji  llie  rau^eles  of  the  limb:*,  or  within  tlini  abdomen,  or 
scrotum.  Fatty  tumors  at  linw»  shift  I  heir  position,  that  is,  they  drop  downwards; 
several  such  eases  have  [insse<l  under  my  notice^  in  which  the  tumor  has  travelled  some 
distance.  Such  an  occurrence  is  i>eculiar  to  this  form  of  tumor,  and  suffices  to  fix  its 
nattire. 

The  diat/nosit  is  not  usually  dillicull.  If  the  tumor  be  deep  a  doubt  may  be  felt,  but, 
practically,  the  questifui  is  not  of  great  moment,  for  it  only  refers  to  the  nature  of  a  simple 
growtli.  jmd  not  to  its  treatment.  If  subcutaneous,  these  tumors  are  lobulated  and 
encysted,  that  is,  arc  detined  by  a  distinct  boundary,  their  cyst-wall  l>eing  formed  by  the 
condensed  fibro-celhdar  tissue  in  which  they  are  developed.  To  the  hand  of  the  examiner 
the  tumor  will  feel  more  or  less  firm,  and  made  up  of  lobes  ;  when  frozen  by  the  ai)[diejition 
of  ice  it  becomes  harder.  To  the  eye  the  tumor  will,  on  ruisinjj  it  from  its  base  and  di«-»| 
tenrliiig  tlie  skin,  appear  dimpled,  and  in  parts  the  skin  will  he  «[uite  drawn  inwanlvH 
towards  the  new  growth. 

Trkatmknt. — AV'hen  no  necessity  exists  for  their  removal  they  should  be  left  alone. 
AVheii  large  and  unsightly,  eumberr*orae  or  growings  they  sliould  be  removed  by  excision. 
A  single  incision  through  the  centre  of  the  growth  is  the  best  and  most  ex|>editiou8 
method  for  turning  the  eyat  out  of  its  bed,  which  can  be  done  readily  by  the  finger.  In 
dealing  with  the  i«?nduh«us  growths  the  wliole  should  be  cut  olf,  leaving  enough  skin  to 
cover  the  womid.  After  the  operation  the  edges  of  the  wound  should  be  brought  together 
by  strapping  ttnd  steady  pn^ssurc  should  be  applied  ;  rapid  union  usually  follows.  Fatty 
t tumors,  when  removed,  verj'  rarely  return.  Curling  has  recorded  u  case,  however,  in 
which  a  reenrrence  took  plm-e,  but  so  much  connective  tissue  was  present  in  that  example 
as  nlmosl  to  remove  it  from  the  class  of  lipoma  ('Path.  Trans.,'  vol.  xviii.  1807).  I  have 
al'*o  removed  from  the  buttock  of  a  lady  a  lipoma  of  two  years'  growth,  the  sire  of  a  fiaU«Ji 
having  removed  from  the  snme  part  a  like  tumor  twelve  years  previously.  HJ 

The  ''continuous"  fatty  tumor  shouhl  never  be  removed  unless  under  very  urgent  cir»- 
Gumstanees.  The  operation  is  eompanitively  formidable,  so  much  dissection  Ijeing  recpiired. 
In  ehildren,  however,  these  tumors  may  1k^  dealt  with.  ^^J 

Fibrocellular  and  myxomatous  tumors.^The  term  '^fihroeeUular**  wii^ 
originally  given  by  Sir  J.  Paget  ii]  his  elnssical  lectures  on  tumors  to  a  group  of  new 
growths  or  outgrowtlis  made  up  of  tissue  more  or  less  i^esenibling  the  normal  tibroeellular 
or  connective  tissue  of  the  body,  and  the  term  '■''  myxomn*  luis  been  applied  by  VirchoW 
to  the  softer,  looser,  and  more  succulent  or  mucous  variety  of  tins  group.  Billmth  cidU 
tlds  '* myxosarcoma;"  MiiUer  collonema  or  culloid  sarcoma.  The  typical  Jibrocrtlulnr 
tumor  is  firm,  with  a  liomogeneous  surlace  on  seetion,  and  bands  of  tlelicatc  (ilamentouB 
white  fibre  tissue  intersecting  its  substance.     Microscopically  these  bands  are  com[x>9e<i  of 
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i'if  delicate  fibrea  of  connective  tissue  which  freely  interlnce;  while  elongate<l 
C0T|iiiftcIe>«  anil  nuclei,  varying  in  abundance  in  difltreni  specimens,  are  found  within  the 
tibrou^  nieshe*.  The  tumor  is  more  or  k'S8  'edemtuous,  serous  fluid  on  s;eclion  draining 
away.  In  the  typical  myxoma  the  tumor  is  less  firm  but  more  elastic  llian  the  Ibrmer; 
\\A  nattjre  is  far  le^  homogeneouSf  and  presents  less  well-marked  interlacing  fasciculi  of 
connective  ti88ue»  and  from  the  meshes  of  this  tissue  will  flow  a  variable  stream  of  clear, 
trant^lucent  viscid  raucus.  The  fibres  of  the  connective  tissuf  are  visible  under  the  micro- 
scope, but  in  smaller  bundles  and  more  drawn  out.  Abundance  of  ceUss,  also  rounded, 
elongated,  branchinfi,  and  even  anaslomomng  together  with  nuclei^  will  he  found  lo  till  the 
cavttit*.*  formed  by  tlie  contused  network  of  delicate  fibres  of  which  the  tumor  is  composed. 
The  structure  of  the  tumor,  siivB  Sir  J.  Paj»et,  closely  resembles  the  embryonic  connective 
tissue,  or  the  Whartonian  jelly  of  the  umbilical  cord.  Between  these  two  extremes  many 
intermediate  varieties  are  found  in  pnictice,  the  cell  or  the  rtl>rous  elements  predominating 
in  different  proportions  with  the  viscid  mucous  secretion.  In  tlie  myxoniata,  fat  often 
forms  an  important  element  in  its  structure;  glanduhir  elements  may  also  be  tbund,  their 
prcjsence  being  determined  by  the  position  of  the  growth  and  the  propim^nity  of  a  gland. 
Bone  or  cartilaginous  elements  are  at  times  mixed  with  the  others.  The  fibroeellular 
tumors  are  mostly  outgrowths,  the  different  forms  of  softer  j>olypi  and  cutuni>oii8  pendulous 
tumors  lieing  of  this  nature.  The  polypi  of  the  nose  are  the  best  specimens  of  the  Unsser 
kind  of  librocellular  growths,  us  in  consistence  they  vary  from  a  watery  j>ellucid  pendulous 
oulgrowlh  to  a  firm,  more  compuct,  and  fibrous  tissue.  They  are,  however,  always  covered 
;  mucous  membrane  with  its  ciliated  cpilhelium.  The  softer  tumors  of  the  antrum  are 
I  of  the  same  nature,  as  are  the  mucous  jKvlypi  of  tlie  uterus,  bUulder,  and  rectum.  In 
lie  rectum  the  fibroeellular  tissue  is  intimately  mixed  with  the  glandular  elements  of  the 
|»iirt.  Amongst  the  tibrocelhilar  outgrowths  of  the  int<'gument  those  of  the  male  and 
female  genital  organs  are  the  ctHnmonest,  The  tropical  eh'idiantiasis  scroti  is  of  this  chisi. 
The  pedunculated  outgrowths  of  the  skin  are  also  of  the  same  kind, 

J^ihroc^UuIar  growths^  as  dee|>-scaled  tunjors,  are  very  rare.  They  do  occur,  however, 
in  the  connective  tissue  of  the  body,  the  intermuscular  spaces  of  the  thigh  and  arm  being 
the  commonest  seal.  They  are  always  surrounded  by  a  cupsnle^  and  when  not  conlined 
by  unyielding  partes,  are  more  or  less  ovoid;  at  times  they  are  lobed.  Tiiey  possetss  u 
0cuooth  outline  iis  well  as  an  elastic  feel ;  some  of  the  softer  kinds,  indeed,  give  the  idea 
of  fluid.  They  are  tumors  of  adult  life,  being  rarely  met  with  in  children.  They  increase 
in  sire  with  variable  mpidity,  the  amount  m\'  fluid  they  contain  raiiterially  affecting  this 
feature.  The  pendulous  fibrocelhdar  outgrowths,  mucous  or  cutaneous,  at  times  swell  out 
and  at  others  coninu't,  while  those  of  the  skin  appear  shrivelled  and  loosely  encapsuied. 
Those  of  the  genital  organs  may  attain  a  very  large  size,  some  wliich  are  on  record  having 
weighed  as  mtich  as  forty  i^Ksuniie,     At  times  these  tumors  influme,  slough,  or  ulcerate  in 

;  indolent  but  in  no  way  a  typical  manner. 

Myoxovinta  ait?  mostly  soft,  succulent  tumors,  made  up  of  loose  connective  tissue,  with 
iiOro  or  less  of  their  own  special  tenacious  gelatinous  secretion*  They  are  not  rare  about 
tbe  angle  of  the  jaw,  nose,  breast,  and  abdomen.  They  are  met  with  also  in  the  extre- 
mities Hod  in  the  eye.  as  well  as  in  the  delicate  connective  tissue  of  the  nervous  system, 
particularly  of  the  brain  an<l  also  of  the  nerves.  When  attacking  the  brain  and  nerves 
Micb  growths  are  commonly  found  in  the  young;  Virchow  has  named  them  (fitonutla  (Fig. 
j||2),  the  cells  heing  of  a  small  round  or  pointed  form,  embedded  in  gnuiules  ami  held 
plher  l)y  delicate  fibres.  In  some  cases  the  fibre  element  approaches  the  tinner  kind  of 
cellular  tumors. 

TiiK\TMiiXT. — Excision  is  the  only  practice  that  can  be  followed;  although  this  opera- 
tion nc»?d  not  l»e  performed  when  the  tumor  is  small  and  not  progressing,  es|^eci{lUy  when 
it  occurs  in  aged  people.  Good  success  usually  attends  the  practice.  In  the  firmer  fibro- 
oellnlar  varieties,  and  in  the  firm  myxomafa,  a  return  of  the  tumor  is  not  to  be  expected, 
but  in  the  softer   myxomata,  where  cell   elements  predominate,  the  risks  of  a  return  are 

Fibrous  tumors — Sarcoma. — This  term  is  applicable  to  the  denser  form  of  tumors 
or  outgrowths  made  up  of  fibre-tissue  or  closely-packed  connective  tissue  elements  (Fig. 
81).  When  mixed  with  the  non-striped  muscular  fibre,  the  growth  is  known  as  '-'Jthro- 
McUk^A/r,*'  or  05  a  **  myoma"  f  Virchow's  term).  When  associated  with  cysts,  it  is  called 
**Jibra^yMtic,**  and  when  with  caleareous  matter  '\fi(tro-c(ile(Hfous."  These  varieties 
•re  round  chiefly  in  the  uterus.  Fibrous  outgroiothn  or  po/ypt  are  commonly  met  with  in 
Uterus,  pharynx,  and  occasionally  i<i  the  rectum.  They  have  been  found  in  the  in* 
De  and  other  part^.     Fibrous  tumors  are  found  likewise  in  the  uterus  and  prostate, 
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ixui]  oreasionaJI^  in  connection  witli   tin*   boTicia.  periostoum,  jKirves  and  skin.     I 
al.u)tit  till.*  liotivs  the  t-k'mt'nt<  of  bone  or  ciirhliijic  arc  iisiuiliv  lound. 

The  fibrous  outgrowths  have  no  capsule,  but  are  continuoujH  with  the  tjf«aii 
from  wliiL'li  tliey  spriiijj,  ami  are  nuitle  ii])  ot"  libre  ti^iguo  mon.'  or  less  clo??('ly  packed  uiu.l 
arrariiL^ti  in  bundles  or  in  ooncentric  circles  ;  they  are  but  feebly  vascular.     TIjosc  of  tU^ 
uterus  lire  the  most  tvpi<^'al.      (Fijr.  '21.) 

Fibrous  tumors  are  ed-ways  encapsuled,  and  have  a  tendeney  to  assume  i 
ovoid  or  globular  form  when  not  eontined,  but  xvhen   eompressed  or  bound  down  by  &at 

rounding  part^,  they  take  an  irregular  lobular  shaj>e* 
In  structure  they  are  very  nimilar  to  the  outgrowths. 

Fibrous  tumors  are  firni^  and  oecasionally  mo<>t  un- 
yielding. They  are  slow  in  I  heir  increase,  and  give 
pain  only  frotn  their  position.  When  bound  down  by 
n  dense  fascia  or  .*iiuaied  near  a  nerve  tliey  cause 
much  distress.  They  only  interfere  with  life  or  eom- 
fort  meclianicaJly.  They  an;  usually  single,  except  in 
the  uterus  and  when  in  connection  with  the  nerves. 
As  they  come  untl(;r  the  notice  of  the  surgeon,  those 
connected  with  the  periosteum  or  bones,  called  perioi- 
teal  xarcnmtt^  are  the  most  common,  and  of  idl  bones 
the  jaws  are  the  mo8t  freiiuenily  aflected  by  ihem. 
They  an?  cbielly  pcrioeleal  and  appear  as  outgrowths 
(r»W<"  Chapter  on  Tuinor*  of  Bone).  They  are  tbund 
in  (he  pharynx,  on  the  lobule  of  the  ear,  and  on  tlie 
nerves  as  **  m-uronuila." 

The  Subcutaneous  fibrous  tumor  is  n  hard 
movable  tinnor  InMieaih  tlie  skin.  It  is  usually  small, 
but  when  of  a  less  dense  kind  and  more  clearly  ap- 
proaching the  fibro-cellular  tumor,  it  may  attain  a 
large  ai/e.  Under  tliese  ein-uuisfances  the  skin  will 
iH^come  part  of  the  tumor,  it  will  tiien  often  ulcerate 
and  allow  tlie  growth  tt)  protrude  through  the  opening 
and  nloemte  and  even  slough,  and  thus  these  tumors 
sometimes  bleed  freely.     At  times  fibrous  tumors  seem  to  grow  from  ihe  deep  fascia. 

Excision  is  the  only  treattnent  which  oHers  any  prospect  of  success,  and  when  tlx'se 
fibrous  tumtu's  are  removed  a  recurrence  is  rarely  met  with.  The  fihro-muscular,  Jibro. 
cystic,  and  tibru-calcareoufi  tunn»rs  are  mostly  nierine. 

Enchondromata,  or  cartilaginous  tumors,  arc  most  commonly  met  %vith  ii 
connection  with  bone;  next  in  frer|uenev  they  are  found  in  the  {»aroiid,  submaxiUary 
regions,  and  are  seen  in  the  testicles,  intermuscular  se[>fa,  and  other  parts. 

They  apj>ear,  Jis  a  ruhi.  in  young  subjects,  in  j>eople  under  middle  age,  and  are  fur  more 
common,  according  lo  my  own  notes,  in  the  female  than  in  the  male.  They  are  usually 
slow  in  growth,  the  majority  having  existed  years  before  the  patient  seeks  advice.  The 
instaiuM^s  of  tumors  of  nipid  growth  on  record  are  nire.  These  tumors,  when  not  out- 
growths, are  always  encysted,  and  have  a  smooth,  tense,  and  elastic  feel.  In  some  exam- 
ples I  hey  are  uniform  and  even,  in  others  bossy  and  nodulated;  they  rarely  cause  {min,  ^ , 
and  produce  anxiety  simply  from  their  position  and  size.  Those  in  the  parotid  or  sul 
maxillary  region  appear  to  grow  superlicially,  ami  to  be  movnlde;  but  they  often  dtp 
down  deeply  into  llie  tissues,  and  considerable  care  is  retpiin  d  in  their  i-emoval ;  as  often 
as  not  they  are  very  adherent  to  the  stirrounding  part*!.  These  simple  parotid  tumors 
rarely  involve  the  facial  nerve  or  causi^  paralysis,  as  do  the  cancerous  twrnors.  When  the 
cartilaginous  tumors  grow  witJiiti  bones,  they  expand  tht-m  into  a  thin  shell. 

[The  accompanying  illustration  gives  a  good  idea  of  the  npfjcarance  of  these  growths 
when  situated  upon  the  hand.  It  is  dniwn  from  an  instance  occurring  in  a  young  boy. 
The  largest  masses  of  enchondromatous  material  were  situated  upon  the  first  phalanges  of 
the  S(LH-ond,  third,  and  fnurlh  fingers,  and  also  upon  the  second  phalanges  of  the  secon<f 
and  thinl  fingers,  while  snuUler  tumors  were  connected  with  the  remaining  phalangeal 
bones.  The  motion  in  the  joints  was  re^•<tricted^  and  in  some  places  there  was  partial  lu> 
alion,  although  the  greatest  bulk  of  the  tumors,  in  most  places,  seemed  to  be  n|x)n  iIm 
shafts  of  the  phalanges.  There  was  some  deposit  at  the  distal  ends  of  the  metacarpal 
bones,  and  owing  lo  abnormal  relaxation,  the  fingers  could  be  bent  backwarda  until  they 
stood  at  a  right  angle  with  the  metacarpus.     There  is  no  ^>ain  in  such  tumors,  which  are 
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iligii,  and  only  impuir  the  function  of  tlie  hand  by  th»^ir  bulk,  which  prevt^nts  the  free 
[li«4f  of  the  fingens.] 

I      These  curtilflginous  tumors  arc  iisually  innocent,  and  canfleqnently  only  separate  the 
parts  between  which  they  are  developed.     They  never  involve  the  integument  by  inrtliru- 
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tion^but  only  stretch  it;  in  exceptional 
instances  they  excite  intlammtition  ami 
ulceration  in  the  .skin,  with  subsequent 
perforation  ;  they  do  not  affect  the  sys- 
tem   through   the   glands,  although    it 
must  he  added  that  rare  examples  iiro 
on  record  in  which  curtilaginoui*  lunioi-s 
have  returned  and  utlected   the    lym- 
phatic syjstein  like  a  cancer.     Sir  J. 
Paget  has  recordf  d  such  an  instance  in 
the  '  Med.-Chir.  Trans.,'  18r>5,  and  De 
Morgan  in  the  *  Paili.  Trans.,'  voL  xx. 
The  section  of  a  cartilaginous  tumor 
^ift  fairly  characteristic  (Fig*  23),     It  cuts  crisply  and  presenta  a  j-ntooih  surface  j  it  may 
»p|.iear  oi'  one  nm!<«.  or  made  up  of  many  lobuIe<i.     In  some  caries  the  consistence  of  the 
(amor  is  close,  and  h  eom|»ot*etl  of  tranjilueent  or  bluish  masses  of  ftctal  cartilage,  as  is 
seen   in   the  periosteal  fonns.     In   others  it   is  hKise  and  granular^  as  in  ihoae  ex- 
iling the  bones.     In  many  of  them  tibrous  or  glanilular  tisf^ue  ii*  intimately  mixed  with 
ihe  utructure  of  the  tumor,  the  parotid  tumor  affording  the  best  type  of  this  kind.     In  the 
cartihiginoua  turaore  o(  bone,  hone  elements  are  alway?'  prc?(ent ;  in  those  of  periosteum, 
I  fihroua  elements ;  and  wliere  glands  are  involved,  glan<iular  structure.     When  cartihiginons 
tumors  *oftcn   down,  cysts  are  found,  usually  con  raining  a   dirty  brown  serous  flui<l,  or 
I  otm^dy  filled  with  broken-down  tissue  and  pU3,or  with  a  more  tenacious  synovial  kind  of  fluid. 
Mt't'rosropicafii/^  cartilaginous  tumors  j)reaent  diverse  forms*,  sin^plefictal  cartilage-eel Ir^, 
Irmbrddedin  some  cases  in  a  hyaline  or   in  a  granular  matrix,,  in  others   in  a   tibrous  or 
iular  stroma,  or  even  both  in  different  parts  of  the  snme  growth.     The  mo^t  tyjiical 
i»  that  in  which  the  cartilage-cells  aiT  grouped  together  in  msiswes,  swrrounded  by 
I  tissue-     From   tliis  ty|ie  grejit  deviations  occur,  the  cells  being,  more  or  less,  seal- 
between  the  fihrea.     In  some  instances  the  nuclei  of  the  eells  are  free  and  numerous. 
Mhers   they  are   tilled  with  granules  or  oil-globules,  apparently  degenerating.     Occ»i^ 
I  •'•onally«  the  cartilage -eel  Is  are  developing,  and  take  on  the  mature  form  of  bone-cells 
(Fig.  30). 

Treatmext. — The  removal  of  the  cartilaginous  growth  is  the  only  efficient  treatment, 

I  but  tlie  pnictice  must  be  determine<l  by  the  |>osition  of  the  growth  and  all  the  other  points 

with  which   the  tumor   is  clinically  surrounded.     When   removed,  a   return  rarely  takes 

I  place.     Cases,  however,  are  on  record  (the  Guy's  Museum  containing  a  few),  in  which  a 

j  return  ensued  after  a  second  or  third  excision,  but  siuch  instances  are  exceptional. 

The  rartilaginoua  tomorsof  bone  will  he  considered  under  the  head  of  Diseases  of  Bone, 
Osseous  tumors  naturally  come  to  be  dealt  with  nfter  the  cnrtilaginoua,  for  the  two 
IfWlseilM  arc  usually  condiined  ;  and,  as  in  the  cnchondromata,  traces  of  1>one  may  be 
ifooiid*  to  in  the  osseous  timiors  traces  of  cartilage  may  exist. 

These  aie  found  in  two  torms,  the  cuncefhug  bony  and  the  compact  bony  tumor^  better 
I  known  under  the  name  of  ivory  exostoeis.     The  latter  growth  is  peculiar  to  the  bones  of 
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The  cnncj^llons  is  nlmost  always  rle^'eloped  throuirh  cartilage,  and  made  up  o 
]>rt'cis«*ly  similar  to  tin'  eancfllous  tis<iir  of  bone.  In  some  cntifs  it  is  covt^red  with  a  thin 
casing  of  conifmrt  bone,  like  the  rartilaginouf*  liinior  growing  within  a  bone,  but  in  most 
it  in  covered  with  a  layer  of  tyirlila<»e,  by  ilie  osjiiilioaiioti  of  which  it  grows.  A  diagram 
illustralirig  these  points  will  he  found  i»  the  chajilor  dealing  with  rxoslo.sia,  and  the  clini 
aji|)e<'t  of  the  s(ilij(»ct  will  be  again  considered  in  the  chapter  on  Tnniors  of  Bone, 

Myeloid  tumors  are,  as  primary  growth.'^,  always  fouinhussoeiated  with  bone,  eith< 
growing  from  the  hone,  as  in  *♦  epnli"*,"  or  more  commo»dy  in  the  bone,  and  when  in  lhi» 
[losUion  nsually  in  the  arlieular  end.  The  terra  was  givrn  to  the  cUi^s  by  Paget  on  ac- 
einirit  of  the  likeness  between  its  celU  and  those  of  fa?tnl  marrow^.  Lebert  called  ibem 
*'  fihrofdastie,"  and  Vireliow  '*  giant-celled  sareoma."  J 

Wlien  itiese  tumors  nm  (>erio^.teai  they  lifive  the  clinJCAl  features  of  a  fibrous  growth^ 
wlien  within  the  bone,  they  apfiear  as  ehronie  exjianjitons  of  the  articular  extremity  or 
shaft.  Wlien  large  and  so  ex[iande<l  as  to  have  hurst  through  their  osseous  case,  they 
appear  cystic  and  .semi-fluctuating — even  lo  the  extent  of  being  pulsatile.  They  are 
usually  slow  in  (heir  progress,  ivnd  often  painless,  and  it  is  fair  to  supfwse  that  many  of 
t!ie  eases  of  cystic  expansion  of  the  arlieular  extremity  of  a  bone  are  due  to  myeloid  dis- 
ease. The  disease  is  one  of  j^outh  and  yonng  adult  life,  and  the  growth  is  usually  single. 
It  iri  not  connected  with  any  cachexia  or  glandular  enlargement*  as  happens  wiih  cancer, 
and  when  removed  it  rarely  returns.  Instances  of  recurrence,  however,  have  occurred, 
and  I  have  seen  one.     Sir  J.  Paget  has  recorded  others. 

A  myeloid  tumor  presents  in  section  a  peculiar  afjpearance.  it  may  be  solid  or  cystic 
in  variable  degrees;  os,seous  matter,  (ihrous  matter,  or  fluid  may  exist  in  different  propor- 
tions; yet  in  every  specimen  the  cut  surtkce  will  present  blotches  of  a  pomegranate  erim* 
pon  or  of  a  darker  blood  color,  these  tints  mingling  more  or  less  regularly  with  those  of  the 
other  (issues. 

Under  the  mieroscope  the  characteristic  |>oIy nucleated  cells  are  seen  ;  these  are  large, 
round,  or  irreguUir  cells,  ct)ntaining  niany^  even  ten  or  more,  oval,  well-defined  nncleal<^i 
nticlei  floating  in  a  clear  or  granular  substance.  They  are  found  in  masses  or  distributed 
throMghoul  the  tumor  between  the  bundles  of  tihre  tissue.  They  are  diagnostic  of  myeloid 
disease.  With  these  cells  lAdxrl's  caudate  or  spindle-shajjed  cells  are  also  found  {vide 
Fig.  .11). 

Glandular  or  adenoid  tumors  nre  new  growths  simulating  more  or  less  perfectly 
the  ghiad  stnicture  in  the  neighborhood  of  which  they  grow,  and  are  not  hypertrophies  of 
the  glands,  but  distinct  ttimors.  In  the  breast  tlir*  usual  innocent  tumor  of  tfie  organ  ig  of 
ifiis  nature,  and  is  euUetl  adenorele^  but  it  ts  also  found  in  the  |>rost!ite,  uterus,  lips,  ton^ib 
thyrfiid,  and  integument.  They  are  not  rare  as  lymphatic  glandular  tumors*  Fig.  SH 
represents  admirably  the  microscopical  features  of  the  adenomata  as  a  class,  and  Fig.  24 
the  appettmiice  of  such  a  tumor  in  section,  some  parts  being  solid  and  others  comp08ed  of 
pendulous  inlracystic  growths. 

They  are  generally  growths  of  young  life,  and  are  found  during  the  active  period  of  a 
glandV  existence.  They  are  always  encapsuled,  and  can  usualiy  be  turned  out  of  their 
bed  with  ease  on  dividing  the  capsule.     They  generally  assume  a  round  or  ovoid  shape. 

and  are  distinctly  movable  beneath 
Fio.  24,  the   integument   which   is   not    in- 

volved- "  On  section/'  says  Paget, 
'*  they  commonly  api>ear  lobed,  or 
intersected  with  partitions  of  con- 
nective  tissue,  and  are  pale,  grayish, 
or  ytdlowish- white  ;  in  some  ,s(>eci* 
mens  lo<.iliing  translucent  and  glist- 
ening, in  others  opnque  ;  in  nearly 
all  acinous  or  glandular.  To  the 
touch,  some,  es|>ecially  the  white 
and  more  opaque,  are  firm,  tena- 
cious, and  elastic  ;  others,  especially 
the  yellow  and  more  glistening,  are 
softish*  brittle,  slip[>ery,  and  succu- 
lent, with  duid-like  serum  or  syno- 
via. Not  rarely  cysts  are  eral>e«lde<l 
in  the  solid  growth,  and  these  are  filled  with  serous  or  other  fluids  like  thosie  which  are 
found  in  the  barren  cysts  of  the  nmuimaryg'and  itself.    In  the  labial  and  parotid  glandular 
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tumors  portions  of  cartilage  or  bone  may  be  mixed  with  the  glunduhir  structure  ;  and  sonie- 
timvs — chiefly  in  the  mamma — the  glanduUir  tumurs  apjjear  iis  if  formed  wholly  or  in  part 
of  cUigterg  of  small  *e&sile  or  pendulous  growths,  whielj  till  cysls  or  partitioned  spaces  ; 
thas  they  Indicate  their  rehilion  lo  the  proliferous  eysts*  and  suggest  that  they  origin- 
ated in  such  cysts.  The  textures  around  the  tumor  are  usually  quite  healthy,  altei^d 
only  by  displaeeraent.''  These  glandular  tumors  are  often  single,  but  at  times  mul- 
tiple. Thus  in  the  breast  they  may  be  many,  and  so  loosely  eneai>suled  its  to  move  about 
lu  in  a  bav ;  in  the  lips  they  are  commonly  numerous  ;  while  lymjdiatic  ghtndwlar  tumors 
are  nlmoftt  always  nmltiple.  They  ^row  with  very  variable  rapidity,  at  times  more  slowly, 
lit  others  with  ^reat  rapidity.  They  require  removal  simply  from  the  inconvenience 
caused  by  their  mechaniciil  pressure. 

To  remove  them  it  is  only  necessary  to  divide  their  capsule  and  the  soft  parts  covering 
them  in  and  to  enucleate  them.  This  need  not,  however,  be  done  under  all  cireumstjincea, 
for  the*e  glandular  tumors  not  only  cease  lo  grow,  but  at  times  disappear ;  thus  operative 
inlerfrfencc  should  only  be  entertained  when  the  growths  are  hirge  or  increasing,  or  very 
painful.     Medicine  doeij  not  appear  to  have  any  inrtuenoe  in  checking  their  growth. 

The  glandular  tumors  of  special  regions  will  receive  nuticv  in  the  diflerent  chapters 
devoted  to  their  con>iderafion. 

Vascular  and  erectile  tumors  are  considered  in  Chapter  X. 

Papillary  growths,  or  tumors,  require  a  brief  notice.  They  are  found  in  the 
ouleide  or  in!?ide  s^kiji,  and  in  the  mucous  membrane,  while  instances  arc  on  record  where 
were  i'ound  on  serous  membranes.     On  the  skin  they  occur  ay  warts,  cauliflower  or 

iile,  and  aa  condylomata.     Some  of  the  horny  skin  growth?  are  ot"  this  nature.     They 

occur  in  the  mucttus  membranes  as  villous  growtlis,  and  I  have  seen  them  on  the  hard  and 

M^'t  pahite,  tongue,  rectum,  and  bladder.     The  two  latter  regions  are  indeed  common 

""""     ,  of  the  affection.     They  seem   to   be  a  mere  delicate  outgrowth  of  anheuiiineous  or 

nucous   tissue,  with  their  natural  epithelial  covering,  at  times  involving  the  gland 

'  filructure  of  ttie  part.     They  are  usually  innocent,  though  occasionally  cancerous  elements 

the  parts. 


11.    RECrRRBNT  OR  SEItfl-HALIGNANT  GROWTHS. 

It  will  have  been  observed  that  in  nearly  every  group  of  tumors  which 'has  been 
ibed,  reeurrence  after  removal  luis  been  nllnded  It)  as  a  pijs.sible,  ulthough  a  rare, 
**pnt.  In  thi:*  recurrence,  too,  the  new  growths  approach  in  character  to  the  maligimut. 
In  8«>tne  cases,  doubtless,  the  second  tumor  has  been  simply  the  external  manifestation  of 
one  which  existed  when  the  original  tumor  w;\s  removed,  or  the  increased  growth 
{>Qrtion  of  diseused  tissue  that  was  leit — for  the  surgeon  is  often  unable  to  perceive 
RMU  tumors  in  excising  the  larger,  its  his  incision  leaves  them  iineX|Kthied.  On  two 
occafitons,  when  removing  a  nruimmary  glandular  tumor,  1  have  exported  a  minute  growth 
of  a  biniilar  structure  by  the  incision  made  through  a  portion  of  the  healthy  mamuuiry 
glaud  lo  reach  the  principal  growth.  In  both  these  cases  luid  the  small  tumor  been  left 
a  recurrence  would  have  been  recorded.  In  cases  of  recurrent  fatty  tumor,  or  of  lihro- 
lUlar  tumor,  it  is  highly  probable  that  a  small  jxjrtioti  of  the  tissue  was  left.  On  one 
ion,  when  1  was  enucleating  a  Hbro- cellular  tumor  of  several  years'  growth  from 
the  fascia  covering  the  scapula,  I  discovered  two  smaller  growths  which  might 
overlooked  and  would  certainly  have  grown.  Nevertheless,  it  is  a  clinical  fact 
[  tumons,  which  are  usuaJly  looked  upon  as  innocent,  occ^isionally  recur;  and  tlie  more 
cU  »dements  predominate  in  a  new  growth,  the  greater  its  succulence,  and  the  looter 
it*  #lrocturp,  wo  much  the  more  prone  is  it  to  return.  Each  tumor,  also,  as  it  recurs 
generally  iMComes  k"*s  solid,  more  succulent,  and  more  rapid  in  its  growth.  With  each 
focurrencje  the  cell  elements  incivase  in  |>roporiion,  and  in  all  ways  ;  *'  later-formed  tumors 
Mfuroc*  more  of  the  character  of  nmliguancy  than  the  earlier."  All  these  recurrent 
tllliior»,  named  by  l*aget  *•  recurrent  libroid."'  being  usually  composed  of  elongated,  oat- 
§tiap<Kl.  cautUite.  nucleated  cells,  like  the  so-called  *'  fibro-plastic**  cells,  which  are  found 
in  gnuialutiou  and  embryonic  connective  tissue.  Virchow  calls  them  "  sarcomata"  (»»</-* 
Fi*.31). 

It  mast  be  ob»erved  that  these  tumors,  as  a  rule,  attack  the  young  and  liealthy.  They 
grow  from  a  fn»<'ia  or  aponeurosis,  are  of  slow  growth,  particularly  at  first,  and  destroy 
hfp  only  tifurr  manv  years,  and  from  local  causes.  They  return  either  in  the  spot  from 
whi  :,  sprang,  or  from  its  immediate  neighborhood.     They  simply  affect 

Ihc  .,  by  separating  and  surrounding  tissues,  but  never  by  inliltrating 
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them.  The  pkin  is  strelohed  over  ihe  tumor,  but  nfver  involved  in  it  ;  and  if  destroye 
il  lA  hy  iilcenition  from  over-di.Hten&icm,  whil«  the  abtsorhent  ghinds  are  never  secondarilj 
involvfd,  even  in  extreme  conditions.  Suidi  tumors  are  to  the  hand  more  or  less  fibrotu 
and  lobnlated,  their  tibroua  feel  being  much  inrtuenced  by  tlieir  rtipidity  of  i^rowth.  When 
cut  into,  they  present  a  more  or  leiia  eomiHict  stiHace,  a  clear  serous  fluid  infiltrating  its 
meshes;  while  even  the  finest  mieroscopieal  section  will  be  found  tough  and  tenacious, 
and  incaipable  of  Ijeing  jiressed  into  a  diHluent  mass.  Under  the  microsco|>e  they  present 
an  excess  of  nucleated  eelk  and  nucleated  fibres,  these,  again,  showing  their  tendency 
towards  the  characters  of  the  mjdignant  growth. 

The  treatment  of  rt  current  tumors  need  not  differ  from  that  of  the  innocent,  for  as  long 
as  the  diseji^e  is  local,  there  is  a  reasonable  ilio|ic  thut  it  will  at  last  cease  to  recur  Rfl4 
removal.  »' Sir  J.  Paget  hju*  known  cases  in  wbich  recurrence  ceased  for  at  least  sevfl 
years  after  a  fourth  anil  a  sixth  openilion  ;  and  after  each  ojienition  the  patient  may  exfx 
lo  enjoy  a  period  of  comfort.  l>r.  Esiniarcli,  of  Kiel,  staled  to  Sir  J.  Paget  that  he  ha 
seen  cases  of  recurrent  fibroid  tumor  cured^  and  not  again  returning,  in  paiienta  who  tt»ok 
large  do(«es  of  iodide  of  potjtssium  for  sevenU  weeks.  Generally,  however,  t!ie  prognoeis 
of  recurrent  tumors  muj^t  be  nnfavonible  unless  Dr.  Esnnirch's  plan  tiften  proves  curative. 
The  ordinary  course  is  that  the  ttimor*^  constantly  incurring  grow  more  rapidly,  leave 
shorfer  intervals  of  health,  protrude  sooner,  bleed  and  difjcbarge  ichor  more  freely,  an  " 
artect  deeper  and  deepiT  structures,  till  excision  becomes  too  dangerous,  and  the  patien 
dies  exhausted."     ('  Holmes,'  vol.  i,  ed.  2.) 


III.  Canckrotts  Tumors. 

What  is  a  cancerous  tumor?    Of  what  is  it  composed?  and  How  can  it  be  recogniKedl 
are  (jucf-tions  wliich  the  student  is  constantly  asking,  and  few  are  more  difficult  to  answfl 
with  accuracy  or  [u-ecision. 

Pathologically,  a  cancerous  tumor  is  not  composed  of  any  definite  or  chamcteristic  ele- 
ments, sucii  as  at  once  stamp  it  as  being  a  can<'er.     It  docs  not  contain  any  distinct  can- 
cer cells  which  mark  its  nature,  as  the  cells,  nuclei,  and  fibre«i^  which  enter  into  the  for«^9 
mation  of  a  cancer  may  all  be  traced  in  other  and  in  itinoccnt  morbid  growths.     "  But  il 
neither  in  tumors  of  innocent  chanicter,  nor  in  natural  tissue,  do  these  idemenls  combine 
in  .such  vi*riety  as  is  common  in  a  single  cancer"  (Moore).     It  does  not  appear,  however, 
lo  be  incorrect  to  assert,  that  the  more  the  cell  olemenls  predominate  in  a  growth^  ami 
the  more   they  approach  an  epithelial  type,  the  greater  is  the  ()robahility  of  its  being 
malignant,  and  tlieret'ore  c^incenms;  for  (he  soft  cancers,  which  are  undoubtedly  the  most 
virulent,  are  made  up  almost  entirely  of  cells  and  nuclei — only  enough  fibre  tissue  exisling^H 
to  bind  and  hold  tliese  cells  together.  ^H 

Il  has  been  already  shown  liow  the  so-called  innocent  tumor  approaches  the  malignant 
in  some  of  its  features;  and  it  must  have  been  observed  that  ihose  wbif.li  form  the  inter- 
mediate links  between  the  innocent  and  malignant,  structurally  approach  the  latter,  in 
having  more  of  the  ceil  elements  in  their  coni|.>osition.  Tlie  libro-nucleated  and  recurrcDl 
twmors  exist  tis  jirocds  of  this.  * 

IJut  these  points  touch  only  the  anatomy  and  not  the  symptoms  of  those  growths;  th6 
do  not  assist  the  surgeon  to  a^icertain  before  its  removal  whether  tiie  tumor  be  a  cancer  ( 
not. 

What,  then,  are  the  external  and  general  symptoms  by  which  this  point  can  be  deter- 
mined ?     And  here  it  must  be  premised  that  in  making  a  diagnosis,  the  history  and  pt^o^H 
gress  of  the  disease  is  at  least  as  important  as  the  physical  characters  of  llie  tumor.  ^H 

If  a  tumor  be  found  in  a  ]mrt,  injUtnttiiuf  the  tissues  with  which  it  is  in  contact,  thert 
can  be  little  if  any  doubt  as  to  its  being  a  cancer,  for  no  innocent  growth  infiltrates  tissues 
— it  only  separates  them.  The  question  of  infiltration  of  a  part,  or  the  mere  sepanition  of 
it,  is  most  imjKirtant,  sind  is,  doid>tless,  one  of  the  most  valuable  means  we  possess  for  the 
pur[)Ose  of  a  correct  diagnosis. 

A  cancei-ous  twmor,  however,  does  not  always  infiltrate  a  [wirt,  although  an  infiltrating 
tumor  is  almost  always  a  cancerous  one;  for  it  may  appear  as  a  distinct  and  isolated 
growth,  being  then,  in  surgical  language,  described  as  tuberous.  What,  therefore,  are  the 
Mym[»toms  by  which  a  tuberous  cancer  may  lie  known?  And  first  of  all,  has  the  tumor 
itself  any  peculiarities  by  which  its  nature  may  he  recognized?  Unfortunately,  a  negative 
answer  must  be  given  to  this  question,  for  although  it  may  not  be  unfair  lo  8U8|>eel  the 
presence  of  a  cancer  when  the  tumor  does  not  present  any  of  the  sjiecial  apj)eArance8  or 
symptoms  whicli  commonly  characterize  the  innocent  growths,  it  can  only  be  a  suspicioOy 
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ttocent  tumors  are  of'ien  deficient  in  the  si)ecial  symptoms  which,  when  preaetJt, 
lilr  attest  llicir  true  nature, 
subcutaneous  tumor^  unconnected  with  the  integument,  witli  an  irr«'|^u1nr  hosssy  out- 
.line,  ;ind  of  a  firm,  tihrous  feel,  will,  in  all  probability,  be  ot'a  simple  nature,  for  these  are 
~  ibe  chanicters  of  a  malignant  tumor;  but  another  with  a  smooth  uniform  external 
ee  may  be  either  a  simple  or  malignant  growth.  If,  however,  any  adhesion  or  draw- 
'  tng  it)  of  the  integument  to  the  i»urface  of  the  growth  can  be  detected,  or  any  immobility 
of  the  tuniur  upon  the  part5  beneath,  the  suspicion  of  \U  being  a  cancer  may  be  enter- 
tained; for  I  have  already  alluded  to  the  tendency  vvliich  the  malignant  tumor  possesses 
to  Involve  the  tissues  in  its  neighborhood,  and  have  pronounced  that  this  tendency  does 
not  lielong  to  the  innocent  growths. 

I  proceed  further  to  direct  attention  to  anotlier  symptom,  which,  if  present,  is  most 
characteristic  of  cancer;  and  it  is  a  secondary  glandular,  lymphati<'  enlargement.  If  this 
f^-mptom  appieara,  the  probabilities  of  a  tumor  being  caticeroiis  become  ver\'  strong,  as 
innocent  and  uonmjUignant  tumors  are  rarely,  if  ever,  attended  with  enlarged  lymphatic 
J*, 
^A  difltioct  and  isolated  tumor,  therefore,  which  does  not  frf^ssess  any  of  the  special 
charactensi  of  a  *imjde  gi-ovvth;  which  is  att»*nded  with  i*ome  evidence  of  secondnry  affec- 
tion or  infiltration  of  the  parts;  and  with  which  an  eiilarifemeiH  of  the  tymphalic  fj:lunds 
in  its  neighborhooii  exist*,  may  fiafely  be  regarded  aii  canrerou*.  It  is,  ho\vev«^r,  only  in 
the  e;irly  stages  of  the  development  of  a  tumor  that  a  diilicuhy  in  diagnosis  is  UHuaily  fell* 
becau!i«.  as  a  rule,  in  the  long-standing  and  well-developed  growth,  the  diagnosis  h  not 
difficult. 

The  jsoft  and  .so-called  medullary  cancer  is  the  form  which  is  usually  met  with  dtn-ing 
Toung  life.  It  geru'niUy  makes  its  appearance  suddenly,  and  often  after  llie  receipt  of 
I  Home  blow  or  injury.  It  grows,  too,  very  rapidly,  presenting  a  mirfacp  whicli,  as  a  nile, 
13  sm«x)th  and  uniform,  or  of  a  sserai-solid  and  ftuctuating  feel,  and  wiili  large  full  veins 
waniiering  across.  It  ia  recognized  by  its  sudden  appearanc*',  ra[iid  growth,  and  uniform 
surface,  (Kiints  very  different  from  those  which  sim|)le  tumors  jiresent,  innocent  growths 
Ix^ing  gemr.dly  slow  in  their  development,  and  mor«  marked  in  their  outline.  The  cases 
of  n>*fdullnry  or  soft  cancer  run  their  course  very  rapidly,  and  destroy  life  within  a  very 
short  period  of  their  development. 

Hard  cancers  are  the  affections:  of  middle  age  and  adult  life.  Tiiey  grow  more  rapidly 
than  the  innocent  growths,  often  not  reijuiring  more  than  a  few  months  to  eslablijih  their 
true  naturr;  they  seldom  put  on  the  external  appearance."?  of  a  simple  tumor,  and  never 
exist  without  assuming  features  which  are  more  B[)eeiully  cliamcterit*tic  of  cancer,  the 
implication  of  neighboring  tissues  and  secondary  glandular  enlargements  being  the  chief 
features. 

A  eanetrofts  tumor  Uaa  therefore  these  characteristics: — 

1.  The  peculiar  |)o\ver  of  infiltrating  every  tissue  as  it  encroaches  upon  it. 

2.  It  ftpreacU  to  the  lymphatie  glands  of  the  neighborhood  through  the  absorbenUs, 

8.    It  affects  the   body  generally  through    the   vai^cuhir  system,    thus  giving  rise   to 
iecon<litry  »lepOi*ii(*,  that  is  to  say,  to  tlie  development  of  similar  growths  in  the  visceni  or 
rrroote  |airl5,  tiie  lungs  and  liver  being  particularly  prone  to  its  attack. 
4.  It  is  liable  to  recur  after  removal. 

Cancenius  tumors  have  been  vari«)U8ly  described  by  authors;  the  hard,  as  scirrhous  or 

Itbmui^;  the  *«<?,  as  medullary;  the  o^f«,  A/^*'*/fMf/,  #?;// cancer,  as  "fungus  [nematodes ;" 

the  iftacJt^  lis  melanotic  ;  ifl:t'n  ami  allied  cancers,  lu*  epithelial ;  and  hoti^  cancers,  as  oste*>id. 

All  have,  however,  the  four  special  peculiarities  that  have  been  alrefidy  described  as 

dutnicterizing  the  diseaAc. 

In  lhp*€  pages  cancers  will  be  treated  of  as  scirrhous,  medullary,  melanotic,  epithelial, 
»nd  o*trioid. 

SciirhoilB  cancer  is  the  most  common.     It  is  the  usual  form  found  in  the  female 

brvattl.  and  i**  seen  in  the  testicle,  tonsil,  skin,  bone,  eye,  rectum,  or  any  tissue.     It  is  the 

or  fibrous  species  denominated  ••carcinoma  fibrosum."      When  attacking  a  tissue 

by  infiltnilion  (the  niont  u*!ual  method)  or  depf>sition,  it  gradually  encroaches  t>)»on 

and  when  tbiii  is  soft   it  causes  its  coniniction  as  in  the  breast.     The  ilisease 

>»iiward,  and  Mum  takes  possession  of  neighboring  structures  l)y  inliltrating  them. 

InT"  it  becomcM  gradually  less  movable,  and  at  hv-jt  fixed.     No  structures  resist  its 

iliii.  !,  *kin,  must  les,  and  bones  becoming  filled  with  cancerous  elements  as  the 

I  dtwMe  iirogreftses.     Il  i^  said  'Mo  increase  most  on  the  side  of  the  chief  arterial  supply, 
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ami  m  tliat  towards  wliidi  hy  lymphalics  and  veins  its  conj^liluent  fiuiils  most  easily  filler,' 
(Moore.) 

Thus  llje  lymphntic  orlands  hi-nome  ciilarpfd,  and  tliese  in  their  turn  may  press  upoti 
nerves,  causing;  pain,  or  upon  veins,  produfing  ecdeniri.  But  cancers  have  not  the  power 
oflivinfj  like  innocenl  tumors,  !)ut  are  a|)l  to  degenerate  and  die;  smd  thns»  after  a  time, 
a  onncerons  tunuir  msiy  soften  down  in  its  centre  and  hurst,  or  die  as  n  whole  and  slough 
out,  or  its  surlkt'c  mny  idcenife.  But,  whatever  hn[>[K'ns,  tlie  disease  still  spreads  in  the 
iueiifjhI)orinn:  parts;  indeed,  utter  the  slnnjjhing  of  a  cancerous  tumor,  this  spreadin^j  action 
in  thi?  hed  from  which  it  has  been  enucleated  seems  to  h«  more  rapid.     Thus,  the  death 

of  one  part  of  a  tumor  is  seen  witli  the  rapid  increase  of  another  part,  and  in  this  manner 

the  disease  goes  on  encroaching  upon  and  iuHltratitig  and  destniying  all  tissues  in  thtN^H 
turn,  causing  death  either  hy  exhaustion,  hemorrhage,  or  some  internal  ciuiiplication,      ^H 

In  some  instances  of  cancer,  the  integument  over  or  ahout  tlie  tumor,  InMore  nicenition 
occurs,  becomes  inliltraied  with  small,  shot-like  tubercles ;  such  a  tubercle  in   its  early 
stage  feels  to  the  finger  like  a  foreign  body  introdueed  into  the  cutis;  and  as  this  grow*  it 
ap|x-ars  as  a  distinct  skin  tubercle.     No  clinical  sym[)tora  is  more  cJiaracteristic  of  canoe^^ 
than  the  presence  of  these  skin  tubercles.  j^M 

In  other  instances  the  whole  integument  becomes  ccdematous  and  brawny,  in  fact^^ 
infiltrated  with  cancerous  elements,  this  state  betokening  the  most  rapid  form  of  cancer. 
This  brawny  condition  of  integument  commonly  follows  venous  obstruction  from  ghin<ltdar 
enlargement,  but  at  times  it  takes  fihice  before  any  such  complication.  In  rarer  cases  the 
cancer  withers,  "atrophic  cancer,"  the  dise^ise  slowly  progressing  to  a  point  and  then 
disappearing  by  a  gradual  [vrocess.  Thus,  cancerous  tubercles  will  iippear  and  disappear; 
cancerous  nodules  will  form  and  fall  off  by  the  contraction  of  their  own  fibres.  In  this 
way  cancer  may  lieeome  cured,  or  sf)  stationary  as  not  to  interfere  with  life.  I  have  had 
a  case  under  observation  in  whieh  the  iliswise  existed  for  twenty-three  years,  and  seemed 
siill  local.  I  have  recorded  another  in  which  tlie  diseas«j  lasted  twelve  years,  appearing 
and  crumbling  away  at  times  tluring  that  period  almost  to  a  perfect  cure.  Cancers  di.splay 
a  very  varhible  degree  of  growing  or  existing  power;  and  there  does  not  seem  to  Ue  any 
condition  of  the  patient  or  of  the  tumor  which  either  tavors  or  disfavors  these  properties. 

Some  have  an  up[>arent  vigor  of  increase  that  is  remarkablf;,  whilst  others  show  no  such 
tendency.  In  many  cases  a  timior  that  has  been  quiescent  for  a  long  period  will  suddenly 
increase  actively. 

The  same  thing  may  be  »aid  as  regards  the  canrerous  ulcer.  In  the  atrophic  form  this 
may  be  merely  a  superficial  loss  of  substance  on  the  surface  of  the  tumor  whicli  may  be 
covered  with  a  ^mh  nr  [tresent  a  glazed  or  a  very  slightly  discharging  siui'ace.  In  other 
eases  the  ulcer  will  show  an  irregular  surface  with  an  elevated  everted  edge  infiltraled 
with  new  tissue  (t'ig.  27). 

When  a  cavity  exists,  formed  by  the  softening  down  of  the  centre  of  the  tumor  or  the 
enucleation  of  dead  tissue,  the  irregular  outline  of  the  cavity,  (he  fetiil  semipurulenl 
sanious  discharge,  as  well  as  the  ragged  and  infiltrated  edge  of  the  wound  are  character- 
istic signs  of  its  cancerous  nature. 

In  such  cases  a  ca<"liexia  becomes  visible,  a  pale,  bloodless,  haggard  look  of  sorrow  and 
guffi'ring,  brought  on  by  [>ain,  sleeplessness,,  and  exhausting  discharges. 

Pain  in  the  develo|iment  of  a  cancer  is  a  very  variable  sym[4om.  In  firimary  ^owths 
it  is  rarely  severe,  uidess  some  nerve  trunk  be  pressed  upon,  or  the  tumor  is  bound  down 
by  a  tense  fascia  or  is  developed  within  a  hone.  Under  all  these  circumstances  the  pain 
is  constant,  of  an  "aching  or  of  a  so-ejiUed  rlnnitnatic  kind."  In  olhei*s,  it  is  usually 
com {)a red  to  an  occjisional  dart  of  pain  through  the  pari. 

As  a  sign  of  secondary  deposits  pain,  Itowever,  is  a  valuable  symptom;  neuralgic  pain 
following  in  the  course  of  a  nerve  being  enough  to  excite  fear  of  some  iieep-SM?aied 
secondary  growth.     Tlian  this,  no  more  valuable  or  reliable  clinical  symptom  exists. 

The  section  of  a  scirrhmis  cancer  is  generally  atterified  with  a  grating  sensation,  lh» 
part>  cutting  cris|dy ;  it  presents  a  conrttre  surface,  and  yields  on  scraping  a  railky  juice. 
The  lunior  ha;3  no  ilefincd  margin,  the  diseased  and  healthy  tissues,  iu5  it  were,  dipping 
into  each  other.  The  surface  of  the  cut  [wrtion  may  be.  vascular  or  bloodless,  and  lias  » 
bluish-gray  or  streaked  yellow  as[)ect,  according  to  the  amtuinl  of  cell  or  fibre  eletnent* 
entering  into  its  tVu-matioii,  or  to  its  progress  towards  deg<'.nerat ion;  the  yellow  spot*  l>eing 
indicative  of  degenenition.  Occasionally  cy^ts  or  rather  cavities  containing  senim,  blood, 
or  broken-down  tissues  are  found  in  (he  tumor,  and,  at  others,  creamy  saponified  massci 
of  degenerated  tissues. 

The  microscopical  apijcarances  of  carcinomala  are  well  shown  in  Fig.  34. 
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Ikledullary  oanoer,  Hktj  the  sclrrliotis,  is  either  infiltrating  or  tuberous,  arnl  pos- 
tUBnes^  in  a  uiarktnl  degree,  all  the  cancerous  peciiliaritics.  It  ia,  doubtless,  only  a  tbrrn 
of  CJincer  und  not  distinct  from  the  scirrhous  varieties  ;  because  both  often  coexist,  and 
the  growths  which  are  secondary  to  the  hardest  primary  cancer  are  generally  the  soft 
variety.  Medullary  cancer  ia,  however,  the  3|>ecial  form  that  appears  as  a  congeniu^l 
tumor,  and  which  att^icks  children  and  young  aduil.*,  antl  nmy  be  called  "the  cancer  of 
young  life."  These  growths  form  very  rapidly  and  run  their  course  far  more  (piiekly 
lltHU  the  harder  kiud.  They  increase  so  fast  that  they  push  away  the  tissues  with  uhicl> 
they  are  surrounded  more  like  the  innocent  tumors  which  separate  them;  their  capsules 
prevent  that  general  inliltration  of  the  parts  which  is  observed  in  the  infiltrating  fornix 
It  is  found,  tdlhough  rarely,  in  the  breast,  yet  more  frer|uently  in  the  intercellular  tissue, 
tuid  about  the  |ierioiteuni  and  bones.  It  id  the  usual  form  attacking  the  eye,  uterus, 
UwisiU  tt«iis*ond  ovary;  the  bones  and  cavities  of  the  head  and  face  appearing  peculiarly 
liable  to  its  inroads. 

Tlie»e  soft  cancers  usually  appear  Jis  deep-seated  b well! ngs,  and  when  not  bound  down 
by  fascia  or  connected  with  hone  are  rarely  painful  ;  but  when  so  situated  a  gnawing  jmin 
orftche  is  a  frequent  concomitant.  As  they  progress  an<i  become  more  visible,  they  may 
present  either  a  nodular  lobulatod  or  a  smo«ith  and  uniform  aspect;  but  in  either  case  the 
integument  covering  in  the  growth  will  he  traversed  by  many  very  large  and  dilated 
veius  ;  while  in  some  instances  the  growth  has  a  bluish  congested  as|tect,  as  if  tilled  with 
renou8  blood.  These  tumors  are  often  so  vascular  as  to  pulsate,  ami  thus  simulate  an 
aneurism.     Such  a  sym])lom,  however,  is  mostly  observed  in  those  connected  witii  home. 

To  the  touch  the  swelling  feels  soft  and  fluctuating,  often  giving  the  idea  of  fluid,  and 
shoald  the  surgeon,  to  satisfy  himself  u[)on  this  point,  puncture  the  tumor  witb  an  exjdor- 
ing  needle,  blood  will  freely  esciipe,  an<l  with  it  some  creamy  tissue,  which,  under  the 
microscope,  will  be  seen  to  be  made  up  of  cells  and  nuclei. 

When  these  soft  cancer*  have  burst  thi-ough  their  facial  envelopes  they  grow  more 
mpidly,  and  when  they  have  matle  their  way  through  the  skin  they,  as  it  were,  pulp  out, 
and  pnijcct  much  as  a  hrrtiia  cerebri  does  after 
eom[x>und  fracture  of  the  skull.  The  soft  succulent 
granulations  and  blood-infiltrated  tissues  that  project 
suggested  to  Mr.  Ilay,  of  Leeds,  the  tern»  "  fungus 
lut^nmtodes."  When  a  soft  cancer  is  tilled  with  blood 
ills  known  as  a  **ha'nialoid  variety.*' 
^IVhen  thii  form  of  cancer  springs  from  (ibrous 
ae,  or  p<.*riosti-um,  it  ia  often  separated  into  sec- 
tions by  bands,  of  fibres;  and  wben  it  originates  in 
bonr,  it  may  l>e  similarly  divided  by  thin  plates  or 
outgrowths  of  ossilic  matterj  these  plates  or  lamime 
being  sometimes  distinctly  separate,  at  others  so 
clofiely  [kicked  together  tu$  to  form  something  like  a 
ikeleton  tumor  (Fig.  2.')),  the  cancerous  elements 
iiing-lhe  bony  outgrowths  or  surrounding  and 
covering  thein  in.  For  diagnostic  [jurposes  the  de- 
tection of  theAe  Ixitiy  platen  is  of  great  value.  Cancer 
nittV.  however,  attack  bone  in  other  ways  {vide 
Chapter  XXXU). 

In   cancer  ot'  the  lymphatic  glands  these  tumors 
dtvHop  frt  a   large  size.     In    the  neck,  axilla,  and 

Hf  "V   appear   when    fully  formed   as  tixed 

ling  growths  with  the  ordinary  characteristics  already  described;  and  at  first 
oiay  tir  us  niovnble  as  any  gland.  When  they  appear  in  the  parotid  region  lliey  usually 
it" not  nlwuy^ii  prwluce  paralysis  of  the  tacial  nerve;  a  clinical  symptom  1  think  I  may  say 
never  fiMind  in  the  ordinary  innocent  parotid  tumor;  so  that  when  present,  this  symptom 
i,  f>r  ...i,..  Asa  rule,  however,  this. soft  cancer  surrounds  nerves  and  vessels  without 
ni;r  f€**ing  upon  them;  Utrge  vessels  and  nerves  being  often  found  passing  com- 

pl<  igb  their  subi^tance. 

i  >u  of  a  soft  differ*  from  that  of  a  hard  cancer,  as  the  ^infiltrating"  differs 

(rvm  111''  •■  tuberous;**  and  differs  also  very  materially  in  itself  at  different  limes.  It  may 
be  fimi  or  nearly  fluid  ;  white  and  creamy,  or  red  and  blood-stained.  It  may  be  soft  fix<m 
iiitf  ly  u4!liou  or  degenerating  from  natural  decay. 
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Under  all  circumstances,  however,  it  will  be  divideil  into  lobules;  fibmus  septa  or 
fibrous  envelopes  se[Minitin^  these  lobules  from  on«  another,  as  the  fibrous  capsule  of  the 
parent  growth  meparuted  it  from  ihe  other  tissues.  ^^ 

The  material  composing  these  cancers,  says  Paget,  *'  is  a  peculiar,  soft,  close-texture^^l 
substance,  having  very  little  toughness,  ea.*iily  crushed  and  spread  out  by  compression^* 
with  the  fingers.  It  is  very  often  truly  brainlike,  most  like  tielal  bruin,  or  like  adult 
hr;tin  juartiuliy  decomposed  and  crushed.  Many  S[>efimens  are,  however,  much  softer 
llian  brain,  and  many,  though  of  nearly  the  consistence  of  brain,  are  unlike  it;,  being 
grnmous,  pulpy,  shreddy,  or  spongy,  like  a  placenta  with  fine  soft  tihiments.  Very  few 
have  a  distinct  ai)peanince  of  llbrous  or  oilier  reguhir  structure." 

These  tumors  wlien  pressed  or  scraped  yiehl  abundant  **  cancer  juice,"  and  such  juice 
is  generally  ditliisible  in  water.  No  better  rough  test,  says  Paget,  exists  for  the  diagnosis 
of  ijiediillary  caneei-s  than  this.  The  struma  of  this  cancer  element  is  Hlamentous,  aD^|^| 
more  or  less  condenseil ;  it  is  also  generally  very  vascular.  The  cell  element  always  pre^H 
rlominates,  but  the  cells  in  no  way  differ  in  charjicter  from  tliose  found  in  tlie  lil>rous  or 
scirrhous  form.  They  are,  however,  less  closely  packed  (oguther,  and  aeem  to  be  sus- 
pended in  the  juices  of  the  growth  or  inclosed  within  its  delicate  connective  tissue 
(F'w.  34). 

Melanoid  or  melanotic:  oanoer  is  essentially  n  medullary  cancer  containing  pig> 
mt-nt.  iuiviug  its  origin  fti  a  nalurul  tissUf,  as  in  the  choroid  of  the  eye,  or  in  a  mole,  in 
Tvluch  pigment  exists;  but  what  it  is  (hat  delerraines  the  development  of  these  growths 
in  (ii^sues  that  have  had  a  lifidong  existence  remnins  to  be  explained.  The  black  cancers 
have,  however,  one  peculinrily,  and  that  is  in  their  tendency  to  multiplicity.  In  this 
they  are  often  mo^t  renmrkable — the  skit»  and  subcutaneous  tissues  at  times  become 
studded  with  melanoid  growtlis  of  ai.1  sizes  and  shades  and  colors.     Fig.  20  is  taken  from 

Fio.  26. 


Mel*uotlc  c*iic4jr.     (From  Mut]<»lf  Oajr'f  Mnn.) 

a  woman  over  whose  whole  body  mehiijotic  cancerous  tumors  wete  distributed,  the 
ease  having  originated  in  a  mule  which  I  had  previously  excised. 

If  it  were  necessjirj'  to  ii'lduce  a  I'oreible  illustration  of  the  fact  that  a  cancer  when  fir 
developed  in  a  part  partakes,  in  a  inejisyn>.  of  the  nature  and  peculiarities  of  tlnit  par 

and  even  when  repeating  itself  in  the  lymi»hatic  glands  and  internal  organs,  still  preserv    

ll>e  character  which  it  originidly  acquired  from  the  st'at  of  its  nriMuiry  development,  no' 
better  could  be  addiued  thim  that  derived  from  the  natural  history  <.»f  ]>rimary  and  second- 
ary mehiuotic  growths  :  lor  a  melanotic  cancer  always  grows  froiii  a  part  which  naturally 
contains  pigment,  and  a  mole  is  unquestionably  its  comtnonest  seat,  while  pigment  in 
some  of  its  forms  is  almost  always  to  be  met  with  in  all  its  secondary  growths.  It  may 
be,  perhaps,  that  the  secondiirv  ghmdular  enlargements  in  ttieir  rapidity  of  growth  out- 
strip the  tumor  from  wliich  they  originally  imbibed  their  peculiar  nature;  neverthelea 
their  true  character  is  maintained  and  preserved  to  the  end.  This  cancer,  (us  a  rule, 
of  the  soft  or  nredulhjry  form,  and  runs  a  very  rapid  course  ;  an  extreme  exam|tleof  niel 
notie  cancer,  iinteed,  [jreseuting  all  the  worst  features  of  the  other  varieties.  In  ii 
exanifdes  of  this  disease  the  melanotic  pigment  maybe  found  in  the  urine.  (Fjigg 
•  Path.  8oc.  Trans.,'  Is7t>.)  It  has,  however,  jieculiarities  of  its  own,  to  which  utlentid| 
will  be  subsequently  directed. 

The  osteoid  cani^frs  will  receive  attention  in  the  rhajtler  devoted  to  the  tumors  of  bor 
(Cliapler  XXXII).     They  are  all  probably  only  modifications  i)f  the  medullary  cancer 
urt'eeiing  bone  ;  altliongli  it  rnay  be  mentioned  tliat  «*xceptioiial  cases  are  on  record 
an  osteoid  C4Uiccr  originated  in  some  intermuscular  interspaces. 
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Epltlielioina  and  epithelial  cancer  am  ttimis  given  to  n  form  of  eutrtncoua 
caticer  from  ils  ainiilurily  in  eli-ucture  to  the  epitht*lia!  elements  of  tli«  natural  skin.  In 
ihr  chain  of  malignnncy,  epithclinl  cancera  are  linkt*(i  to  the  recurrent  tumors,  for  tliey 
hnve  both  a  ten«lency  to  ri^furn  in  a  part  alter  their  removal,  and  to  atlect  the  system 
through  the  lymphatics ;  while  in  exceptional  instance:;  they  may  be  found  in  the  internal 
orpins. 

These  tumors  affect  the  skin  or  mucous  membrane,  and  never  originate  in  any  other 
They  [KiH'*e.-4t*  thi,s  feature  also  in  common  with  the  more  malignant  cancers,  in 
tim!  ihey  have  a  conelant  tendency  to  inliltrate  tiie  parts 
with  which  they  come  in  contact*  and  do  not,  as  innocent 
tumors,  simply  separate  them.  They  are  the  common 
forms  of  cancer  found  in  the  lip^  tongue,  a'sophagus,  rec- 
lutn,  scrotum,  penis,  clitoris^  os  uteri,  vulva,  etc.  ;  and  may 
be  described  as  the  cancer  of  the  skin,  while  in  (Sweeps  it  is 
known  as  the  ♦M'himney  sweep's  cancer.'*  Epithelial  cancer 
jftettpentially  an  infiltrating  diseasie ;  it  is  not,  na  the  seha* 
**  Bs,  fatty,  fihro-cellular,  or  tibnius  tumor,  a  distinct 
1  developed  in  the  tisiiues  and  separalinj?  them,  but  it 
.  tiie  very  beginning  nn   injUt ration.     It  begin,'",  as  a 

e«  in  a  wart  or  tubercle,  which  grows;  it  may  fungate, 
ek,  fissure,  or  ulcerate,  and  when  this  hitter  stage  has 
been  arrived  at,  it*i  true  character  will  at  once  be  observed 
bjr  the  earful  examiner,  as  the  integument  forming  its  base 
and  margin  will  be  evidently  inlUtrated  with  the  cancerous 
iDftterinl,  presenting  the  well-known  mined,  indurated,  and 
ererted edge^s  (Fig.  27),  These  appearances  form  a  marked 
contract  to  the  condition  of  the  integument  which  in  an  innocent  growth  has  been  ulcer- 
Jilcd  or  ruptured  by  over-distension. 

As  a  lo**al  diseiu«e,  thi.*  epithelioma  may  progress  slowly  for  years  and  cause  little  pain, 
laronvenience,  or  injuriotis  ellects;  five,  six,  eight,  or  even  fifteen  years  having  elapsed 
y  of  the  C4ise8  that  have  been  under  my  notice 
ivice  wa«  again  songhl,  »n«l  it  m;iy  contiime 
fcr  many  years  hel'ore  it  alleciM  a  patient  in  other 
ir»y«  than  by  the  local  disejise.  On  the  other  hand, 
when  it  once  begins  to  spread,  it  may  do  so  r'ji|>idly  ; 
lifter  rt?movttl  it  may  return  at  once,  not  tmly  in  the 
parts,  but  in  the  lymjdmtic^  of  the  district,  and  even 
in  the  internal  organs.  When  it  spreatls  locally,  it 
mfiv,  a«  a  cjincer,  infiltrate  and  invade  every  tissue 
which  it  reaches.  I  have  si-en  it  more  than  once 
originate:  in  skin  and  end  in  a  total  destruction  of  a 
bone  ('  Guy's  FIosp,  Rep.,*  187»'>). 

Epithelial  wmcer  is  made  up  of  celU,  ditTiring 
but  little  fn^m  those  of  ordinary  epithelium,  thougli 
ibey  lite  grou|>ed  very  dilft^rently,  inliltniiing  the 
lis«t]e«  in  which  they  are  placeil  or  clustered  lo- 
gelhrr  in  masses,  these  ma!*f*es  being  descril>ed  as 
•*  nmfs." 

The  surface  of  ttn  epithelial  cancer  maybe  dry  and 
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Ihc  »urtaceol  an  epilhelnil  cancer  may  be  dry  and  i>-     > 

l^rtT,  or   ulcerating ;  when    ulcerating,  it   will  be,  J^     V^^^      ^ '^ 

Ball  cjtneerous  sores,  irregular,  and  will  discharge  /             "v  x   j^ /    / 

.  thin  or  n  crcjuny  flui<l.     The  edge  will  always  Iw  ^^ 
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ihtek  and  etevateil.  like  a  wall  of  new  tissue  built  up 
betwt«en  the  he.ilthy  anrl  diseased  structure*.  When 
the  •••-'••'-^"  spreads  it  will  invade  and  infiltrate  every 
ti**:  ig  deep  excavated  *iorea.    1 1  may  involve 

tlir  ic    ginndn   like    any  other   cancer,  and 

may  soften  down,   and  give  rist*  to  a 
tcefts  iir  an  open  M>re.      It  u.sually  de- 
otn   local  causeii,  and  not  from  second- 
it  of  the  viHcera,  ^uch  a  consequence  being  quite  exceptional. 
'1  i.«-eri»  bhuuld  always  be  removed, and  the  sooner  this  ia  accumpLi&hed  the  better 
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the  profspects  of  a  enre  or  of  a  long  rc|»rii've,  for  if  uny  cancer  1ms  a  locjil  origin  the  ep 
tlielial  has,  and  if  it  be  removed  before  any  glnndular  eiilargt^nient  has  taken    pluct?  the 
prospects  of  a  gmxl  result   are  great.     Sibley  (*  Med.-Chir.  Trans.,*  vol.  xlii)  niatle  ou 
from  the  Middlesex  Hospital  reeord?;,  that  ejiitlielial  cancers,  on  the  average,  de>»troyg 
life  in  fifty-tliree  months,  while  scirrhous  lasted  but  thirty-two.     When  removed  by  tfc 
knife,  care  slioukl  be  taken  to  cut  well  free  of  the  Jiseriso,  for  it  is  not  unusual  in  this,  i 
in  alt  cancers,  to  find  the  ti^ue-s  around  the  tumor  sparsely  intiltraleil  with  cancerous  el^ 
nients,  which,  if  left,  wouhi  cause  a  return  of  the  tumor.     The  same  advice  is  aiiplieul: 
when  caufilics  are  euiployed. 

In  many  examples  of  this  form  of  the  disciisti  the  removal  by  the  galvanic  cautery  i 
by  far  the  be«t  method  of  treatment  we  po8se88»  either  as  a  cautery  applied  to  ihe  siiri'ac 
or  as  a  wire  ecraseur  apjdied  around  the  base^ 

Rodent  XJlcers  ava  closely  allied  to  the  cancers,  and  are  more  like  the  epithelial 
ulcer  Chan  the  true  c^ircinomatous  form.  Dr.  J.  C.  AVarren,  of  Boston,  U.  S.,  in  an  able 
essay  upon  this  disease,  asserts,  that  tlie  cells  of  the  mdent  ulcer  ditfer  from   those  found 

in  the  epithelial    Ijy   being    smaller.     They 
Fio.  29.  are    lowil  cancerous   ai^ections,  and  expend 

their  force  in  destroying  every  tissue  at- 
tacked, but  they  do  not  spread  by  means  of 
the  lymphatics  or  by  secondary  gr<twth( 
They  usually  begin  on  some  [wirt  of  the  fac 
head,  or  otl»er  locality  as  a  dry  wart,  whichr 
after  it  has  shed  many  skins,  begins  to 
ulcerate.  The  ulcer  then  spreads  slowly 
and  reguhtrly,  with  a  border  of  invv  tissue 
niised  as  a  wall,  to  separate  it  from  the 
henlthy  parts;  uutside  the  border  the  [varts 
are  soft  and  natural,  inside  they  are  gener- 
ally smotjth,  as  an  indolent  sore,  devoid 
granulations,  and  ghwed  (Fig.  28).  The 
is  little  disehaige  from  these  soi^s  whe 
sujterficial,  but  when  they  are  exlensi\ 
and  have  dijiped  down  deeply  into  other  tii 
sues,  this  is  not  the  case;  and  when  lhl_ 
inflame,  they  discharge  a  fetid  ichoni-J  pus. 
They  seem  to  attack  healthy  as  wtdl  a*  fee- 
ble sulijecls,  and  have  little  elfecl  upon  the 
general  lipalth  until  tiiey  touch  vital  parts. 
They  ap|>ear  after  middle  age,  and  are  to  be 
treated  locally,  by  their  destruction — cau- 
tery, eschnrulics,  or  sc4il)iel  being  used,  as 
seems  most  applicjible.  In  local  sores  the 
knife,  w1u.*u  it  can  be  used,  is  probably  the 
best  instrueiient ;  but  in  others  the  galvanic 
cautery  is  unrivalled.  In  lieu  of  this  the 
actual  cautery  ntay  be  used,  and  n»*xt  to  this, 
escliarutics  ;  *'  the  caustic  burns  through  the 
entire  depth  of  the  solid  disease,  and  upon 
the  casting  of  the  subsecpient  slougli,  cicatri- 
zation is  nipidly  completed," — Afuore.  Chi 
ride  of  zinc  [chromic  acid],  potassa  fua 
Vienna  paste,  or  acid  nitrate  ol'  mercury 
may  be  applied;  the  zinc  rubbed  down  in  a  warm  mortar  with  etpial  parts  of  fresh  planter 
of  Paris  is  probatjly  the  best*  because  it  destroys  and  drie^  the  tissues. 

Colloid  cancer  is  hardly  recogni^f'd  as  a  siMcial  disease,  for  the  term  "colloid": 
applied  to  tumors  made  up  of  intercellular  spaces  of  variable  sizes,  filled  with  a  clear 
glairy  lluid  like  glue,  which  contains  abundance  of  granules,  and  large  nucleated  cells 
(Fig.  34),  The  clinical  history  of  some  of  these  growths  is  that  of  an  innocent  tumor, 
whilst  in  others  it  is  that  of  a  cancerous  nature.  Colloid  tumorM  are  found  in  the  breast, 
parotid  region,  ovary,  rectum,  and  intestinal  canal.  It  bring  known  in  this  last  region  as 
the  alveolar  or  gelatiniform  cancer.     Tlieir  true  nature  is  not  yet  fiiUy  understood. 

In  the  case  Fig.  20  the  patieut  was  6.5  years  of  age,  and  the  disease  Imd  been  growing 
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for  two  years.  The  tumor  occupied  the  outer  portion  of  the  gland,  and  had  burst  the 
skin  covering  it  in.  The  colloid  growth  projected  through  the  opening,  the  margins  of 
which,  however,  were  not  infiltrated  with  disease.  There  were  no  enlarged  axillary 
glands. 

Villous  grow1;hs  may  be  cancerous  as  well  as  benign.  When  made  up  of  cell- 
elements  their  cancerous  nature  is  to  be  suspected,  but  the  fact  is  only  to  be  discerned 
by  the  clinical  career.  The  nature  of  villous  and  colloid  disease  has  been  very  ably  dis- 
cussed by  Mr.  Sibly,  in  the  »Med.-Chir.  Trans.,'  vol.  xxxix,.and  *  Path.  Trans.,*  vols, 
vii,  viii,  and  ix. 

The  Causes  of  Cancer. 

These  are  most  obscure.  Local  injury  at  times  appears  to  have  a  very  marked  influ- 
ence in  determining  the  seat  of  a  cancer,  yet  only  in  exceptional  cases ;  one  of  such 
occurred  to  me  recently  in  the  case  of  a  boy,  net.  18,  who,  after  an  injury  to  his  right 
ffpennatic  cord,  in  a  few  weeks  became  the  subject  of  a  pelvic  tumor,  which  rapidly  grew, 
and  eventually  destroyed  life  by  obstructing  the  rectum  as  well  as  the  ureters.  After 
death  the  tumor  was  found  to  have  been  cancerous,  having  originated  apparently  in  the 
right  or  injured  cord,  spreading  downwards  along  the  vas  deferens  to  the  base  of  the 
bladder,  and  subsequently  ascending  from  the  pelvis,  above  the  level  of  the  umbilicus. 

Hereditary  influence  has  always  been  considered  as  a  very  decided  cause,  still  in  how 

small  a  proportion  of  cases  can  any  such  be  found  ?     Sir  J.  Paget  traced  it  in  one  out  of 

every  three ;  Mr.  Sibley  in  one  out  of  every  nine ;  and  in  222  cases  of  my  own,  it  was 

traceable  only  in  one  of  every  ten  instances.     In  many  other  affections,  even  the  most 

innocent,  as  large  a  proportion  might  be  found.     In  fatty  tumors  and  in  deformities,  all 

surgeons  recognize  the  frequency  of  an  hereditary  history.     Indeed,  looking  at  cancer  as 

one  of  many  diseases,  there  is  no  reason  for  regarding  it  as  more  hereditary  than  any 

other,  and  I  am  inclined  to  agree  with  Mr.  De  Morgan  when  he  said  "  that  all  that  could 

be  said  with  regard  to  the  constitutional  nature  of  cancer  applied  equally  to  the  constitu- 

tkmal  nature  of  any,  the  smallest,  growth  that  can  be  found  in  the  body." 

Striking  examples  of  the  hereditary  nature  of  cancer  are  met  with  in  practice,  but  they 
tre  not  more  striking,  if  so  much  so,  as  the  hereditariness  of  growths  of  a  simple  kind. 
Sir  J.  Paget  has  pointed  out,  however,  that  when  a  local  disease  or  deformity  is  inherited, 
it  passes  from  progenitor  to  offspring  in  the  same  tissue,  if  not  in  exactly  the  same  place, 
whereas,  when  a  cancer  is  hereditary,  it  may  break  out  anywhere.  "  The  cancer  of  the 
breast  in  the  parent  is  marked  as  cancer  of  the  lip  in  the  offspring.  The  cancer  of  the 
cheek  in  the  parent  becomes  cancer  of  the  bone  in  the  child.  There  is  in  these  cases 
absolutely  no  relation  at  all  of  place  or  texture." 

Cancer  is  a  disease  of  adult  life,  although  it  may  attack  a  foetus  in  utero,  or  an  infant 
soon  after  birth  (*  Guy's  Hosp.  Rep.;*  1875),  but  when  it  does  affect  an  organ  in  the  full 
vigor  of  its  functional  activity,  it  partakes  of  that  activity  and  runs  its  course  with  mar- 
^elloos  rapidity.  In  a  general  way,  however,  cancer  is  most  prone  to  attack  an  organ 
tbat  has  passed  through  the  active  period  of  its  existence  and  is  degenerating,  as  in  the 
breast  or  uterus.  Sir  J.  Paget  describe-s  it  as  being  "  essentially  a  disease  of  degeneracy," 
Md  asserts  '*  that  it  increases  in  frequency  in  proportion  to  the  number  of  persons  lifing 
«8  age  goes  on.** 

Cancer  appears  to  be  in  its  origin  a  local  disease  and  to  become  general  either  by  the 
wflaenre  of  the  juices  of  the  primary  tumor  exercising  an  impregnative,  spermatic  influ- 
wce  (Simon)  upon  other  parts,  or  by  dissemination  of  its  elements.  This  dissemination 
^  first  may  radiate  from  its  local  source,  and  at  a  later  period  may  become  general  through 
the  fluids  of  the  body  ;  the  secondary  growths  will  partake  largely  of  the  characters  of  the 
primary,  thus  the  osteoid  cancer  will  propagate  osteoid,  and  the  melanotic  melanosis,  each 
cancerous  growth,  like  a  parasite,  growing  at  the  expense  of  the  tissue  in  which  it  lies, 
^oore,  in  his  work  on  *  The  Antecedents  of  Cancer,*  and  De  Morgan  more  recently  have, 
I  believe,  established  this  fact.  From  a  clinical  [)oint  of  view  this  is,  without  doubt,  of 
^«7  practical  significance,  for  surgeons  now  admit,  that  the  earlier  a  cancerous  tumor  is 
removed,  the  better  are  the  prospects  of  a  cure,  or,  at  least,  of  a  long  immunity  from  the 
diseaae. 
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Treatment  of  Cancer. 

The  general  trentment  of  cancer  resolves  itself  into  tlie  inijirovement  of  the 
health,  ihc  nutrition  of  tlie  body  by  hygienic  mejins,  j>;ood  nutritious  diet,  and  tonic  tnedH 
cines.     No  medicine  hfus  any  8|>ecial  influence  on  tlje  disease. 

The  local  trt-afment  may  be  suiomed  u\\  in  the  word  removaU  for  all  C4incer»  should,  if 
practicable,  be  taken  away  as  soon  as  tlxiir  true  nsiture  has  been  establislnMl.  In  the  early 
stage  of  a  cancerous  [um<>r,  before  the  diugnojsiif  has  Ix.'en  made  out,  it  shouhl  be  juvtieeted 
from  external  injury,  and  from  all  irritating  causes.  No  rou^h  manipulation  fthuidd  be 
nllowed,  nor  any  m4)vement  of  the  muscles  ihat  surround  or  influence  it.  Warm  or  hot 
a[)pHcutions  should  be  avoided,  since  it  a[>]iears  they  encourage  its  growth.  The  nmst 
acute  cancer  of  the  breast  I  ever  saw  was  one  that  originated  as  a  chronic  infiltration,  and 
was  made  active  by  the  application  of  hot  fig  poultices  for  a  week.  The  gland  itself  and 
skin  over  it  to  the  limit  of  the  application  became  infiltrated  to  an  extreme  degree  with 
cancer,  which  rapidly  broke  down,  and  destroyed  life. 

Moore  used  to  think  highly  of  I  he  local  apitlication  of  the  iodide  of  lead  and  opium 
ointment  applied  on  lint  to  the  tumor,  and  iie  lielieveil  it  had  some  influence  in  dimiiHslung 
and  returding  itis  growtli.  Some  have  faith  in  iodine  iw?  a  local  application  ;  but  1  must 
admit  that  1  have  never  bi-cn  able  to  discover  that  any  of  ihe-se  or  other  aptilicntionSi  had  tJ>e 
iilightesi  influence  in  checking  the  progress  of  cancer,  and  have  conise(|nently  discarded 
them.  Wln*n  pain  is  pressent,  the  belladornna-extract  rubbed  <ltjwn  with  glycerine  into  a 
fluid  die  consisl«*rice  of  treacle,  or  of  tlie  extnicl  of  opium  similarly  diluted,  seems  to  be 
a  valujible  application.  An  opium  or  helladontui  plar^ier  »prejid  on  teatlier  gives  comfort 
and  protects  the  part.     The  be.^t  protective  application,  however,  is  cotton  wool. 

When  the  diagno.sia  is  established,  the  tumor  should  be  removed,  and  the  hest  method 
doubtless  ifii,  that  of  <\xcision  ;  delay  being  only  jnstiiiable  when  the  general  condition  of 
th<!  fiatient  forbids  the  attempt.  To  delay  is  only  to  increjise  the  risk  of  a  local  dissemi- 
nation of  the  cancerous  elements,  and  thus  diminish  the  prospects  of  a  successful  result, 
giving  time  for  the  lym[ihatic  glands  to  become  enlarged,  when  removal  of  the  primary 
growth  becomes,  tif  les^^  value  ;  and  to  increase  the  chance  of  some  internal  or  remote 
organs  becoming  involved,  when  operative  interference  is  futile.  ^J 

In  removing  a  cancerous   tumor  ilii'  surgeon  shoidd  not  be  too  sparing  of  surrounding^^ 
tissue;  but  when  it  is  enca[>stded  there  is  no  necessity  lor  doing  more  than  enucleating 
the  mass.     When  it  infiltrates  an  organ  the  only  correct  treatnu-nt  is  its  removal,  and  in 
removing  it  care  should  be  taken  to  cut  away  all  skin  that  is  in  tmy  way  adherent  to  ito 
surface,  with  us  much  of  the  surrounding  fat  as  circvmistauces  will  allow. 

When  t!ie  tumor  Ims  been  removed,  all  snrroun«ling  parts  should  be  carefully  examined, 
because  it  is  not  uncommon  ti>  find  small  cancerous  tulMjrcles  in  the  connective  tissue, 
fascia,  or  muscular  sheiiths,  which  if  pjissed  by  unheeded  would  sfwn  increase  and  give  rise 
to  a  recurrent  growth.  It  is  from  these  points,  indeed,  that  such  recurrent  growths  prob- 
ably often  arise,  and  these,  by  care  and  observati^m,  the  surgeon  may  often  prevent.  De 
Morgan,  after  excision  of  a  cancerous  tumor,  washed  tlje  wound  with  a  solution  of  chloride 
of  /inc,  twenty  grjiins  to  an  ounce,  in  order  to  destroy  the  cancer  germs.  The  surg«*on. 
too,  had  better  remove  all  skiri,  and  allow  the  wound  to  granulate  u[),  than  save  inlt^gu- 
merit  which  is  of  (hndilful  integrity  for  tiie  sake  of  making  an  apf«irently  more  complt-te 
operation.  When  lymphatic  glands  are  enlarged,  and  can  be  removed  at  the  time  of  oper- 
ation, they  should  ni»t  lie  forgotten  ;  and  they  shoulid  be  enucleated  by  the  fingers  or  handle 
of  the  scalpel  rather  than  be  excised-^their  ca[>sules  ought  to  be  divided  and  the  glands 
turned  out. 

Cancerous  tumors  of  the  tongue,  penis,  clitoris,  labium,  neek  of  the  uterus,  etc.,  may  Iw 
removed  by  the  wire  or  cliain  ecraseur,  either  with  or  without  the  cautery;  but  tlws  part 
of  the  stibject  will  receive  attention  in  other  pages. 

When  a  cnnc*;rous  tumor  cannot  be  exciseil  or  the  cutting  operation  is  rejected,  it  may 
be  removed  by  caustics;  but  such  a  method  is  more  painful,  slower,  and  not  so  successful 
as  excision.  When  employed  as  a  substitute  for  it,  it  is,  like  all  substitutes,  only  second 
best;  yet  it  is,  however,  often  a(>plicable  where  excision  is  not.  The  French  surgeons  do 
this,  by  inserting  round  and  into  the  tumor,  thin  conical  flat  wedges  of  cldori«le  of  zinc 
niadf^  into  a  hard  mass  witli  Hour  or  plaster  of  Paris,  Imles  being  made  into  the  tissue  by 
the  seal[tel  for  tlie  introdu<!tion  of  these  Heches.  Maisonneuve  is  tlie  chief  practitioner  ot 
this  school.  These  "caustic  arrows"  of  !M.  Malrjonneuve  are  composed  of  wedge-sliaf>ed 
pieces  cut  from  a  thin  cake  of  paste  made  by  mixing  one  part  of  the  chloride  of  zinc  nod" 
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three  parts  of  flour  with  as  much  water  as  may  be  found  necessary.     These  pieces  or 
arrows  are  dried,  and  may  be  kept  in  a  bottle  for  a  long  time  without  injury. 

In  England  this  plan  finds  little  favor.     The  following  method  is  more  general :  In  a 
tumor  that  is  not  ulcerated  let  the  skin  be  destroyed  by  the  application  of  some  strong 
iolphuric  or  nitric  acid,  and  in  this  slough  let  one  or  more  incisions  be  made ;  into  which 
let  a  paste  of  chloride  of  zinc  and  flour  mixed  with  the  extracts  of  the  Sanguinaria  Cana- 
^Dsis,  and  stramonium,  be  introduced,  fresh  incisions  being  made  through  the  thickness 
of  the  slough  thus  formed  every  other  day,  and  fresli  paste  inserted.     By  this  means  the 
vbole  tumor  may  be  destroyed  or  enucleated.     The  paste  is  a  modification  of  that  intro- 
duced into  London  by  Dr.  Fell  of  the  United  States,  and  is,  without  doubt,  the  best  work- 
iI^;  caustic  paste  we  possess.     The  following  is  the  mode  of  its  preparation  :  Boil  down  to 
a  liquid  extract  some  decoction  of  the  Sanguinaria  Canadensis,  and,  with  an  ounce  of  the 
extract  dissolve  a  similar  quantity  of  the  chloride  of  zinc.     Mix  this  with  two  ounces  of 
the  extract  of  stramonium,  and  the  soft  paste  is  ready  for  use. 

Canquoin's  paste  is  composed  of  chloride  of  zinc  and  flour  in  equal  parts,  a  few  drops  of 
vater  being  necessary  to  make  it  into  a  paste.  A  second  form  is  probably  better  :  Chlo- 
ride of  zinc  one  part,  muriate  of  antimony  one  part,  flour,  one  part  and  a  half,  water  a  few 
drops.  This  paste  is  of  the  consistence  of  soft  wax.  At  the  Middlesex  Hospital  they  use 
a  paste  made  by  mixing  chloride  of  zinc  and  boiled  starch  with  laudanum,  till  it  reaches 
the  consistence  of  honey. 

When  the  tumor  is  ulcerating  or  open,  no  necessity  exists  for  the  primary  application  of 
a  liquid  caustic.  The  paste  may  be  applied  directly  to  the  part,  and  fastened  on  by  cotton 
vooland  strapping;  the  thickness  of  half  an  inch  applied  for  twelve  hours  usually  produces 
a  sloagh  an  inch  deep. 

Some  prefer  a  solution  of  chloride  of  zinc  alone  inserted  on  cotton-wool.  M.  Rivallie 
Dies  nitric  acid  applied  on  lint  or  asbestos  ;  Velpeau,  sulphuric  acid  on  saflron.  By  some, 
tbe  Vienna  paste  is  preferred.  Arsenic  as  a  caustic  h&s  bad  its  day,  and  is  dangerous  and 
less  effinstive  than  zinc. 

For  cutaneous  epithelial  cancer  the  caustic  treatment  is  the  best.  The  chloride  of  zinc 
made  into  a  paste  with  flour,  or  with  sanguinaria,  may  be  used  if  preferred.  The  potassa 
fosa  is  likewise  a  useful  form.  [Crystals  of  chromic  acid,  to  which  a  few  drops  of  water 
have  been  added,  make  a  most  excellent  escharotic  for  such  purposes.]  When  the  gal- 
TMic,  or  thermo-cautery  can  be  obtained  epithelial  skin  cancer  may  be  readily  destroyed. 
I  have  burnt  down  many  such  affecting  the  nose,  cheek,  eyelid,  scalp,  hand,  arm,  lip,  and 
other  parts.  By  it  a  large  surface  of  diseased  tissue  may  be  completely  carbonized  and  a 
healthy  surface  produced  after  the  removal  of  the  eschar.  The  operation  should  be  per- 
formed with  the  aid  of  chloroform,  and  the  whole  thickness  and  edges  of  the  diseased  tissue 
de«troyed.  The  after-pain  is  very  slight,  the  cautery  destroying  all  nerve  sensibility.  It 
i^hrfar  the  best  mode  we  possess  of  dealing  with  skin  cancer,  is  more  rapid  in  its  action 
Md  certain  in  its  results,  besides  being  far  less  painful.  When  the  disease  extends  it  may 
be  removed  with  the  scalpel  and  the  base  of  the  sore  cauterized.  No  more  efficient  mode  of 
Tcmoving  a  skin  cancer  is  within  our  reach. 

The  treatment  of  tumors  by  injection  of  fluids  into  their  substance,  as  originally  sug- 
P«ted  by  Sir  J.  Simpson,  and  more  recently  practised  by  Dr.  Broadbent,  has  in  it  the 
elements  of  a  successful  plan,  but  has  not  yet  been  brought  to  any  available  state  of  per- 
fection. Fatty  tumors  may  be  destroyed  by  the  introduction  into  their  substance  of  a  few 
drops  of  deliquescent  chloride  of  zinc,  but  cancerous  tumors  do  not  appear  amenable  to  a 
like  remedy.  Dr.  Broadbent  believes  that  he  has  succeeded  by  injecting  a  liquid  com- 
I*8ed  rfone  part  of  acetic  acid  and  three  of  water ;  while  Messrs.  Moore  and  De  Morgan 
*>^n  that  they  have  each  succeeded  by  these  means  in  obtaining  gradual  diminution  of 
cancerous  growths.  I  tried  the  plan  in  twenty  cases,  when  it  was  first  introduced,  but 
"Wer  found  any  good  result  ensue.  It  was  often  very  painful,  and  many  patients  refused 
to  have  it  repeated,  although  they  asked  for  the  excision  of  the  growth.  More  recently 
|he  injection  of  twenty  drops  of  a  solution  of  bromine  dissolved  in  spirit,  it\, v  to  5j<  has  had 
its  advocates. 
The  treatment  by  pressure  is  of  no  practical  utility. 

Br  way  of  summary,  it  may  be  stated  (I)  that  cancerous  tumors  should  be  excised  when 
ptacticable,  and  the  sooner  the  operation  is  performed,  after  the  diagnosis  is  clear,  the 
hetter.    That  removal  by  the  ecraseur  is  equivalent  to  excision. 

(II)  Open  cancerous  tumors,  as  a  rule,  should  be  treated  by  caustics,  the  best  being 
tkoae  which  contain  chloride  of  zinc,  or  by  enucleation. 

(III)  For  skin  cancers  caustics  are,  as  a  rule,  the  most  available,  although  excision  in 
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some  instances,  as  in  ihe  lip^  is  to  be  preferreil.     The  galvanic  CAUt«ry,  however,  should 
be  I'mployed  when  poasible,  it  being  the  most  rapid  and  efficient  destructive  agent  we 

pOSSl'SS. 

[In  excision  of  tumors  involving  deep  structiuf s  and  having  fimi  atlaohnients.  the 
8urgK>n  slionhl  endeavor  to  at  once  become  master  of  the  fiitimtion,  and  cope  wilh  the  m 
trouhh'pome  portions  of  the  growlJi.  He  then  has  a  clear  tiehl  before  him,  and  knows  wl] 
steps  to  pursue.  It  is  no  uncommon  thing  to  see  an  otherwise  skilful  operator  attack 
deep  limior  from  above,  and  s[>enJ  many  miniUfS  freeing  its  superlicial  aflhciiiions,  and 
lying  vesHelft  whicli  will  in  a  nioment  he  cut  oft*  again  at  a  lower  level.  It  is  much  more 
surgical  to  begin  by  working  under  the  deeper  portions  of  the  tumor,  thus  controlling  the 
primary  t^onrces  of  hemorrhage,  and  learning  at  once  the  exact  cbaracter  of  op>erative 
procedure  demanded. 

It  has  been  pro|mspd  recently  to  inflate  with  air  the  cellular  tissue  surrounding  tumors, 
in  ordt-r  (o  facilitate  rennnal.  Tliis  metliod  would  be  m<*re  applicable  to  benign  growths 
than  to  those  that  infiltrate  and  become  firmly  adherent  to  adjacent  structures.— J.  B.  R.] 
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By  Dr.  Moxon. 


ueHoi^^ 


Two  distinct  procesaes  are  observed  in  the  eonslruetion  of  our  bodies ;  the  pr<iduei 
of  the  elementary  piece.4,  by  whose  compilation  the  fabric  is  composed  :  and  the  disjiOvsition 
of  these  elementary  pieces  into  certaiti  forms,  whose  shapes  suit  them  to  the  requirements 
of  the  part  to  be  made.  These  two  proces.<ie8  differ  as  much  jis  making  bricks  differs  from 
htnldincr.      Eacli  of  the  tissues  of  which  the  body  is  composed   bius  constructive  element* 


tliiit  tissiue.     I  need  not  instance  examples,  the  fact  is  so  familiarly  true  throughout  physi 
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pecidiur  to  imelf,  and  these  elements  are  disposed  in  each  tissue  in  a  manner  proper 
tliiit  tissiue.     I  ne 
logical  histolngy. 

In  th»^  com  p<  INI  lion  of  the  normal  tissues  the  elements  are  fitted  in  form,  size,  and  other 
clmnicters  for  tlieir  proiier  use,  and  they  are  united  together  to  compose  strnctures  which 
are  tnhipted  to  their  peculiar  functions.  We  have  no  knowledge  of  the  influences  which 
induce  the  perfect  adaptation  we  thus  observe;  but  we  can  appreciate  its  necessity,  since, 
witliout  such  fitness  of  the  parts  for  their  several  duties,  organizjition  and  organized  life 
wouhl  not  exist. 

Now  when   morbid  growths  arise  in  the  body,   do  they  show  any  constructive  plan 
purallfl  to  that  observed  in  normal  tissues  ?     Is  there  any  constancy  in  their  elements, 
any  weaving  of  these  elements  into  structures?     It  is  only  of  late  years  that  an  attempt 
has  been  niade  to  answer  this  very  interesting  quesfion  by  careful  study  and  com[»ari8   " 
of  the  minute  anatomy  of  morbid  growths.     It  has  been  found  that  the  nature  of  the  eld 
ments  nf  thuse  gruwtlis.  and  still  more  the  kimls  of  texture  they  compose,  serve  usefully 
to  indicate  tlie  tendencies  and  consequent  dangers  which  constitute  their  clinical  impor-^^ 
tance  as  tuni<u*8.  ^H 

Surgeons  were  formerly  aware  that  in  the  healing  of  wounds  the  new  materials  ar^^ 
made  in  the  likeness  of  the  parts  which  they  adjoin.     But  tins  assimilation  of  newly  pro- 
duced matter  to  the  nature  of  the  tissue  adjoining  was  regarded,  so  far  as  it  was  regardc 
at  all.  as  in  some  way^  the  effect  of  the  adjoining  tissue.     The  production  of  new  elemenl 
and  their  employment  in  constructiou  of  organized  forms  were  not  traced  out  as  dislincf 
histological  [>rocesHes ;  nor  regarded  as  showing  an  active  vital  i>ovver  in  the  new  substance 
itself.     And  indeed  we  need  to  distinguish  these  processes  more  plainly  even  in  our  ot 
linve. 

When  (lie  microscope  was  employed  upon  tumors  as  a  means  of  discovery,  observers  i 
first  liHtked  only  to  the  elements  which  coarse  microscopicjil  exaniinalion  could  easily  di| 
cover;  and  for  a  long  while  it  was,  and  with  some  still  is,  the  only  question,  what  is  the 
character  of  the  component  cells  of  the  tumor?  As  if  in  the  study  of  buildings  one  con- 
sidered only  what  sort  of  bricks  or  stones  they  are  made  of.  True,  this  would  serve  to 
divide  them  into  brick,  stone,  concrete,  and  mud  buildings^and  we  must  not  despise  such 
an  advance,  which  is  a  real  step  forward,  in  comparison  with  entire  ignorance  of  struc- 
tural composition. 

But  now  we  no  longer  confine  attention  to  the  component  cells  of  tumors ;  rather  in  ihe 
study  of  theai  we  have  a  main  regard  to  the  mode  in  which  they  are  put  together,  and 
the  degree  and  kind  of  organization  which  is  nndcrgone  in  the  raising  of  them  into  often 
truly  complex  fabrics,  such  as  we  tJTid  mauy  tumors  to  be  when  we  pro|>erly  cotnprehend 
their  organization. 
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It  will  nalurnlly  b€  asked,  Do  the  pftthologricttl  tumors  ovidoncc  any  new  ^>lan  oi'  buiKl- 
ing,  or  artf  lliey  always  on  lUv  pUm  of  Minit'  naiural  type  ;  is  tliert'  anything  new  in  ihe 
nalnrv,  or,  if  I  may  so  (^puak,  in  ilit-  conoeplion  of  any  pathulogioal  lunior?  The  answer 
which  hits  the  great^Bt  authority,  that  of  the  illuslriouB  Virchow,  on  its  side,  is  that  thpre 
i*  nothing  new  in  the  plana  of  conBtruction  of  tumors,  but  that  all  tumors  arc  formed  of  ' 
substanct'e  natural  to  the  body. 

It  has  long  he<*n  well  known  that  a  large  proportion  of  tumors,  espeoially  thoae  which 
^how  thr  most  innocent  disposition,  have  a  siruetun*  like  that  of  some  healthy  tissue. 
And  this  induced  the  naminjj  of  tumors  after  the  tissue  that  tliey  resemble,  /if//^y. yr'Aroua, 
f>Any^  «lc-,  or,  i\a  they  arc  called,  Lipoma,  Fibroma,  Osteoma  (the  termination  -oma  is 
now  univ«^rsally  chosen  to  exjtress  tumor  with  structural  resemblance  to  the  tissue  called 
bj  il*  prefix).  Virchow's  doctrine  of  the  cnnslant  homology  of  every  new  tijisue  with 
•one  tissue  natural  to  the  body  haj*  induced  hira  to  rnrry  this  classification  of  tumors  fur- 
ther than  hitherto  (unfortunately  his  book  rt-mains  incom()lete,  and  in  some  of  the  greatest 
diflieuliii'!*  the  subject  is  ^till  wanting  his  help).  As  a  iiii;tl)o*l  of  arranging  tumors  it  is 
convenient ;  whatever  may  be  said  about  his  opinion,  that  no  new  sub-stance  can  arise  in 
th«f  body,  I  believe  that  this  opinion  should  be  taken  with  due  consideration  if  we  would 
have  a  true  view  of  the  matter.  Granting  that  whatever  arises  in  the  human  body  must 
he  a  human  accideut,  so  that  feathers  or  cherry-stones  will  not  develop  in  it,  yet  we 
iJ|MI6t  also  see  that  the  expression  of  all  human  accidents  is  not  completed  in  the  healthy 
but  miher  by  elaboration  and  variation  within  him  into  something  else,  diflcrent, 
Ibough  still  human.  At  any  rate  some  intermediates  between  his  healthy  tissoes  might 
be  cxj^H-'ted.  Many  intermediates  do  positively  arise  which  sutficiently  show  how  wide  a 
teope  this  )>ossibility  allows. 

lodet'd,  it  should  he  forcibly  said  that  while  those  assuraedly  natural  tissues  found  in 
tamor»  are  really  like  the  natural  tissues  of  the  healthy  body  in  genera!  description,  yet 
ihey  in  all  or  almost  all  instances  will  In-  t'ound  to  show  differences  in  the  building  up  of 
the  tdemcnt*,  or  even  in  the  elements  themselvi-s,  whicJi  make  the  common  identiJicaiion 
oT  them  with  the  tissues  tliey  resemble  rank  only  as  a  convenience,  not  expressing  the 
whole  truth  of  the  matter. 

So  that  I  would  lay  down  this  proj»osition  with  confidence,  that  no  morbid  growth  is 
erer  found  which  has  not  in  it  sufHclent  pccidiarity  to  distinguish  it  from  all  natuml  tis- 
mes,  which  p<*culiarity  is  to  be  looketl  at  by  those  who  would  explain  its  chanicters  and 
history;  *o  that  they  should  not  exchisivcly  regtird  those  features  it  has  in  common  with 
Btal  li*i*uea».  The  practically  important  side  of  the  matter  is  that  osteoma  is  not  Ixme, 
enchomfroma  is  not  cartilage,  and  lipoma  is  scarcely  fat.  Nevertheless,  it  is  very 
convenient  to  l>e  able  to  classify  tumors  by  their  structural  likeness  to  the  natural  tissues 
de«clo|»ed  or  in  course  of  development.  Yet  it  is  only  in  this  sense  as  likt^  but  not  idea- 
titui,  that  iho  grouping  of  tumors  to  corresjjond  witlj  the  grouping  of  natuml  tissues  is 
here  pmotiHed. 

lalif^ant :   Cancer. — The  question   must   be  dealt  with,  what  relation   does  the 

tohigical  structure  t.A  tumors  bear  to  the  common  clinical  division  of  tumors  into 
eitHfrrt  {recurrent)  and  xiwple  tumors,  or  into  malignant,  semi -malignant^  and  beniffnant 
tttmors?  We  will  shortly  consider  these  divisions.  Simple  or  benignant  tumors  are  those 
ifaat  have  no  maligtiancy,  and  recurrent  or  semi-malignant  tumors  are  those  which  have 
bJv  -  ■  !-'T:tl  malignancy,  so  that  ihe  only  positive  question  is  what  characters  make  a 
iianl  or  constitute  it  a  cancer? 

IMaiigiiant — In  a  very  common  yet  vague  sense  the  term  malignant  is  applied  to 
any  fatal  lumor,  superficial  or  internal.  There  is  no  defence  for  this  except  from  collo- 
qotlU  convenience.  Fatal  tumors  certainly  are  not  easily  viewed  as  benignant  or  inno- 
ctnt.  And  hence  arises  the  common  use  of  the  word  malignant  for  fatal  tumors,  making 
luTi  i'»«itivc,  and  reg.arding  all  that  are  not  innocent  as  deserving  by  negation   the 

Dpi .  III.     But  »B  I  have  said,  nuilignancy  is  the  active  and  positive  thing  to  which 

inooQcocy  stands  as  a  tiegative. 

Wbsnt  are  the  active  and  positive  characters  and  behavior  of  a  tumor  that  get  it  the 
Oftmr  mAlignunt  ? 

A  tumor  obtains  the  name  with  different  authorities  from  two  rather  distinct  jHiints  of 
riew. 

F^rti.  Paget,  for  instance,  has  regard  to  the  descriptive  peculiarities  of  the  more  de- 
»tractiv(t  kind  of  tumors,  and  hence  describes  malignant  tumors  as  follows : — 

**  1.  The  intimate  structure  of  malignant  tumors  is,  usually^  not  like  tiiat  of  any  of  the 
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fully  developed  naturnl  [mrls  of  the  body,  ni>r  like  thiit  wliicli  is  fbrmed  in  u  nutural  pro- 
cess of  rt'pmT  or  duj^entTiition, 

'*  2.  ilalignant  growths  may  have  the  churariLT  of  infiltmtions  ;  i*.  e.,  their  elementary 
structures  may  he  inserted,  iniillratetl,  or  diffused  in  the  interspaces  and  cavities  of  the 
tissues  in  which  tliey  lie, 

"3.  It  is,  also,  gt!iiemlly  characteristic  of  n»filif»nant  tumors  that  tliey  have  a  peculiar 
tendency  to  wlcerate,  their  ulceration  beiii«jj  preceded  by  softeuing. 

'»  4.  The  softening  that  often  precedes  the  ulceration  of  malignant  frpowths  can  hardly 
be  considered  separate!}'  from  the  minute  account  of  their  structure.  I  therefore  p:iss  it 
by,  an<l  proceed  to  tlieir  fourth  distinctive  character,  which  is  to  be  noticed  in  tl»e  modes 
of  their  ulceration. 

«*  5-  ^Malignant  tumors  are,  again,  characterized  by  this :  that  they  not  only  enlarge, 
but  a|»[)arontly  multiply  or  propagate  themselves,  so  that,  after  one  has  existed  for  s<mie 
lime,  or  ha^  bt/en  extirpated,  others  like  it  grow,  either  in  widening  circles  round  its  S4iat 
or  iu  piirts  m(»re  remote. 

'*  f>.  A  sixth  dis^tiimuive  character  of  malignant  tumors  is  ihat,  in  their  multiplication, 
as  well  as  in  their  progress  of  ulceration,  there  is  scarcely  a  tissue  or  an  organ  wiiich  they 
may  not  invaiie." 

SccoTifi.  Other  pathologists  regard  rather  the  vital  properties  of  the  tumors  which  have 
been  discovered  as  giving  rise  to  those  descriptive  peculiarilies  which  Paget  enumemtca  ; 
and  hence  :<ay  that  a  malignant  tumor  is  one  (1)  which  infects  the  neighborhood,  by  dis- 
|jersing  its  oHsprung  elements  in  the  tissue  around,  so  that  it  (2)  recurs  after  removal, 
because  ita  seed  was  left;  and  (3)  also  extends  to  the  lymph-glands  along  the  lymph 
stream,  and  (1)  to  the  great  vascular  viscera,  or  to  points  in  the  whole  hlood-ojirrying 
system,  by  infection  of  tiie  blood  stream.  In  sliort^  tliese  [lathologists  reduce  the  word 
malignant  into  a  compass  which  would  be  fairly  expressed  by  such  a  bad  compound  word 
tu*  auto- infectious. 

Now,  the  compass  of  these  two  several  lines  of  application  of  the  word  malignant  is 
nmcli  the  game.  One  describes  what  t!ie  other  cxphiins;  the  other  ex[>lains  what  the  fii*st 
degpribes.  If  we  are  to  describe  which  is  the  better,  it  must  be  settled  by  observing  wlietiier 
deseriptioii  or  explanation  most  usefully  determines  the  kind  of  a  tumor.  I  tliink  de- 
scription must  be  widely  and  lahoriously  detailed  to  compas.s  the  expression  of  the  signs  of 
malignancy,  and  tliat  the  learner  will  scarcely  carry  descri[)lions  which  could  fortify  him 
against  mistake.  On  the  other  hnnd^  the  conception  of  malignancy  as  auto-infectiousness 
is  at  once  grasped,  and,  if  discreetly  Uf^ed,  will  gen*;rftlly  serve  to  give  u  sufficient  clue  to 
the  luiture  of  any  given  tumor. 

Thus,  as  to  any  tumor  of  the  brenst,  the  inquiry,  on  one  system,  will  l>e — '*  Does  it  push 
part-*  aside,  or  grow  into  them!*'*'  On  the  other — "Is  the  skin,  (Si>c.,  stretched  over  or 
involved  in  the  tumor?"     These  questions,  you  see,  amount  to  the  siime  thing. 

Again,  on  the  one  system  the  question  will  be — "Does  the  disease  ijifect  idl  through  to 
the  surface,  find  then  o[»en  on  it?  On  the  other — ''  Is  the  skin  simply  stretched,  perhapa 
burst  through,  and  does  the  tumor  simply  tfirust  out  itself,  while  healthy  skin  awaits  its 
chance  to  hcid?  Or,  is  the  edge  of  the  opening  thick  and  everted,  and  callous  with  such 
and  sueh  an  ulceration?'"  This,  again,  is  the  same  question.  But,  repeating,  as  the 
fit  mien  t  eun,  swch  ways  of  considering  the  characters  of  i(UT>cenr.y,  he  w*ill,  I  believe,  soon 
learn  to  value  the  short  comprehensive  and  comprehended  gras]»  of  them  by  the  conse- 
quences of  their  atito-infectiousness,  by  means  of  which  he  can  infer  or  explain  the  more 
tedious  depcriplive  terujs. 

Cancer. — The  word  cancer  is  best  regarded  as  the  substantive  which  is  equivalent  to 
the  adjective  malignant,  so  that  a  tumor  that  is  malignant  is  a  cancer,  and  a  cancer  is  a 
malignant  tumor.  If  we  acce[>t  this,  there  is  no  longer  any  need  of  discussing  the  com- 
pass of  the  word  cancer  ;  and,  indeed,  now  and  always,  this  has  been  the  most  ready  and 
tmtin-al  use  of  the  word,  and  the  one  mo>*t  universally  employed.  For  if  you  watch  the 
writing  or  speaking  of  any  one  who,  priding  himself  on  descriptive  accuracy,  limits  the 
term  cancer  to  carcinoma  (p.  117).  you  will  invariably  find  that  before  long  lie  is  using 
the  word  cancer  tis  the  equivalent  of  malignant. 

On  the  other  hand,  the  word  cancer  is  made  by  some  to  be  the  equivalent  of  carcinoma  ; 
the  hitter  having  a  limited  application  to  a  certain  kind  of  lumor  structure  (see  Fig.  84). 
Surely  this  is  8U(>ertluoins,  TIjc  word  curcinonnt  is  enough  for  its  proper  application,  and 
in  pathological  questions  of  ]u-ecision,  there  is  no  hurry  or  vagueness  to  prevent  the  employ- 
ment of  four  syllables.  So  I  think  the  word  cancer  may  be  left  to  its  colloriuial  wide 
aignification  as  a  malignant  lumor  of  any  sort,  carcinomatous  or  otherwise.     Certainly, 
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tuiDore  of  Torious  histolo^cal  Btnictiire  do  prove  auto-iiifcctious  or  mallgtinnt.  The  luraors 
wliicli  inostt  freijiit-nlly  show  this  nmli»rriancv  are  in  ordor — ^(1)  Cjircinofiwi  in  ull  iislornis, 
(2)  Sarcoma.  (3)  Myxonni,  (4)  Lymphoma.  Oilier  luniors,  also,  are  fur  i'rom  being  free 
o(  I  he  risk  ot'  uuio-iufection. 

Recurrent  or  semi-malignant. — Auto-infection  is,  in  some  kinds  of  tumors, 
iiDComplete  in  its  manif^'station.  Thna»  some  spindle  cell  sareomas  will  recur  often  after 
rt*raoval,  and  yel  show  little  tendency  to  invade  the  internal  parts.  Then,  again,  squamo- 
epithHitU  cancer  extends  to  the  gland>i,  but  not  genemUy  to  the  viscera.  Also,  soft, 
quickly  growing  sarcomata  will  extend  fiercely  to  the  viscera,  and  not  invade  the  glands 

I  nt  olL  In  other  words,  aiito-infection,  in  its  thive  branches,  viz.,  infection  of  site,  of 
gland,  and  of  viscera,  id  not  seen  equally  in  all  the  sorts  of  infectious  tumors.  This  ia 
siguificani,  and  needs  working  out.  It  h  convenient  to  call  imperfectly  malignant  tumors 
i^mtilignant.     Sir  J.  Paget  projiosed  the  term  recurrent  Hbrold  for  spindle-cell  surcoraa, 

,  it»  use  was  at  one  time  general,  but  is  now  giving  way  to  the  more  sysienuitic  lerra. 

Some  cla8*itication  of  the  partially  infectious  tumors  by  their  kinds  of  infectiousness  may 
be  agreed  upon,  but  as  yet  the  time  has  not  come  for  it. 


OSTEOMA,  OSTEOID  CHOHDEOMA,  EKCHONBEOMA. 

[  bone  forms  a  large  part  or  apparently  the  whole  of  a  tumor,  the  tumor  is  called 
an  Mteoiiia;  but  no  tumor  is  ever  formed  altogether  of  bone,  there  h  always  present  an 
OMtfjring  matrix  by  the  os«iificalion  of  which  the  bony  part  of  the  growth  enlarges.  The 
kind  of  matrix  varies  much  ;  thus,  sarcomata  or  even  carcinomaia  may  directly  ossify, 
and  bo  we  get  osteosarcoma  and  osteo^carcinonia  ;  but  the  kinds  of  matrix  which  produce 
growtltB  of  practically  a  bony  nature  are  generally  two,  viz.,  periosteum  and  cartilage. 
Periosteum,  or  to  speak  more  exactly  a  tiseiue  ret^erahling  closely  the  deeper  layer  of  the 
stenm,  forms  large  tumors  whose  transformation  into  bone  takes  place  in  the  manner 
ru  in  the  left  side  of  Fig.  30 ;  the  cells  take  the  shape  of  bone-cells,  and  the  matrix 
lies  ;  these  tumors  are  called  osteoid  chondroma  or  periosteoma. 
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Cartilage  often  up{>ears  to  be  ossified  when  it  is  only  petrified  by  deposit  of  calcareous 
,  in  •♦-  ♦nn«nx  (see  right  side  of  Fig.  .30);  this  change  is,  as  is  well  known,  the  first 
I  ill  •  M  of  curtilage.     In  many  cartilage-tumors  the  process  goi's  no  further,  or 

ijiv  I  t •!  tu  wmplete  ossillcfition  through  the  several  stages  shown  in  the  right  side 

|af  il  »    li^itr--,  viz.,  vacuolation,  formation  of  medulla-cells  in  the  vacuoles,  and  direct  trans- 
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formation  of  these  to  bone  cells,  as  seen  in  the  lower  and  right  part  of  the  drawing.  More 
rarely  the  cartilage-cells,  without  calcifying,  proliferate  and  change  directly  into  bone,  as 
seen  in  the  middle  of  the  figure. 

The  amount  of  cartilage,  periosteum,  or  bone,  present  varies  indefinitely  in  different 
cases.  When  cartilage  preponderates  the  tumor  is  called  an  enchondroma ;  when  bone 
preponderates,  an  exostosis,  osteoma^  etc.,  according  to  its  shape  and  connections ;  when 
periosteum  preponderates,  an  osteoid  chondroma,  as  before  said. 

Occasionally  the  amount  of  bone  and  cartilage  is  so  equal  that  it  is  a  matter  of  difficulty 
to  decide  which  name  shall  be  used;  and  then  the  terms  cartilaginous  exostosis  or 
ossifying  enchondroma  are  employed.  Osteoid  chondromata  are  to  be  suspected  of  malig- 
nancy ;  such  tumors  compose  a  part  of  what  were  called  osteoid  cancers. 

SABGOHA. 

The  schematic  figure  (31)  is  composed  of  accurate  drawings  of  portions  of  the  several 
kinds  of  sarcoma  named,  but  they  are  gathered  together  in  a  diagrammatic  way,  the  forms 
being  graduated  into  each  other  as  they  are  when  found  side  by  side  in  the  same  tumor. 
You  meet,  indeed,  with  all  gradations  of  intermediate  forms  ;  for  although,  as  a  general 
rule,  one  kind  of  sarcomatous  tissue  prevails  in  a  tumor,  it  is  far  from  unfrequent  to  have 
more  than  one  of  the  kinds  present  together,  the  characters  of  each  changing  into  those 
of  the  other. 

The  distinctive  histological  character  of  sarcoma  is  the  possession  of  a  stroma  between 
the  cells,  an  atmosphere  of  intermediate  matter  which  surrounds  each  and  is  between 
them  all ;  the  qualities  of  this  intermediate  or  "  intercellular"  matter  determine  the  kind 
of  sarcoma,  as  in  the  class  of  connective  tissues  whose  developmental  stages  the  several 
kinds  of  sarcoma  closely  resemble.  The  class  of  connective  tissues  includes  the  several 
kinds  of  texture  whose  office  in  the  body  is  passively  mechanical,  either  in  serving  as 
adjuncts  to  the  muscular  system  or  by  filling  up  interstices  between  organs  of  the  body  or 
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by  entering  into  textures  to  support  their  component  parts,  bloodvessels,  etc.  Those  con- 
nective tissues  which  penetrate  into  any  of  the  organs  of  the  body  are  modified  in  consist- 
ence and  in  arrangement  of  their  elements  according  to  the  requirements  of  the  organ. 
Thus,  in  the  brain  the  connective  tissue,  called  Neuroglia,  is  very  delicate  and  soft,  and 
has  scarcely  any  distinctness.  Also  the  connective  tissue  which  enters  into  the  lymphatic 
glands  becomes  reduced  to  very  soft  fibrillar  matter  between  the  lymph-cells.  In  these 
instances,  and  in  others,  the  connective  tissue  thus  comes  to  have  peculiarities  and  to  con- 
stitute strongly  marked  varieties.     Yet  all  connective  tissues  possess  this  common  feature 
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in  their  el<»iijeiitnry  structunil  comjiosition — that  they  are  made  up  of  cellular  bodies  be- 
tw*-*<rn  which  their  proper  substflncfi  forniis  an  intercelluUir  nmlter. 

The  ruhition  of  sarcoma  to  tlie  connective  cUiss  of  tissues  appears  to  be  this,  that  wbcu 
one  of  these  tissues  is  produced  very  rapidly  it  has  no  time  for  its  intercelhdar  matter  to 
Require  the  projter  eharaeUTs,  and  so  nniains  ijid^'terminate,  while  it  also  is  small  in 
qnnntity,  the  cells  greatly  preponderatin;:.  Thu^,  any  oi'  the  normal  connective  tie^uea 
produce  by  nvpid  development  a.  tumor  ol'  syircoua   tissues  or  sarcoma  (the  name  is 

chosen,  «ap|,  which  e«pial»*  caro  or  our  word  flesh,  means  commonly  any  soft  animal 

flKWtance,  not  bloo<l  nor  boia*).  Tims  it  follows  that  there  are  several  kinds  of  gurcoma, 
according  to  the  tissues  from  which  they  are  developed.  The  principal  of  these  are  seen 
in  the  above  si'hematic  fifiure.  The  round-celled  kinds  jrenerally  arise  from  lym[tli-gland, 
tor.  nenroglia.  or  mucous  tissue;  hence  I  hey  are  common  in  myxo-  or  glio- or  lympho- 
[fiii.  The  spindle-cellcd  kinds  arise  from  connective,  tibroua,  or  bony  tissue,  and 
are  roost  common  in  tibro-sarcoma  or  osteo-sarcoraa. 

MYXOMA. 

The  name  myxoma  is  given  to  all  tumors  of  connective-tissue  type  (not  epithelial) 
I  which  contain  mucus  or  mucin  in  itieir  intercellular  multtir.  It  correspontls  nearly  to 
lliiiioU!«k  sarcoma,  collonema,  and  fibro-cellular  tumor  of  old  authors;  tlie  forms  of  the 
i  are  very  variable,  but  in  the  most  tyj>ical  examples,  and  es[)eL'iully  in  the  older  and 
Tolly  developed  parts,  tht^  crlls  are  larj^e  au<l  usually  multipolar  or  ''  stellate/'  with  a  distinct 
tmck'UA  Jtnd  nucleolus;  the  stellate  branchitig  rays  of  the  cells  are  mutually  connected,  so 
ad  to  form  a  more  or  less  open  network,  in  the  interstices  of  which  the  mucous  semi-fluid 
lodges.  Hciims  and  bands,  whicli  generuUy  have  a  stitf  rigid  appenrance  anrl  an  anguhir 
nilher  than  a  WMvy  disposition,  puss  about,  <llvidiiig  np  the  substance  of  the  tumor  into 
verj'  imiKTfectly  defined  sections,  more  or  less  visible  to  the  naked  eye  ;  from  these  arise 
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I  continnoas  with  the  cellulo-fibrillar  network.     Much  of  the  tumor,  and  especially 

f  younger  part,  may  he  found  formed  of  spindle-cells;  these  are  really  connected,  by 

"tJirt"'^-  '"'»'>  their  Hdp«,  with  the  intermediate  fibrillar  network,  and  it  can  often  be  seen 

thu!  «tc  forms  are  produced  by  the  drawing  out  of  these  threads  to  greater  lengths, 

tlinnj-ji  ui«-  -eimration  ol'  the  texture  elements  by  the  increasing  quantity  of  mucus.     In 

Ijfei  «uh«r  examples  or  part*  the  prevailing  form  of  the  cells  is  round,  or  with  one   pole; 

llbr  ;         '       "  ''!»•  ordirtary  mucous  ct>rpusch's,  and  are  scattered  among  the  fibrilfl 

in   ;  :  ;  they  often  contain   many  fat-grains,  and  are  found  in  the  oldest 

;>reseMting  I  he  senescence  of  its  cells.     There   is  also  a  great  varia- 

-lur  :iubstunce,  lirsl,  in  proportion  of  the  fibrous  to  the  cellular  part; 
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und  secood,  Iti  the  proportion  wliicli  lliej^i*  solid  dements  beur  to  the  mucoid  interstitial 
matter;  tlius,  thtire  is  a  tihrous  myxoma,  and  n  clear  pellucid  variety,  with  much  mucous 
fluid,  perhaps  even  forming  eysls  (hyaline  and  evjitie  myxoma).  In  some  examples  there 
are  large  polynucleated  celLs,  identical  with  the  so-ealled  giant-cells  of  **  giant-cell" 
sarcoma. 

In  the  theory  of  types,  myxoma  is  affiliated  to  certain  natural  tissues,  in  (mrticular  the 
jelly  of  the  umbilical  cord,  tlie  vitreous  of  the  eye  at  a  stuge  of  its  development,  and  the 
early  stages  of  adipose  tissue,  or  to  a  stage  of  bone  formation  out  of  cartilage.  Ii  will  iye 
seen  that  these  tyyical  tissues  are  only  transitory  in  their  nature,  as  compared  with  such 
stable  tissues  as  bone,  curtilage,  tendon.  In  acfonhinee  with  this  instability  of  their  ty|)e, 
myxomat^.  thetiiselves  show  many  transitions  to  various  kinds  of  connective  tissue;  lhei>e 
transitions  are  chieHy  towards  cartilage  or  fat  (myxonuitous  enchondixima,  myxomatous 
lipoma).  Tumors  are  not  infrequent,  es|iecial!y  in  the  parotid  region,  which  are  interm€ 
diate  between  eartilage  and  muootis  tissue,  sn  that  one  ainnot  say  to  which  ihey  mo 
properly  belong;  also,  many  fatty  tumors  show  clear  gelatinous  patches  of  raucous  tissH 
in  all  trunsitiona  to  fat,  while  many  myxomatashow  opatiue  spots  composed  of  true  adi|)* 
tissue. 

ADEROMA. 

The  essential  character  of  adenoma  lies  in  the  possession  of  a  glandular  structure  ;  but 
the  com(janitive  amount  of  the  glandular  element  varies  much.  There  is  also  variety  in 
liie  kind  of  tissue  which  is  found  betwer^n  the  glattd-follieles.  Some  tumors  sliow  stnic- 
ture  almost  identical  with  that  of  compound  mceniose  glands,  having  natural-looking 
foliicles  separated  by  delicate  connective  tissue;  more  commonly  the  follicles  are  dilated 
more  or  less,  so  as  to  form  cysts ;  one  or  more  of  these  may  prevail,  so  as  to  give  a  cyclic 
clmracter  to  the  whole  (cystic  adenoma).     Besides  the  cysts  arising  in  this  way,  others 
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may  l>e  formed  by  a  breaking  down  of  the  intermediate  tissue,  especially  if  it  hoppen 
he  mncouR  tissue.     But  as  a  n\\^  the  glandular  elements  are  siirroun<h'd  atid  sepiintled 
a  more  plentiful  formation,  which  may  he  so  much  developed  as  to  more  or  less  entire^ 
take  away  the  glandular  character  of  tbe  growth  ;  this  interstitial  tissue  may  either 
tibrinoua,  sarcous,  or  mucousj  or  more  rarely  cartilaginous  or  areolar;  or  it  may  pre«eB 

characters    combining    these    or    mediate    between    ihem    {^nieHo^fihroma  —  tarroma 

myxoma),     Wlien  the  proportion  of  glanil  is  small,  there  is  doubt  whether  it  is  not  part 
of  the  original  gland-tissue  persisting  in  the  new  substance.     Tims,  the  relative  augmen- 
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taiion  of  the  cavhiea  of  ducts  or  follicles  mny  mukv.  llie  tumor  (nke  tlic  cljaracter  of  cyst, 
or  tli«  relative  migraenlfltion  of  the  inl<*rn»ediate  tissue  nmy  make  il  take  tlie  duinicter  of 
Hkrcotna,  inyxonia,  or  Hbronia ;  but  if  tl»ti  glaiulular  substance  is  muiutaiued  in  due  pro- 
portion, the  natural  resemblance  of  adenotnu  is  to  carcinoma. 

And,  indt'ed,  if  the  glandular  substance  is  maintained  in  due  profiortion,  tlien  a  very 
little  clinnge  is  needed  to  give  to  adenoma  the  characters  of  carciuomu.  When  the  cbax- 
acter:^  of  carcinoma  are  studied  it  will  be  found  that  these  characters  are  of  the  same 
general  description  as  those  of  adenoma.  Tn  either  case  there  is  a  mesbwork  of  hhroua 
or  sarcous  sulwtance,  forming  spaces  in  which  cells  of  a  more  or  less  epitlielioid  type  are 
packed  together.  The  difference  is  one  sometimes  requiring  close  observation  and  not 
always  to  be  determined  (|uite  SialiRfactorily,  whilst  in  other  cases  it  ie  obvious  enough. 
The  structural  difterence  between  adenoma  and  carcinoma  lies  in  this,  that  in  an  adeno- 
inatouA  tumor  the  glandular  ej)tlheliom  is  regular  and  composed  of  even-sized  and  r«.da- 
tively  $mall  cella,  whose  nuclei  are  generally  single  and  do  not  contaiu  many  nucleoli ;  the 
cell*  do  not  vary  in  form,  and  line  the  follicles  of  the  adenoid  texture  in  an  even  and 
orderly  manner;  whilst  in  carcinoroa  the  nuclei  in  the  cells  are  larger  and  brighter,  and 
have  many  nuclei,  and  tlie  cells  vary  much  in  form  and  sixe  and  compose  usually  compact 
masses  projecting  into  irregular  bulbs  in  the  sarcous  stroma,  instead  of  lining  follicular 
cavities.  [Mr.  Cripps,  of  St.  Bartiiolomew's  Ilos|»ital,  slates  that  nuilignant  didense  of 
the  rectum,  which  is  generally  called  carcinoma,  is  usually  a  form  of  adenoma.'] 


CARCmOMA. 

The  term  carcinoma  is  now  distinctively  applied  to  Buch  tumors  hb  have  a  structure  of 
the  t'olhtwing  descriptioti,  viz.:  A  meshwork  of  librous  or  sarcous  substance  comjKJsing  an 
alveolar  structure,  whose  interstices  are  filled  with  cellg.  These  may  have  no  orderly  or 
metho*lical-!ooking  arrangement,  being  packed  in  the  crevices  in  the  meshwork  (or  alveoli, 
aa  they  are  called),  and  extending  casually  from  alveolus  to  alveolus,  so  as  to  make  a 
complementary  meshwork.  Tlie  carcinomatous  clianicter  is  determined  by  the  presence 
of  such  alveolar  structure,  witlj  cell-collections  lodged  in  it;  the  decisive  point  consists  in 
thew*  cells  lying  close  together  without  any  intercellular  substance;  the  cells  geneniJly 
vary  in  »hape,  and  have  large  nuclei,  with  large  and  bright  nucleoli.  But  often  the  cells 
liave  an  arrangement  very  like  the  epithelial  lining  of  I  lit;  follicles  of  the  secreting  glands, 
a  sirnclure  which  may  be  so  well  prouounced  lus  to  bring  ihem  almost  into  continuity  with 
mdenomas  :  they  differ  from  these  chiefly  in  their  history  as  being  infectious,  so  as  to 
extend  into  the  neighboring  tissues,  to  the  glands,  or  to  the  viscera.  The  structure 
ahowiDg  only  those  minor  {Kjculianties  which  I  have  just  described. 

Five  Jeading  types  of  carcinoma  may  at  present  be  conveniently  distinguished. 

let.  Those  in  which  the  fibrous  meshwork  is  in  preponderance,  and  the  epithelioid 
eofitents  o(  the  alveoli  are  scanty,  and,  perhaps,  also  prone  to  perish  early,  so  lluxt  they 
are  found  more  or  le*i8  degenerate  within  the  fibrous  meshes — Hard  Carcinoma,  or 
Scirrbos. 

Sid.  Those  in  which  the  fibrous  meshwork  is  in  smaller  proportion,  and  the  epithelioid 
cotitrntfl  arc  plentiful,  making  large  collections  of  cells,  but  with  no  evident  approach  in 
Ui€  form  of  these  collections  to  the  shapes  of  gland-acini,  and  no  evident  resemblance  of 
l>i=  •  '  rFiicnt  cells,  either  to  llie  columnar  epithelium  of  mucous  glands,  or  the  squamous 
t':  !  <A'  cuticle — Soft  Carcinoma.     This  kind  occurs  especially  in  glands,  and  the 

In-  '.  f'Tition  of  the  glandidiir  tubes  or  follicles  to  cancer  alveoli  can  be  seen  in  all  stages 
in  Nc  L-^rowing  margin  of  the  tumor  (see  the  up{»er  two  drawings  in  Fig.  34,  from  the 
lifer  and  kidney). 

%\.  A  structure  essentially  such  as  that  last  described,  but  with  this  difference,  that  the 
v:  I  cells  have  a  quantity  of  mucus  between  them,  which  is  regarded  as  arising 

fr  I  information  of  them.     This  clmnge  to  mucus  may  be  carried  to  such  an  extretne 

r  ly  any  cellular  elements  are   left,  while  the  alveolar  mesh  in  which  the  mucus 

L*  '  d  !)ccomes  very  strikingly  visible  frotn  its  nukedness  and  the  pellucidity  of  the 

niiMTUs — Colloid  or  Alveolar  Cancer.  A  common  seat  of  this  is  the  wall  of  the  alimenlary 
raitalf  where  it  may  be  traced  arising  from  Licberkfllm's  follicles. 

-lib.  A  structure  in  which  the  epithelial  cells  resemble  squamous  epithelium,  and  form 
wtuat^  which  are  very  like  the  follicles  of  cutaneous  glands,  or  occasionally  like  rudimen- 
tary haira;  the  tubular  and  bulbous  forms  may,  however,  be  seen  ramifying  like  the 

*  Cancer  of  the  Rectum,  by  W,  Harrison  Crippa,  London. 
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visible  to  the  naked  eye ;  when  ihey  are  namerous  and  well  characterized,  they  are 
nostie;  some  tiuthors  (liiUmili)  distinguish  a  variety  of  this  cancer  in  wliich  \\\i'  stroll 
prepondemlt^s  uver  the  epithelial  |)art,  ciilling  itscirrhusof  the  skin — Squamous  Epilbelta 
Carcinoma. 

5lh.  A  structure  in  whii'li  the  e[)itlR4ial  cells  resemble  ordinary  columnar  epithelium, 
and  the  structure  itself  is  quite  like  nonuiil  mucous  tnembrauf,  in  which  it  always  prima- 
rily arisen  (alimentnry  camil,  espeeiiiUy  colon,  uterus)  ;  the  secondary  rorniations  whi 
occasionally  occur  in  these  cases,  in  tlie  liver  especially,  have  llie  same  structure,  and  ih 
a  tissue  like  the  glandular  mucotis  membrane  of  tlie  colon  ouiy  be  tbund  in  the  liv€ 
Cylindrical  Epithelial  Carcinoma* 
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The  fourth  and  fifth  varietie!*  are  distinguished  from  llie  first  (hrfe  as  epithelial  canccTs 
or  epitheliomatfi.  Som«'  aufliors  have  used  tlie  term  cancroid  for  the  fourth  variety,  as 
tiioa^h  it  were  not  completcdy  cancerous.  These  are  less  likely  lo  Jnfecl  the  viscera  than 
the  first  two  varieties,  which  are  the  most  infectious  of  all  tumor*,  though  they  are  very 
far  from  heing  the  only  kinds  of  infectious  tumors. 

LYMPHOMA. 
Ttie  name  lymphoma  is  grJven  to  such  growths  us  Imve  a  microseopii-  'Structure  like  that 
of  lymphatic  glands;  in   partictdar,  whicli   have  a  finely  reticular  meshwork,  connected 
with  which  are  some  fixed  cells  at  tolerahly  regular  intervaU,  not  unlike  the  fixed  cells  of 
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Struma 


Seartaiima 

/'■^^.'       into     ^ 


J^ 


From  nibmiie^iatcoafoJ'I!fvmf/tr//yftrmii/t(l 
llicraacopio&l  am^tom/  qF  lytnt>hoto«. 

eonnnr.tive  ti^ue,  hut  generally  larger.  Within  the  meshes  of  this  network  are  numerous 
eell^,  which  resemble  lymph-cella,  and  hence  are  also  like  pus*-cells  and  white  biood-cells. 
The  projKirlion  o\^  network  to  the  contained  lymphoid  cells  is  variabl-  ;  sometimes  the 
qiuintity  of  fibre  is  great,  and  the  structure  is  then  like  lymph-gland  tissue  hardened  by 
chnniic  inflammation.  In  other  cases  the  proportion  of  cells  becomes  very  large,  while 
ll,^.  ,..  ri, ...I,  grows  very  delicate  and  open  textured.  The  fixed  stelhUe  cells  here  appear 
tu  juid  produce  a  progeny  of  the  loose  movable  cells  in  the  mesh  work,  as  if 

uiit:<  t^'i  iiv  the  latter.  The  wliole  mass  then  appears  as  line  filaments  making  hold 
laeibeB,  which  aif  filled  with  round  granular  cells,  like  lymph-cells,  but  generally  larger 
than  lUese.and  having  large  nucleus  and  many  bri^^lit  nucleoli.  8ucli  cells  at  first  apj>ear 
to  utxke  up  the  whole  substance,  but  they  easily  brush  or  wash  out  of  the  meshes,  leaving 
th'  'k   very  conspicuous.     It  will    be  noticed   that    the  degree  of  structure  here 

d»  very  rudimenlary.     Indeed,  sections  of  ante-mortem  blood-clot  from  within  a 

v»'.  Mire)  closely  correspond  to  tbe  description.     So  also  does  tubercle  in  the  more 

ft:*-  lined  outer  edge  of  it,  where  its  texture  is  very  like  blood-clot ;  hence  it  is  by 

wsmm  cht?*et!  with  lym[dioma.  Scarlatinous  tonsils  and  typhoid  IVyer's  patches  likewise 
luiw  Ijmplioma  stnirturc.  However,  tiie  plan  of  structtire  is  so  meagre  that  it  is  not 
CBOu»;b  t«»  form  a  bond  of  union  between  diseases  clinically  so  remote. 

When  found  in  (he  form  of  tumors,  more  properly  so  cidled,  lymphoma  generally  lakes 
lu  rt«<*  in  the  lymphatic  glands;  those  of  the  neck  are  especially  liable  to  it,  llien  those  of 
Ibe  abdomen  and  of  the  mediastinum.  It  is  also  found  in  the  alimentary  canal,  especially 
ihf.  «inall  intestine  and  stomach,  and  in  the  spleen,  liver,  kidney,  &c.  Formations  of  a 
•iiDilur  -Htructure  have  been  met  with  in  various  organs  in  leukiemia,  chiefly  in  the  liver, 
\n  the  form  of  small  grains  of  a  pale  substance. 
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Lymphoma  may  prove  malignant,  that  is,  infectious  to  parts  around,  especially  when 
the  cellular  elements  are  very  numerous  (in  which  case  the  tumor  is  called  lympho- 
sarcoma by  Yirchow) ;  it  then  corresponds  to  a  part  of  what  used  to  be  included  under 
the  whole  name  medullary  cancer,  which,  as  formerly  used,  would  include  also  aofi 
sarcoma  and  soft  carcinoma.  Indeed,  these  tumors,  when  the  cell-elements  greatly  pre- 
ponderate, become  very  much  like  each  other,  if  not  undistinguishable  as  far  as  their  mere 
structure  is  concerned. 

Virchow,  'Die  Krankhaften  GesohwQlste,'  1862-5.— fb^e<,  'Surgical  Pathology,'  1870.— 46«r- 
nethy,  'On  Tumors.'— '  Pathological  Society  Trans.'— TFtVA-a  and  Moxon,  '  Pathology.'— B«7/ro«A, 
«  Elfimens  de  Pathologie  Chirurgicale,'  1868.— ^o/me«,  'System  of  Surgery,'  1870.— ' Debate  on 
Cancer,  of  Pathological  Society,'  1874.  [See  also  S.  W.  Gross,  '  Sarcoma  of  the  long  bones,'  Amerio&n 
Journal  of  the  Medical  Sciences  for  July  and  October,  1879.] 


SURGERY  OF  THE  CUTANEOUS  SYSTEM. 


CHAPTER  IV. 

CONTUSIONS. 

A  ''  contusion"  is  caused  by  a  blow  from  a  blunt  instrument,  and  is  uncomplicated 
with  any  solution  of  continuity  of  the  skin.  When  the  blow  has  been  sufficient  to  produce 
rupture  of  the  small  vessels  in  the  skin  and  subcutaneous  tissue,  an  **  eccht/mosis**  or 
**  bruise"  is  said  to  exist ;  when  it  so  injures  the  deeper  tissues  as  to  cause  effusion  of 
blood  from  rupture  of  some  of  the  larger  vessels,  "  extravasation  of  blood**  is  said  to  be 
present.  [The  term  contused  wound  is  usually  applied  to  a  bruise  complicated  with  solu- 
tion of  continuity  of  the  cutaneous  tissues,  though  it  is  readily  seen  that  this  is  practically 
a  lacerated  wound,  and  should  be  considered  as  such.] 

Pain,  swelling,  and  bruising  are  the  three  symptoms  that  consecutively  follow  a  blow. 
In  mild  cases,  however,  the  last  need  not  necessarily  follow. 

An  "  eoohymosis"  is  an  effusion  of  blood  into  the  skin  and  subcutaneous  tissue,  and 
it  shows  itself  within  a  few  minutes  or  hours  of  the  injury,  according  to  the  force  em- 
ployed and  depth  of  tissue  injured,  as  a  livid  red,  deep  blue,  or  black  patch,  which  in  the 
course  of  twelve  or  eighteen  hours  becomes  larger  and  lighter  at  its  margins.  About  the 
third  day  it  assumes  a  violet  tint,  on  the  fifth  an  olive  brown,  on  the  sixth  a  green,  on  the 
seventh  or  eighth  it  has  a  yellow  aspect,  and  this  fading  into  a  lemon  tint  then  disappears 
altogether.  An  ordinary  bruise  generally  runs  through  all  these  stages  in  about  two 
weeks,  the  rapidity  of  the  process  depending  much  upon  the  amount  of  blood  effused  and 
the  reparative  power  of  the  patient.  When  no  blood  has  been  effused  into  the  skin,  but 
<*  extravasation"  taken  place  in  the  deeper  parts  beneath  a  dense  fascia,  the  discoloration 
of  the  integuments  may  not  appear  for  three  or  four  days,  while  in  some  cases  where  the 
blood  has  made  its  way  between  the  tissues,  and  reached  the  skin  away  from  the  seat  of 
injury,  the  "  ecchymosis"  will  be  at  some  distance  from  the  spot  at  which  the  injury  was 
received ;  and  when  much  effused  blood  exists,  the  swelling  will  be  great. 

On  making  a  section  of  a  bruised  part,  the  skin  will  be  found  throughout  its  thickness 
infiltrated  with  blood,  and  will  feel  firmer  and  thicker  than  natural.  These  points  are 
sufficient  to  indicate  the  fact  that  the  bruise  had  been  received  during  life ;  for  a  blow 
applied  to  a  body  after  death  will  never  cause  such  general  effusion  of  blood  into  the 
cutis,  nor  such  an  increase  of  firmness  in  the  skin,  while  the  effusion  of  blood  that  takes 
place  will  be  in  small  quantities  and  venous,  and  beneath  or  upon,  not  in,  the  cutis. 

'Se'ither  purpuric  patches  nor  those  of  ^*  erythema  nodosum**  ought  to  be  mistaken  for 
bruises.  The  general  diffusion  of  the  spots  over  the  body  in  the  one  case,  and  the  history 
and  general  aspect  of  the  other  affection,  should  prevent  the  error.  It  should  be  remem- 
bered, however,  that  in  purpuric  patients  and  in  '*  bleeders"  a  slight  blow  or  pinch  may 
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fallowed  by  a  severe  bruise.  [It  should  be  recollt!Clr(]  in  mi:dico-l4?gul  investigations, 
that  A  simple  piuch,or  mademte  pressure,  proUticing  liltle  |mtn,  will  etiuse  a  distincl  brui&e 
iiI)on  the  surface  of  a  person  who  has  a  Iur<^e  amount  of  auhcutaneous  adipose  li**!«u«.] 

A  slight  contusion  may  only  he  followed  by  some  local  pain  Hud  swelling,  the 
swelling  becoming  red,  and  then  disappearing.  The  wheal  that  rises  after  a  lash  with  a 
whip  i»  the  best  illustration  of  this  tiict. 

A  severe  contusion  may  cause  a  rupture  of  a  large  artery  or  vein,  under  which 
circurnsliinrf  ?,  n  fatal  extravasation  may  ensue;  or,  it  may  so  crush  or  pulp  the  tissues  as 
lo  destroy  I  heir  vitality;  which  a  spent  cannon-ball  may  aecoraplifih.  More  frnquently, 
however,  u  severe  contusion  causes  a  separation  of  the  skin  from  the  deep  fascia  and  [tixvts 
beoeath,  with  more  or  less  extravasation  of  blood  into  the  s|)lit  tissues.  The  effects  of  a 
contusion  also  vary  according  to  locality;  thus,  in  a!i  adult  a  blow  over  the  scalp  may  be 
followed  by  a  local  etf'usion  of  blood,  and  in  a  child  this  effusion  may  go  on  so  as  to  form 
swelling  involving  more  or  less  of  the  whole  vertex.     In  the  buttocks  and   loins  blood 

vy  be  so  effused  as  to  give  rise  to  a  large  fluctuatii>g  tumor.     In  the  loose  cellular  tissue 

Ihe  scrotum  an  effusion  of  blood  may  give  rise  to  enormous  enlargement,  and  in  the 
eye  every  one  is  familiar  with  the  chftnge.  Where  the  extravasation  of  blood  has  been 
extensive,  the  removal  of  the  clot  is  a  work  of  time.  In  some  cases  the  blood  remains 
fluid  for  a  long  fK^riod,  and  at  length  becomes  absorbed;  in  some  it  breaks  down,  and 
givefl  ri«e  to  suppuration.     In  exceptional  instances  it  becomes  apparently  encysted,  and 

ihero  18  sufficient  rejison  to  iK'lieve,"  says  Paget,  •*tlmt  blood  exlravasated  in  a  contu- 
may  be  organized,  acquiring  the  character  of  connective  tissue,  becoming  vascular, 
taking  part  in  the  repair  of  the  injured  tissues."  These  changes  are  seen  in  the 
Tfpair  of  fractures,  and  in  ligjitured  nr  twisted  vessels.  In  some  cases,  in  which  a  large 
bloo<l  tumor  [^hiematoma]  formed,  and  a  solid  eoagulum  existed,  the  clot  suddenly  softens 
down,  and  is  then  absorbed.  In  JL^rch,  187C,  this  was  well  illustrated  in  the  case  of  a 
bojr,  jEi,  12,  who  wt^s  under  my  care  in  Guy^s  Hospital,  with  an  enormous  blood  tumor  in 
the  gluteal  region. 

TttRATMEST, — A  slight  bruiso  requires  no  treatment,  and  if  left  alone  will  get  well, 
for  blood  is  often  rapidly  absorbed,  as  is  seen  in  the  eye.  To  check  extravasation,  cold 
it  the  best  application  in  the  form  of  pounded  ice  in  a  bag,  or  a  mixture  of  salt  and  salt- 
petre, or  the  iced  poultice.^  Shovihl  any  disposition  to  inflame  a[*pear,  some  kad  or  spirit 
lotion  may  be  usc<l.  To  hasten  on  the  absorption  of  the  effused  blood,  tonics  are  often  of 
wrvtee)  and  the  application  of  gentle  pressure  by  means  of  bandages  or  strappings. 

A  lotion  of  the  tincture  of  arnicii,  one  ounce  to  a  jdnt  of  water,  seems  to  have  some 
iulluence  in  hastening  the  absorption  of  blood.     Some  of  the  stimulating  liniments,  such 

•the  soap  or  opium,  may  likew  ise  be  employed. 

"n  more  severe  and  extensive  efltision  of  blood,  when  tJie  circulation  in  the  part  is 
interfered  with,  cotton-wool  or  lint  soaked  in  oil  ami  covered  with  cotton-wool  are  the 
l)c»t  drc5«ings;  by  them  wurmlh  is  maintained  in  the  part  ;  moist  upplicalions  are  not  so 
good. 

Whet)  the  blood  remains  fluid,  the  surgeon  must  not  he  tempted  to  draw  it  off  until  all 
bope  of  it*  absorption  has  hten  abantioned.  To  meddle  in  tliese  cases  is  often  injurious; 
ba(  when  the  blood  has  broken  up  and  suppuration  appeared,  a  free  incision  into  the  part, 
f(4iowed  by  the  application  of  a  poultice,  is  good  practice,  the  cavity  being  kept  clean  by 
Ijrrttigiug  with  Condy's  fluid  or  iodine  lotion. 

When  the  tluid  blood  has  to  be  evacuated,  it  ought  to  be  effected  by  a  free  opening, 
Boless  it  can  be  drawn  off  by  the  •'aspirator,"  or  exhausting  syringe,  as  by  this  means  the 
imd  U  removed  and  no  air  let  in. 

WODNDS. 

When  the  soft  parts  of  the  liotly  are  divided  by  any  mechanical  force  applied  externally, 
Uiqr  ftre  said  lo  be  wounded;  when  the  "solution  of  continuity"  is  produced  by  a  sharp- 

I   by  Mrtisaoneuv*'!,  are  *?xcellent  for  Uie  local  application  of  cold,  .Hn«l 
f  1mi>«.»<«1  Tn*>nl  a  suffioient  quantity  to  form  a  layer  from  three-quarttTS 
I  size  ;  upon  this,  at  intervala  of  an  itu'h  or  morn,  plaou 
I  iarV>le — thon  sprinkln  them  over  lightly  with  tli«  iin-al, 
■  u   Ml"  ►■.lg»H  to  prevt>i)i  tlu'  .'soapd  of  tlie  moits,  and  apply  the 
lid.     TUe  exclusion  of  air  retiirds  the  mf'ltittjr  uf  the  io«,  and  tho 
tJii         .  ^  it  and  tho  surface  prevuuts  painful  or  injurious  contact,     lu  inju- 

titm  to  the  nlMlontHU  ihw  remedy  is  very  applicable.     Dr.  W.  H.  Doughty,  of  tho  U.  S.  A.,  speaks 
Uglily  of  it.     CircttUr  N6.  3. 
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edged  instrument,  the  wound  is  called  "  incised ;"  when  with  a  pointed  one  that  stabe  or 
pricks,  *^  punctured ;"  when  with  a  blunt  instrument  that  tears,  ^^  lacercUed ;**  and  when 
with  any  implement  that  bruises,  *^  contused.** 

When  the  parts  are  only  divided,  the  wound  is  called  ^^simph;"  wl^en  associated 
with  the  introduction  of  foreign  bodies,  accompanied  by  hemorrhage  or  pain,  "com- 
plicated.** 

All  the  above  wounds  are  described  as  being  "  open.**  (The  outer  part  of  the  wound 
so  gaping  as  to  expose  the  deeper  parts.)  This  term  being  applied  in  contradistinction 
to  the  "  subcutaneous i**  or  that  in  which  the  external  wound  is  very  small  in  coi]ipari8<Mi 
with  the  internal. 

Incised  'wounds,  as  made  by  accident  or  operation,  gape  much  when  the  divided 
tissues  are  on  the  stretch,  or  the  wound  is  transverse.  In  some  localities  this  gaping  is 
more  marked  than  in  others,  the  elasticity  of  the  skin  and  possibly  its  muscularity  influ- 
encing this  result.  Thus  in  the  sole  of  the  foot  and  palm  of  the  hand,  the  separation  of 
the  edges  of  a  wound  is  very  slight,  when  in  the  full  mammary  gland  or  in  other  parts  of 
the  body  in  which  there  is  abundance  of  fatty  tissue  beneath  the  skin,  the  gaping  is  yerj 
great.  [Oblique  incisions  of  the  skin  gape  little,  and  unite  without  leaving  a  marked  cica- 
trix. This  has  been  utilized  by  Dr.  Packard,  of  this  city,  who  makes  this  character  of 
incision  when  0|>erating  on  the  face.] 

The  skin  is  the  most  elastic  tissue  in  the  body,  and  retracts  on  division  more  than  any 
other.  Arteries,  probably,  are  next,  and  muscles  stand  third,  these  facts  being  well  exem- 
plified in  a  flap  amputation. 

The  "  bleeding**  that  attends  an  incised  wound  depends  entirely  upon  the  size,  number, 
and  character  of  the  vessels  divided.  In  most  people  the  division  of  capillaries  stops  by 
natural  processes,  except  in  subjects  of  the  hemorrhagic  diathesis.  Venous  bleeding  also, 
except  from  large  trunks,  usually  soon  ceases  on  elevating  the  part  or  on  the  application 
of  a  little  steady  pressure.  Arterial  hemorrhage  will  be  profuse  when  from  large  vessels, 
or  persistent  till  the  bleeding  vessel  has  been  secured  by  torsion  or  ligature. 

The  pain  attending  an  incised  wound  varies  in  \\%  nature  and  degree,  according  to  the 
sensibility  of  the  patient  and  position  of  the  wound,  the  pain  of  anticipation  doubtless 
aggravating  it  in  the  case  of  an  operation. 

Treatment. —  To  arrest  bleeding  is  the  surgeon's  first  aim,  and  in  the  chapter  on 
hemorrhage  the  necessary  means  will  be  discussed.  To  clean  the  'wound  by  the  removal 
of  all  foreign  material  is  the  next,  which  is  to  be  done  by  the  fingers  and  forceps  of  the 
surgeon,  and  a  stream  of  water  over  the  part,  aided  by  cotton-wool,  clean  sponge,  or  tow. 
The  less  manipulation  the  surface  of  the  wound  is  subjected  to  the  better.  [A  stream  of 
water,  forcibly  i)rojected  into  a  wound  to  cleanse  it,  will  cause  great  pain.] 

Where  primary  union  is  wanted,  the  cut  surfaces  and  edges  of  the  wounds  are  to  be 
brought  into  apposition  by  means  of  sutures  and  probably  by  strapping,  and  when  the 
wound  is  a  deep  one  these  objects  are  materially  assisted  by  the  lateral  application  of  pads 
and  the  pressure  of  a  bandage.  Indeed,  in  the  treatment  of  all  large  wounds,  whether 
the  result  of  accident  or  operation,  in  which  primary  union  is  desired,  the  benefit  of  a  little 
firm  pressure  over  the  part  is  very  advantageous ;  in  some  cases  a  pad  of  lint  is  the  best 
material  to  use,  in  others  cotton-wool,  while  the  whole  should  be  bound  together  by  some 
good  stnipping  or  a  bandage.  Where  the  edges  of  a  wound  can  be  brought  together  with- 
out sutures  or  strapping,  a  pad  of  dry  lint  fixed  over  the  part  by  a  bandage  is  an  efficient 
dressing.  Small  and  superficial  wounds  may  be  brought  together  by  strapping,  sutures 
being  only  employed  when  the  length  of  wound  is  very  extensive,  or  where  there  is  too 
much  gaping,  or,  as  on  the  face,  where  the  stnipping  cannot  be  accurately  applied. 

In  superficial  wounds  the  flexible  collodion  of  the  British  Pharmacopoeia  may  be  used, 
the  edges  of  the  wound  being  held  in  apposition  whilst  it  sets.  Two  or  three  coatings 
must  be  applied. 

In  wounds  where  sutures  are  not  required,  and  the  edges  can  be  brought  together,  lint 
saturated  with  the  compound  tincture  of  benzoin  is  the  best  application. 

Sutures  in  superficial  wounds  may  be  inserted  superficially,  but  in  deep  wounds  must 
be  put  in  deeply.  To  adapt  the  skin  surfaces  of  a  deep  wound  without  procuring  apposi- 
tion in  the  deei>er  parts  is  bad  practice,  and,  where  union  takes  place,  it  produces  harm, 
by  holding  in  the  secretions.  Sutures  should  only  in  exceptional  cases  pass  through 
muscles. 

Sutures. — There  are  four  principal  kinds  of  sutures ;  the  interrupted,  uninterrupted, 
Ucisted,  and  quilled. 


WOUNDS. 


123 


Pio.  36. 


HturUdm  iL 


'jEhurn^t§d§iL 


The  interrapted  sature. 


FlO.  37. 


The  interrupted  suture  is  that  usually  employed  in  ordinary  wounds.     It  can  be 

made  with  a  curved  or  straight  needle,  according  to  convenience,  armed  with  a  single 

thread  of  welUwaxed  silk — ^the  fine  silk  line  sold  by 

taeklemakers  being  the  best.     The  needle  is  then 

introduced  through  one  side  of  the  wound  from  with- 

OQt,  inwards,  obliquely  through  the  tissues,  and  made 

to  pass  through  the  opposite  side  in  the  same  direc- 
tion from  within,  outwards.     The  edges  of  the  wound 
sbonld  then  be  carefully  drawn  together,  and   the 
two  ends  of  the  suture   fastened  in  a  double-reef 
knot.     A  granny  is   by  no  means  a  bad  knot  to 
make,  as  it  is  a  slip  knot,  and  may  be  tightened  at 
pleamiTe,  a  third  knot  securing  the  whole.     The  knot 
of  the  suture  too  should  be  brought  to  one  side  of  the 
wound  (Fig.  36) ;  and  in  fastening  the  suture  it  is 
only  necessary  to  draw  the  knot  tight  enough  to  keep 
the  e^es  of  the   wound  in  apposition,  and  not  to 
strangle  them,  as  illustrated  in  Fig.  36.     In  a  large 
wound,  sutures  and  strappings  may  alternate ;  in  others  the  sutures  may  be  inserted  about 
half  or  three-quarters  of  an  inch  apart. 

The  uninterrupted,  continuous,  or  glover's  suture  is  usually  employed  where  a  very 
clott  and  accurate  adaptation  of  the  margins  of  the  wound  is  wanted,  as  in  wounds  of  the 
utestines,  the  eyelid,  the  face,  and  the  penis  after  circumcision  in  the  adult;  also  after  the 
ftmoval  of  the  breast  or  other  tumor.  For  this  purpose  the  needle  should  be  small  and 
the  ligature  fine ;  and  the  stitch  is  that  of  the  seamstress.  Fig.  37  illustrates  the  sutures 
»  applied  to  the  intestine.  [An  objection  to  this  suture  is  the  fact  that  it  is  impossible 
to  cut  the  thread,  and  relieve  tension  at  one  part  only  of  the  wound.] 

In  both  these  forms  of  suture  the  stitches  should  be  removed  on  the  third  or  fourth 
day ;  tliey  may  often  be  taken  out  from  the  face  on 
the  second.     If  left  in  long  they  set  up  irritation  and 
nlceration. 

Iron  or  silver  wire  sutures  are  preferred  by  some, 
asthevare  thought  to  be  less  irritating  than  silk.  I 
l»ve  tested  them  together  in  the  same  wound  on 
"wny  occasions,  and  liave  failed  to  confirm  this  asser- 
tion. They  are  not,  however,  more  irritating,  and 
B»ay  be  used ;  nor  need  they  be  tied,  a  double  twist 
[»  perforated  shot  slipped  over  the  ends  and  com- 
ppttsed]  being  sufficient  to  secure  their  ends.  Wire 
sutures  at  times,  however,  set  up  very  little  irritation, 
uutand  horsehair  seem  to  be  the  least  irritating  ma- 
terials we  |)Osse8s  for  sutures,  and  should  be  used  in 
piMtic  operations. 

The  twisted  suture  is  that  which  formerly  was 
always  employed  for  bringing  together  the  parts  after 
tJw operation  for  harelip.  It  is  still  often  so  used,  as 
'ell  as  in  cheilo-plastic  ojwrations  and  others  on  the 
'Me  and  abdominal  walla.  To  apply  it,  some  fine 
pins  with  flat  heads,  silk,  and  cutting  pliers  are 
wanted. 

The  pins  are  employed  to  bring  the  surfaces  of  the 
^ound  in  contact.  In  lip  cases,  the  point  should  be 
'Produced  half  an  inch  or  more  from  the  margin  of 
the  wound,  and  passed  obliquely  through  its  thickness  down  to,  but  not  through,  the 
lining  mucous  membrane  (Fig.  38),  then  it  should  be  introduced  into  the  opposite  side 
■"^l  brought  out  through  the  skin  at  a  corresponding  point.  With  a  piece  of  silk  the 
wound  may  then  be  drawn  together  by  means  of  a  figure-of-eight  twist  [or  by  elliptical 
'^"M  of  the  silk]  around  the  two  ends.  Should  the  apposition  of  the  surfaces  be  imper- 
"^>  the  pin  should  be  taken  out  and  readjusted,  and  in  this  lies  the  great  advantage  of 
^>»  form  of  suture.  A  second  and  third  pin  may  then  be  introduced  in  the  same  way. 
^ter  the  silk  has  been  tied  in  knots  and  the  ends  cut  off,  the  points  of  the  needles  ought 
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to  be  removed,  and  tlie  soft  parts  protected,  if  necessary,  from  tlie  ends  by  a  small  plec 
of  lint  or  stnippin^i;  passt^d  beneutli. 

Iiistt'ad  of  silk  beiti^j;  twisti-d  round  tlit;  pius,  a  section  of  an  indiji-rubber  tube,  io  ill 
form  of  ii  ring,  liiis  bet'n  employed  by  Mr.  Gfiritd  imicli  in  the  siime  way  us  Mr.  H.  L( 
ajjplii's  his  indiii-nibbu r  over  a  piii  employed  for  vuricose  veins,  either  of  the  extremilie 
or  testicle.     I  have  tried  tlie  plan  in  muny  cases,  and  find  it,  though  benelicial,  yet  not 
better  than  silk. 

The  quilled  suture  is  very  valwnble,  particularly  in  deep  wounds,  tending  more 
than  any  other  to  keep  the  parts  in  ap[)osition.  In  pla.stit:  operations  in  the  perineum  i^ 
the  female  it  has  alwayB  been  a  fiavorite,  and  although  I  gave  it  up  in  these  eases 
many  years  in  favor  of  metal  sutures,  I  now  use  it  vvitli  ettnsiderable  success.  In  giu 
tro;i;lomy  it  is  probably  the  best  we  possess  for  liolding  et|uably  the  margins  of  the  o\h 
stomach  to  the  edges  of  the  wound,  as  it  is  in  other  cases  of  abdominal  cysts,  ovarian  ; 
otherwise,  in  wbich  the  same  end  is  sought. 

For  the  application  of  this  suture,  a  :itrong  curved  needle  with  an  eye  at  the  end  ond" 
threaded  is  lo  be  inserted  at  least  three-quarters  of  an  inch  from  one  margin  of  the  wound, 
and  made  to  pass  well  down  to  its  depths,  then  brought  out  through  the  other  margin  in  a 
corresponding  line.  The  lixjp  of  the  suture  should  now  be  cuught  and  held,  and  the 
needle  withdrawn  ;  a  piece  of  bougie,  cut  the  required  lengthy  being  iiitro«luced  into  the 
loop,  is  fixed  by  drawing  the  free  ends  of  the  ligature  home  (Fig.  3y J.     A  second  or  thir 
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suture  can  be  applied  in  the  same  way.     A  second  piece  of  bougie  ought  then  to  be  ti< 
on  the  opposite  margin  of  the  wound,  the  parts  having  been  well  cleansed  previously,  an 
curefully  adjusted.     The  surfaces  of  the  wound  are  only  to  be  held  closely  in  appositic 
and  must  not  be  pressed  too  firmly,  otherwise  the  bougies  will  set  up  ulceration.     Su[>er- 
tlcia!  sutures  may  gtibsequently  be  introduced  into  the  edges  of  the  wound  (Fig.  40). 

For  the  quill  suture  giM>d  fishing  gut  is  better  than  silk  or  wire,  it  being  strong,  an 
unirrilating.     Before  use  it  should  he  soaked  in  water  to  make  it  lin»p;  it  can  he  reaiii^ 
lied  or  fastened  with  a  shot.     The  loops  of  the  quill  suture  should  genenJly  be  divided 
the  fifth  or  sixth  day,  this  point  depending  on  the  amount  of  irritation  caused  by 
bougie. 

After-treatment  of  WorNUs, 

"When  the  edges  of  an  incised  wound  have  been  brought  together  and  well  adjusted 
sutures,  they  rarely  require  more  protection  than  that  afforded  by  a  piece  of  dry  or  oile3 
lint.  Wounds  of  the  lace  may  be  left  exposed.  Dr.  Kroulein,  of  Zurich,  indeed,  advo- 
cates the  open  treatment  of  n//  woiin<ls. 

In  woun<ls  of  modtirate  dimensions,  on  the  third  or  fourth    day  when  union  may 
expected  to  have  t-iken  place,  itie  dressings  and  suturea  should  be  removed,  and,  when 
repair  is  good,  the  parts  may  he  left  open. 

ishould  there  be  any  gaping  of  the  wound  or  disposition  to  gape,  the  surgeon  shoal( 
apply  stri{>s  of  plaster  across  its  edges  as  he  removes  the  sutures,  tiiereby  giving  supp 
to  the  parts  and  guarding  against  their  reopening. 

Wheji  the  union  between  the  edges  of  the  wound  is  poor,  and  the  parts  have  to  heal  b| 
granulation,  water  dressing  should  be  applied. 
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In  Utrge  or  deep  wounds,  where  pads  and  pressure  have  been  primarily  appli^d.^  it  is 
better  to  leave  the  dressings  untouched  for  five  or  ^\x  duvs,  and  then  only  to  remove  them 
when  evidence  exists  of  the  presence  of  some  retained  or  irritating  secretions,  since  it  is 
Ijettrr  at  times  even  to  allow  sutures  to  cut  out  their  way  than  to  disturb  a  wound  in 
whirth  quick  repair  is  wanted  and  anticipatcil.  When  doubt  exists  as  to  the  retention  of 
fluids,  some  of  the  dressings  should  bo  taken  away  to  aliow  of  tlieir  escape,  for  pent-up 
tNccrt'iions  are  most  injurious. 

Indeed,  to  sum  up  in  three  words  the  essentials  in  the  after-treatment  of  wounds — mom- 
inter/erertce,  rest^  and  cleanliv€»» — iuclutie  everything,  for — 

By  nmi-interffrence  is  meant,  after  the  careful  adjustment  of  a  wound,  and  the  close 
observance  of  the  points  that  have  been  already  alhuhsl  to  in  the  primary  treatment  of 
wounds,  the  exclusion  of  all  such  curiosity  as  shows  itself  in  loo  frequent  dressing  and 
exnmination,  loo  early  removal  of  sutures  and  the  forgetfulness  to  support  the  ^%h^e^  of  a 
wound  on  their  wilhdniwal,  in  the  applicHfion  of  dressings  that  nmy  irritate  directly  or 
indir«?ctly.  and  last,  but  not  least,  in  all  roughness  in  dressing. 

By  rrst  is  meant  the  preservation  of  the  injured  port  by  means  of  bandages,  and  other 
surgical  appliances,  in  the  most  favorable  position  for  the  natural  evolution  of  the  repara- 
tive procpf^  ;  and  the  observance  of  due  care  that  no  external  intluence  is  brought  to  bear 
tipon  the  wound  so  a**  to  interfere  with  or  interrupt  it. 

By  eUanlhient  is  meant  not  only  the  absolute  cleanliness  of  all  instruments,  ilressing 
•pjittratuft,  and  dressers'  fingers,  the  removal  of  all  putrefying  or  putreliable  materials  from 
the  surface  of  a  wound  or  its  neighborhood,  but  the  forethought  which  provides  against 
the  collection  in  as  well  as  for  the  thorough  evacuation  from  a  wound  of  all  pent-up  fluid 
(whrther  bloo<l,  fi«'rum,  or  inllammalory  profluct?),  by  nirans  of  drainage  openings  or 
dmimige  tul>es;  and  xXw.  cure  which  sees  that  ihe  air  which  surrounds  the  wound  is  not 
the  vrhicle  of  such  infectious  elements  as  may  start  crysipehts  or  se[Jlica'nHC  disease. 
The  surgeon  ought  lo  know  that  wounds  are  as  sensitive  to  outside  impressions  as  are 
jmerpcml  women,  and  that,  in  the  one  cjise  as  in  the  other,  as  much  precaution  is  neces- 
Nirr  to  ward  off  external  |)ernicious  influpncea. 

This  latter  jiart  of  the  above  principle  of  practice,  however,  is  carried  out  in  many 
way*;  by  such  surgeons  aB  Langcnbeck  of  lit-rlin.  Kronlein  of  Zurich,  and  Humphry  of 
CAmbrtdge^  by  I  he  free  exposure  of  the  wound  to  a  bath  of  fresh  air;  by  Professor  Lister 
And  bis  followers  by  the  exclusion  of  air  that  hiui  not  br'cn  n-nrlered  free  from  all  f/crms  of 
f»ollution  by  the  unremitting  use  of  what  is  regurded  by  them  as  the  grf^at  germicide,  car- 
bolic acid,  ihe  wound  upon  this  theory  being  so  dressed  as  to  insure  absence  of  putrefaction. 
For  my  own  part,  I  am  no  convert  to  either  of  these  extreme  pnictices  or  theori*^s,  and 
whilAt  claiming  lo  be  an  antiseptic  surgeon  as  much  as  others,  believe  that  in  non-inter- 
ference, rest,  free  drainage,  and  cleanliness  the  surgeon  can  get  all  he  wants. 

Punctured  Wounds. — When  these  are  made  with  sharp  and  ekan  instruments, 
and  do  not  involve  any  im[)ortant  or  diseased  structure,  they  generally  do  well.  When 
Kinallf  tliry  do  as  well  as  the  incised ;  and  when  large,  are  not  bo  prone  to  unite  by  pri* 
union. 
*heu  madct  however,  with  hlunt  pointed,  roughs  or  dirty  instruments,  wounds  never 
kindly,  for  tlie  parts  are  bruised  and  torn,  as  well  \\^  sepaniied,  by  the  j>erforating 
inntnimeut,  and  close  again  as  soon  as  the  instrument  is  withdrawn,  thus  there  is  reten- 
tiotJ  of  blood,  and  at  a  later  stage  of  broken-down  lissut'S,  and  should  these  decompose  or 
fnt«chttuicnlly  irritate  by  their  presence,  inflammation  a]qn^rs  with  its  h>cal  and  constitu- 
tiimal  symptoms.  Should  im|iortanl  parts  be  thus  injured  or  the  tissues  be  unhealthy, 
liwaw*  rcnults  will  be  worse,  and  very  serious  consequences  may  then  be  expected. 

!Vh»m  u^nse  fascia,  such  as  is  found  in  the  palm  of  the  han<l,  sole  of  the  foot,  and 
Ip  ;  or,  when  dee[>  muscles,  bound  down  by  fasciie,  as  in  the  thigh,  are  punctured,  and 
SBcli  r»rf»lt*  ensue,  the  consequences  are  severe. 

It  i»  pnvbable  that  it  is  the  brulsintj  and  tearing  of  the  tissuei  that  makes  these  punc- 
1  tan*d  wounds  worse  than  the  incised  ;  bruised  and  torn  tissues  rarely  healing  by  primary 
i  union. 

Tkeatment* — All  punctured  wounds,  great  or  smalU  are  to  be  treated  with  more  cau- 

^tion  Cliaii  the  incised.     The  parts  shotdd  be  kept  at  complete  rest  and  elevated,  a  pad 

beintf  carefully  adjusted  over  the  wiiund  and  evenly  adjusted  pressure  a|^]*lied  to  the  parts. 

Wli         V     rnccfds  favorably,  and  re[)air  ensues,  the  dressings  may  be  left  for  four  or  five 

I  tbi\  'iHTWards  reniovc<l,  the  parts  still  bidng  kept  at  rest  lor  another  wct-k. 

SbiMjld  pain  or  swelling  follow  tliis  primary  dn»ssing,  the  dressings  should  be  at  once 
roMnred,  and  warm-water  applications  or  a  poultice  applied.     Whett  there  is  any  evidence 
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of  retained  fluid  in  the  part,  the  external  wound  mu.st  be  opened,  the  extent  of  reopening 
depending  upon  the  amount  of  tension  of  the  part.  When  suppuration  has  taken  place,  a 
free  vent  for  the  discharge  must  be  maintained.  Pain  must  be  relieved  by  opium,  and 
the  general  powers  mainta.ined  by  tonics  and  carefully  regulated  stimulants. 

AttO'W  'wounds. — These  have  been  made  the  subject  of  a  special  essay  by  Dr. 
Bill  in  the  *  American  Journal  of  Med.  Sciences,'  vol.  xliv.  He  tells  us  that  it  is  excep- 
tional to  meet  with  single  wounds,  the  American  Indians  discharging  their  arrows  so 
rapidly  that  if  one  takes  effect  it  is  immediately  followed  by  others.  The  Washington 
Army  Medical  Museum  contains  specimens  of  penetrating  arrow  wounds  of  the  skull. 
Where  both  tables  are  punctured  there  is  little  or  no  Assuring  externally  or  internally,  as 
the  vitreous  table  is  penetrated  as  cleanly  as  the  outer.  "  This  is  in  such  marked  con- 
trast to  the  results  of  bayonet  or  sword  thrusts  or  of  the  impact  of  gunshot  projectiles  as 
to  merit  notice." 

Arrow  wounds  of  the  chest  are  not  always  fatal ;  those  of  the  abdomen  are  generally 
so.  Dr.  Bill  tells  us  that  the  Indians  on  this  account  always  aim  at  the  umbilicus,  and 
that  the  Mexicans  when  fighting  the  Indians  on  this  account  always  envelop  the  abdomen. 

The  velocity  of  the  arrow  when  first  projected  is  so  great  that  it  has  been  estimated  to 

equal  nearly  that  of  a  musket  ball.     At  a  short 

Fio.  41.  distance  an  arrow  will  perforate  the  larger  bones 

without  comminuting  them,  or  it  will  cause  a 

slight  fissure  only,  resembling  in  these  respects 

the  eflfect  of  a  pistol  ball  fired  through  a  pane  of 

glass  a  few  yards  off.     This  is  well  seen  in  the 

drawing  (Fig.  41),  copied  from  a  preparation  of 

the  section  of  the  eleventh  right  rib  of  a  buffido 

Piece  of  buffalo  rib  pierced  by  arrow.  fissurcd  by  an  arrow,  in  the  Washington  Army 

Surgeon-General's  Office,  u.  8.  Circ.  3.  Med.  Mus.,  presented  by  Prof.  Joseph  Henry 

and  copied  from  Circular  No.  3. 

The  treatment  of  punctured  vessels  and  cavities  will  be  found  in  the  chapters  respec- 
tively devoted  to  those  subjects. 

Contused,  and  lacerated  "wounds  never  heal  by  primary  or  immediate  union. 
The  injured  parts  are  so  bruised  and  separated  that  some  portions  of  their  surfaces  are  sure 
to  die,  hence  healing  by  granulation  is  to  be  expected.    They  do  not  bleed  as  do  the  incised. 

Nevertheless,  they  are  to  be  treated  with  care,  and  as  if  they  are  sure  to  unite  partially 
if  not  wholly.  After  their  surfaces  have  been  cleaned  and  freed  from  blood  and  dirt  their 
edges  may  in  many  cases  be  brought  together,  sometimes  by  sutures,  in  others  by  strapping, 
care  being  always  taken  that  the  whole  of  the  wound  is  not  covered  in,  and  that  a  free 
orifice  is  left  for  dis(;harge.  The  surface  of  the  wound  may  be  covered  with  oiled  or  wet 
lint,  and  the  i)arts  should  be  well  raised  and  kept  at  rest. 

[In  this  class  of  wounds  Dr.  F.  II.  Hamilton  has  obtained  excellent  results  from  con- 
tinuous immersion  of  the  limb  in  hot  water.] 

In  skin  lacerations  of  the  extremities  it  is  surprising  at  times  to  find  how  well  the  parts 
heal  under  this  ti*eatment,  and  how  large  portions  of  integument  that  have  been  toni  off, 
when  carefully  readjusted,  unite  and  maintain  their  vitality.  When  the  parts  are  so 
injured  that  a  fear  of  sloughing  from  want  of  arterial  supply  is  felt,  the  whole  should  be 
wrapped  up  in  cotton  wool. 

AVater  or  oil  dressing  with  or  without  opium,  carbolic  acid,  or  other  drug,  may  be  applied 
after  the  primary  dressing  has  been  removed,  according  to  the  requirements  of  the  case. 

Subcutaneous  "wounds  are  interesting  subjects  of  study,  inasmuch  as  surgeons 
are  now  familiar  with  the  fact  that  tendons,  muscles,  and  even  bones  may  be  freely  divided 
with  a  very  small  cutaneous  wound,  and  good  repair  follow,  without  any  signs  of  inflam- 
mation, suppuration,  or  constitutional  disturbance.  When  a  tissue  is  divided,  and  its  two 
divided  surfaces  are  left  in  contact,  they  will  unite  as  any  other  wound ;  yet  when  sepa- 
rated, the  space  between  them  will  be  filled  in  with  new  material  that  will  organize  and 
assume  in  time  the  charactei*s  of  the  divided  tissue  ;  at  least,  such  changes  occur  in  tendons. 

Tlicse  facts  render  the  subject  one  of  great  interest,  and  should  cause  the  surgeon  to 
look  out  for  opportunities  of  applying  the  practice  to  more  extended  classes  of  cases. 

The  treatment  of  subcutaneous  wounds  resolves  into  closing  the  wound  with  a  pad 
leaving  the  parts  alone,  and  allowing  them  to  heal,  the  quiet  way  in  which  this  takes  place 
contrasting  most  favorably  with  the  repair  of  open  wounds.  The  non-admission  of  air 
(not  of  "  germs")  being,  probably,  an  explanation  of  the  difference. 

The  subject  will  be  more  fully  considered  in  the  chapter  on  The  Surgery  of  Tendons. 
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A  burn  is  caused  by  the  applicatiun  of  conccntratt'd  dry  heat  lo  t)ie  body;  a  SOald,  by 
fbf  upplicalion  of  bol  or  Ixjiling  liquid.  As  a  rule,  scalds  are  less  severe  acfidenls  than 
bums,  lieouKse  wat4-*r  being  the  ordinary  Huid  through  winch  the  iJeuld  i.^  produced,  is  never 
hottrr  than  212'-^  Fahrenheit;  yet  when  any  other  chemical  compound  is  the  scalding 
niediutn,  the  etfrcts  are,  at  lea^t,  often  as  bad  as  the  worgt  burns.  The  worst  local  burn  1 
ever  saw  -was  when  a  man  put  hia  booted  foot  and  ankle  into  a  pot  of  molten  lead.  The 
lirob  CAme  out  covered  with  a  boot  of  metal,  and  was  destroyed  even  to  the  botjes.  ISIr. 
Aston  Key  amputated  the  limb  at  once  brlow  the  knee,  without  removing  the  metal. 

A  mtxlerate  degree  of  dry  heat  njiplied  in  the  pursuit  of  a  chilling  indurates  the  skin  and 
blunts  its  sensibility  ;  and  an  ironworker  or  a  blacksmith  can  manipulate  pieces  of  hot  iron 
that  would  *^  bum"  ordinary  peo|de.  Thu*,  some  skinis  or  parts  of  the  body  are  more  sen- 
sitiTe  tban  others,  and,  under  the  same  influence,  may  be  differently  atTected, 

The  effect  of  heat  when  applied  fo  the  body  varies?  according  to  its  luteusitt/  and  the 
damtion  of  iti*  application  ;  it  may  cause  a  simple  redness  of  the  surface  or  the  death  of 
the  part.  Thus,  \l»  first  morbid  effect  is  mere  redness  and  tenderness;  of  the  surface,  and 
after  a  few  hours,  these  symptoms  may  subside,  the  cuticle  possibly  desquamaiing. 

In  the  tr.cond  degree  of  heat  inflammation  i.s  the  result,  this  action  manifesting  its  pres- 
r*nrc  by  the  formation  of  a  hliater^  from  the  effusion  of  serum  beneath  the  cuticle. 

In  the  third  degrer  the  superficial  layer  of  the  true  skin  ia  destroyed,  the  surface 
apprahriff  of  a  ijrtiy-ifeltowtsh  or  brown  color^  not  painful  unless  roughly  handled.  The 
Tcficle^  that  exist  contain  a  blood-stained  or  brown  fluid.  The  iMipillie  of  the  skin,  with 
its  nerves,  are  first  destroyed  ;  but,  when  in  the  course  of  a  day  or  so.  the  dead  surtace 
ha*  been  "shed"  and  the  nerves  exposed,  the  pain  is  very  severe, ami  the  exposed  surface 
I  a  reticulated  8urface. 

the  fourth  deijrre^  the  whole  thickness  of  skin  is  destroyed,  with  more  or  less  of  the 
rttxju*  cellular  tissue,  the  jvarts  being  converted  into  a  hard,  tough,  dry,  and  insen- 
char,  uiuttled  with  blood  ;  vesication  does  not  exist  in  this  tlegree,  all  the  superficial 
having  been  destroyed.  The  skin  surrounding  the  eschar  may  be  blistered,  but 
irhrre  it  comes  in  contact  wiili  the  injured  part,  it  will  be  drawn  into  folds  from  the  con- 
tniction,  owing  to  the  drying  (»t' the  burnt  integument;  this  puckering  fairly  indicates  the 
iinjvortant  fact  that  the  whole  skin  Iuls  been  destroyed.  The  eschar  does  not  begin  to  sep- 
arale  for  four  or  five  days,  an  inflammatory  zone  of  redness  with  {>ain  of  some  severity 
indicating  the  commencement  of  a  process  that  will  not  be  completed  for  two  or  thi*ee 
weeks.  When  the  slough  has  come  away,  a  long  and  tetiious  process  of  suppunition  and 
avdation  mu*«t  be  gone  through  prior  to  the  repair  of  the  exposed  parts. 

\{i\^j^fth  dtfffffe,  the  skin  with  the  deeper  parts  are  involved — a  black,  brittle,  charred 
'  tniuts  taking  the  place  of  healthy  tissues. 

In  the  st'j-th  degrecy  the  whole  thickness  of  a  limb  is  carbonized. 

The*e  divisions,  originally  made  by  the  great  French  surgeon  I)u[)uy!ren,  so  well  acconl 
wiih  all  observation,  that   they  have  been  invariably  adopted  by  modern  surgeons;  and 
1,  in  burns  and  scalds,  one  degree  passes  imperceptibly  into  another,  and  in  bud 
exist,  in  the  main,  they  can  be  made  out. 

Kext  to  the  intrugiti/  of  the  heal  and  duration  of  its  application,  the  extent  of  surfttce 
isTolvcfl  is  the  most  important  point ;  indeed,  as  regards  lil'e,  it  is  of  far  greater  iniport- 
liDce  than  the  other  two;  because  a  8U[>erticial  burn  spread  over  a  large  surface — although 
jjf,t  1...  .,iiv  ,o  injurious  as  a  more  severe  one — is  more  fatal-  In  the  majority  of  ciisea  of 
4*-.  l>urns  and  scalds,  more  [Kxrticularly  in  children,  the  risk  to  life  is  fairly  to  be 

meaisiir"!  tu  the  extent  of  surface  involved  ;  when  more  tlian  half  the  body  is  injured,  a 
fatal  roeuJl  gcjierally  ensues.  A  severe  burn  of  a  limited  character  may  be,  however,  only 
»  local  aflection. 

Tbufi*  tlie  danger  to  life  turns  upon  many  poijits.     In  Iwth  young  and  old,  all  burns 

or  my  extent  are  fierious.     At  any  age  extensive  burns,  however  sujterficial,  arc 

to  Land  they  becoaie  serious  from   their  immediatt?  depressing  etfect   upon   the 

II  ,    I  a\!<  Mi->   sometimes  die  from  shock,  and   the  very  bad  CJises  are   marked  by  the 

-   r      •":    "t   ronfness  and  per*iistent  shivcrin(j,     ^^  hen  the  period  of  shock   has  passed, 

t  '  I  ..  !  I'  -  from  twelvr?  to  forty-eight  hours,  and  that  of  reaction  has  set  in,  other  dan- 
_•  .  I  j».  ir.  Should  the  injury  be  over  the  thoracic  cavity,  ehest  complications  may  be 
1  ■  -r  1  tor;  and  if  over  tlie  abdomen,  intestinal  troubles.  Jiurns  and  scalds  of  the  head 
ii4»;  liui  Ml  Uktrly  to  be  followed  by  intracraniid  as  those  of  the  chest  are  by  thoracic  mis- 
eUttf«     All  tntttatinal  coQi plications  should  be  au*efully  observed,  as  there  eeema  to  be  a 
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liability  to  irritation  of  the  intestinal  mucous  tract,  which  may  terminate  at  times  in 
ulceration.  Dupuytren  first  observed  this  in  a  general  way,  but  Long  ('  Lond.  Med.  Gaz.,* 
1840)  and  Curling  ('  Med.-Chir.  Trans.,'  vol.  xxv.)  showed,  that  ulceration  of  the  duode- 
num, as  proved  by  inspection  after  death,  and  indicated  during  life  by  vomiting  and  purging 
of  blood,  is  by  no  means  an  unfrequent  result.  Pathologists,  however,  are  not  unanimously 
agreed  upon  this  point. 

In  the  second  or  inflammatory  stage,  the  injured  parts  are  being  thrown  oflT,  and  most 
writers  allow  for  this  process  about  fourteen  days,  though  in  some  cases  it  is  less,  and  in 
others  more.  When,  however,  the  slough  has  separated,  and  the  parts  begin  to  suppurate, 
the'third  stage,  or  that  of  suppuration,  has  commenced.  In  this  stage,  although  there 
may  be  less  probability  of  visceral^  complications  appearing,  there  is  the  equally  great 
danger  of  exhaustion,  hectic,  or  pycemia.  Should  these  risks  have  been  surmounted,  there 
is  yet  the  long  and  tedious  process  of  the  healing  of  the  granulating  surface,  and  at  a  still 
later  period  evils  arise  connected  with  the  gradual  contraction  of  the  cicatricial  tissue.  • 
This  contraction  only  takes  place  when  the  whole  skin  has*  been  destroyed.  When  the 
surface  of  the  skin  merely  has  been  involved,  and  not  its  depth,  the  sore,  on  the  removal 
of  the  slough,  has  a  peculiar  net4ike  appearance  with  a  whitish  or  yellow  ground,  through 
the  meshes  of  which  granulations  project. 

When  a  jierson  dies  from  a  burn  within  forty-eight  hours,  it  arises  from  shock  or  col- 
lapse, pain  doubtless  often  adding  to  its  influence  ;  when  a  similar  result  takes  place 
during  the  stage  of  reaction  or  the  inflammatory  stage,  it  is  from  visceral  complication  ;  and 
when  during  the  third  or  suppurative  stage,  from  exhaustion,  visceral  changes,  or  pysemia. 

When  a  person  is  said  to  have  been  "  burnt  to  death,"  he  dies  from  suffocation,  the 
fumes  of  the  fire  destroying  by  asphyxia,  and  the  fire  subsequently  burning  the  body. 

Half  the  cases  of  burns  admitted  into  a  hospital  die,  and  half  of  those  that  die,  do  so 
within  the  first  three  days. 

The  total  deaths  in  England  and  Wales  in  a  year  from  bums  and  scalds  are  about  2D00, 
the  females  not  being  much  in  excess  of  the  males. 

Out  of  408  cases  consecutively  admitted  into  Guy's,  275  were  females,  143  males,  the 
majority  being  children  under  five  yeai's  old.  Dr.  Steele  has  also  shown  in  his  *  Septen- 
nial Report  of  Guy's,  for  1868,*  that  out  of  195  cases  of  burns  from  fire,  60  per  cent, 
died;  of  169  scalds,  16-5  percent,  died;  of  18  burns  from  gas  explosions,  11  percent, 
proved  fatal ;  and  of  28  cases  of  burns  from  gunpowder,  14  per  cent,  succumbed,  the  dif- 
ference between  these  chisses  of  cases  being  very  great,  burns  being  four  times  as  fatal  as 
scalds,  and  these  half  as  fatal  again  as  gas  explosions,  &c. 

Pathology. — Holmes  has  gone  into  this  question  more  thoroughly  than  any  other 
author  ('  System,'  vol.  ii.),  and  has  given  us  an  analysis  of  68  fatal  cases  examined  after 
deaths.  Nine  died  from  shock  in  the  first  two  days,  all  being  children ;  17  from  exhaus- 
tion, 5  within  the  week,  and  12  at  later  periods.  In  3  cases  in  which  the  scalp  was 
burnt,  erysipelas  proved  fatal ;  in  3  pyaemia,  and  in  2  tetanus.  In  11  cases  of  children 
cerebral  complications  caused  death,  and  in  most  of  these  the  symptoms  appeared  soon 
after  the  accident.  In  6  cases  inflammation  of  the  larynx  proved  fatal,  evidently  from 
the  direct  inhalation  of  the  flames;  in  12  cases,  in  all  of  which  the  burn  was  thoracic, 
chest  complications  killed ;  in  4  only  did  abdominal  mischief  prove  fatal,  and  of  these 
one  had  {)eritonitis,  the  result  of  a  deep  burn,  two  had  hemorrhage  from  ulceration  of  the 
duodenum,  and  one  had  vomiting  from  the  same  cause. 

Holmes  and  Erichsen  also  dwell  upon  the  fact  that  cerebral  and  general  visceral  conges- 
tions are  alw^ays  present  in  fatal  cases ;  indeed,  in  all,  the  congestion  is  a  passive  condition, 
due  to  the  *'  sudden  revulsion  of  blood  from  the  surface,"  caused  by  the  skin  injury. 

With  respect  to  intestinal  complication,  it  seems  that  out  of  Holmes's  and  Erichsen's 
125  fatal  cases,  16  presented  ulceration  in  the  duodenum,  of  which  5  died  during  the  first 
week  and  5  in  the  second,  the  situation  of  the  burn  in  all  but  two  being  on  the  chest  or 
abdomen.  "  The  ulcer  always  has  an  indolent  aspect,  and  is  situated  below  the  pylorus ; 
often  there  are  two  or  three  close  together ;  the  edges  of  the  ulcers  are  not  raised  nor 
everted ;  there  is  little  or  no  evidence  of  inflammatory  effusion  in  their  neighborhood ; 
when  they  are  recently  formed,  they  look  simply  as  if  a  portion  of  the  mucous  membrane 
had  been  cut  out ;  but  when  the  ulcer  has  penetrated  more  deeply,  so  as  to  threaten  per- 
foration of  the  gilt,  lymph  may  often  be  found  effused  on  its  peritoneal  surface.  Some- 
times the  glands  of  the  duodenum  may  be  found  enlarged."     (Holmes.) 

The  symptoms  of  duodenal  ulceration  are  most  obscure,  as  neither  pain  nor  tenderness 
exists  ;  diarrhcea  is  neither  constant  nor  excessive  ;  vomiting  is  perhaps  a  more  common 
symptom  ;  and  the  presence  of  blood  in  the  motions  is  highly  suspicious.     When  the  ulcer 
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Kns  perforated  the  intestine,  intense  pain,  vomiting  of  blood,  raelaina,  collapse,  and 
abdominal  distension  mark  the  fact. 

It  should  be  noted  tliut  cicatrized  duodenal  ulcers  have  been  found  in  pitienta  who  have 
die<l  of  other  complications. 

Treatmext — In  all  hurnu,  gre^t  care  ahoold  he  observed  in  removing  the  clothes  to 
save  the  cuticle.  Jilislers  should  be  careluHy  punctured  and  their  contents  evacuated, 
the  niised  cuticle  being  gently  pressed  down  to  the  true  skin  and  covered  by  dres-sing*. 
[In  all  severe  cai*es  a  hy|M»dermic  injection  of  morphia  ehoidd  be  given  at  once.  It  is  a 
stimulant  and  anodyne  of  great  vahje,]  When  the  piitient  is  t-old,  or  shivering  exists,  he 
should  be  covered  with  a  warm  blanket  and  plaeed  near  the  fire,  «m>e  wine  or  brandy 
and  hot  wuter  being  adminisfereiL  Professor  Ilebra  8[ioaks  well  of  the  warm  bath  under 
the^  circumstances.  Wjityi  lUv  injury  is  extensive,  one  part  should  be  uncovered  and 
dreta^ed  bel'ore  the  other,  as  a  free  exposure  of  the  surface  tends  to  increase  the  shock  and 
addd  to  the  pain. 

As  pain  is  the  constant  accompaniment  of  all  burns  and  scalds,  and  the  exclusion  of  the 
air  from  the  injured  surface  the  best  means  of  neutralizing  it,  tiie  surgeon's  object  has  ever 
been  to  find  some  method  ol'  treatment  by  wliicli  this  ivsult  can  be  secured,  and  at  Guy's 
Hu!>pitid  the  application  of  carron  oil,  consisting  of  equal  partd  of  lime-water  and  linseed 
oil,  applied  on  lint  and  covered  with  cotton-wool,  has  long  been  the  favorite  remedy,  the 
whole  being  curefuily  kept  in  place  by  a  bandage.  At  University  College  the  burnt  sur- 
fare  of  whatever  degree,  is  well  covered  with  the  linest  wheuten  tloiir  by  means  of  an 
ordinary'  dredger.  At  the  London  ni>Rf)ital  the  application  of  zinc  ointment  on  lint  ijs 
employed.  Dr.  8.  Gmss,  of  America,  uses  white  lead  |»aint,  and  more  recently,  powdered 
clay  has  been  employed.  The  dres.-sings  must  not  be  changed  for  some  days,  not,  indeed, 
until  they  have  been  loosened  by  the  discharges  or  become  oti'ensive,  inasmuch  as  the 
process  of  dressing  any  large  l)urn  is  neccfJ.sarily  painful,  and  conseiiuetuly  ifijuriou».  To 
obviate  the  necessity  of  frecjuent  changes  of  dressing,  carbolic  acid  has  been  used  dissolved 
in  the  oil,  in  the  proportion  of  one  part  to  ten  or  more. 

Saiull  burns  or  scalds  may  he  treated  by  [solution  of  bicarbonate  of  sodium]  water 
dretsing,  lead  lotion,  collodion,  Friar's  halsiim,  goldhwiter's  skin,  flour,  chalk  and  water, 
ice.  Two  parts  oi'  collodion  to  one  of  castor  oil  h  also  tin  excellent  ajiplication.  In  super- 
ficial burns  this  treatment  is  prohahly  »dl  that  is  reipiired,  tlie  cuticle  being  re-formed  in 
thrr-4'  or  four  days,  aud  beyond  some  increase  of  redness  in  the  parts  the  cure  is  nearly 
^te, 

V.  i(i.-n  the  ^^r«/  dressing  ha.s  been  removed  and  the  surgeon  is  able  to  make  out  the 
extent  of  tissue  injured  as  well  as  the  depth  of  the  sloughs  that  are  expected  to  separate, 
ihe  character  of  the  dressings  may  be  altered,  as  it  is  l>est  to  hasten  the  sloughing  process, 
'wliich  may  be  done  by  some  stimulating  dressing.  Carbolic  oil,  made  of  one  ounce  of 
tstrbolic  acid  to  a  pint  of  olive  or  linseed  oil,  is  very  etlective,  or  an  ointment  made  of 
eitrboUc  aeid  5iv,  lard  .^iv,  and  castor  oil  3J  ;  but  these  drugs  will  not  avail  when  a  very 
b-  MM'  is  involved  ;  and,  under  such  circumstances,  they  had  better  be  a[jplied  to  the 

ei  (.arts,  and  the  carron  oil,  or  zinc,  calamine,  resin,  or  creasote  ointment,  nix  of 

til*  i»»t  i*j  an  ounce  of  bird,  to  the  other  |>arls.  A  lotion  composed  of  one  drachm  ut  the 
compound  tincture  of  iodine  to  a  pint  of  water  is  also  benetieial.  Sloughs,  as  they  loose)», 
ehonid  be  cut  away,  but  never  dnigged.  Deep  sloughs  are  well  treated  by  poultices,  tlie 
lurjrentine  ointment  ha>stening  their  sepanition.  When  the  surface  is  granulating  it  must 
be  treated  a«  any  other  open  sore,  and  when  the  entire  thickness  of  skin  has  been  lost,  as 
fti  fiiirn-  iif  the  fourth  degree,  the  surgeon's  closest  attention  is  needed  to  countenict  the 
r<  ;i   of  the  wound  that  will   take  place,  thereby  preventing  the  advent  of  those 

(jii^inMii   Itformities  with  which  all  are  too  familiar. 

This  eun  he  done  by  exi«*nsion,  applied  in  some  instances  tijrough  mechanical  appliances, 
in  oth«*r*,  by  means  of  bandaging  and  strapping.  When  the  latter  is  used,  the  pressure 
»bould  he  rxerted  over  the  granulating  surface  as  well  as  over  the  cicalricial  bortler.  The 
UT  must  be  good  and  made  of  linen,  tliin  calico  and  leather  yiehiing  loo  much  ;*  and 

ii  =^riiy  of  cases  nearly  all  requirements  can  be  met  by  these  means.     The  process 

of  i^xWfn>U>j\  must  Imj;  kept  up  during  the  whole  period  of  granulation  and  cicatrization. 
1*1iu»,  in  bam<<  of  the  anterior  surface  of  tlie  neck  ihe  chin  must  be  extended  to  the 
Bimoet  from  the  sterninn  ;  in  tho-ic  of  the  the  Ihonix  the  arm  must  be  kept  from  the  side  j 
mad  where  the  groin  aud  parts  around  arc  ijivolved,  the  thigh  must  be  kept  extended. 

In  Addition  to  these  means,  we  possess  M.  Keverdin's  method  of  skin  grafting;  a 
pmctioe  couaisling  of  the  tmnsplantation  of  small  portions  of  true  skin — these  centres  of 
ctiitficatioo  oot  only  rapidly  growing  in  healthy  granulations,  but  having  the  power  of 
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imparting  to  the  nmrgiiifi  of  tlie  nrranuliiting  tissue  a  skin-forming  power  which  is  ft8 
remarkable  lus  it  is  bpmilifiil  to  witne?i3. 

hy  tlicse  nioan»  large  graimlniing  ^iirfnces  may  not  only  be  rupidly  heale<l,  but  b*>aletl 
'M'itboiit  such  a  surface  of  cicatricial  tissue  as  iieopssarily  exi.ms  aftf?r  ordinury  biirn-H  or 
H(*ab]s,  and,  tiierefore,  without  that  tendency  to  subsequent  contraction  that  appertains  to 
cicatrices. 

This  treatment  has  introduced  us  to  a  new  field  of  surgery,  which  promises  to  make  a 
large  c.lniis  of  cnses  that  were  previously  an  opprobrium  to  our  art  as  remediable  as  many 
minor  aB'ectlons. 

It  will  receive  due  attention  in  a  later  pajje. 

When  a  baud  or  finger,  foot  or  toe,  is  charred,  amputation  must  be  performed  ;  and 
where  the  soft  pnrt,^  are  so  injut'cd  tis  to  slough,  the  same  pnie{ice  may  be  called  for.  The 
time  and  also  the  necessity  for  oi>eration  in  any  patient's  case  must  be  left  to  the  judgment 
of  the  surgeon. 

The  constitutional  treatment  of  burns  in  the  first  Mnge  \f*  \o  prfretif  coffttpse  hj  the 
judicious  use  of  stiniidaiits.  and  external  wnrnilh;  a/foi/  pniji  by  local  treatment  and 
soothing  drugs,  such  as  clilorjil  or  morphia  ;  maintain  fhf  powrrs  of  the  patintt  by  simple 
niitriljous  food,  such  as  ntilk,  beef-tea,  ^^^^^^  «!tc. ;  and  aftpr  the  stage  of  reaction,  when 
fluit  of  suppuriiiion  has  t^et  in,  to  prescribe  good  food  of  all  kinds  and  tonic  medicine. 

Complioatioiia  are  to  be  treated  on  ordinary  principles,  always  remembering  that 
the  injury  is  depressing,  and  requires  no  additional  depressing  inlluence  in  the  wuy  of 
Ireatment. 

Thoracic  comijlications  may  be  dealt  with  by  moderate  doses  of  tartar  emetic  and 
salines,  as  well  as  nutritious  and  possibly  stimulating  diet. 

Ahdmninal  complications,  with  opium,  alkaline  remedies,  such  as  lime-water  in  bark, 
atid  simple  diet. 

For  ctiildivn  an  opiate  is  best  given  in  the  form  of  the  opium  ointment;  while  for 
adults,  where  (be  drug  nps(.'ts  digestiiui,  the  same  plan  is  efjiinlly  eltective. 

tStalds  of  the  glrtttis  will  be  considered  in  Chaj^ter  XX'Ill. 

[S^titbitrn The   infiamniation   [jroduced   by  exposuje  of  the  cutaneous  surface  to  tlie 

pun's  rays  may  vary  from  a  simple  erythema  lo  a  vesicular  condition  ;  and  may  at  timi^s 
become  erysipelatous  in  character.  It  seems  to  be  the  etfecl  of  light  rather  than  heal,  as 
18  shown  by  the  fact  that  a  woman  will  have  her  arms  sunburned  through  white  linen 
sleeves,  though  a  dark  veil  protects  her  face  perfectly.  The  pro|ver  treatment  for  sunburn 
is  to  smear  the  skin  with  oleaginous  preparations,  or  with  acid  solutions  such  a^  lemon 
juice  or  sour  cream.  The  pain  will  be  greatly  relieved  by  lead-water  and  laudanum. 
Bicarbonate  of  sodium  may  be  tried  as  an  application.] 

Burns  and  accidents  from  lightning  rarely  occur  in  this  country,  and  average 
altout  twelve  a  year.  Jn  IHGI  there  wei-*'  twenty-six,  in  lH(i2  twelve,  in  18tj3  three,  and 
in  IHGI  six.  Holmes,  who  has  written,  a  careful  compilation  on  the  subject,  tells  us  that 
a  person  struck  by  lightning  is  usually  more  or  less  ctuupleJely  deprived  of  consciousness 
at  tlie  time.  This  is  sometimes  a  contteiptence  of  the  shock  given  lo  the  brain,  and  is 
accompanied  by  more  or  less  paralysis  of  motion  and  of  common  or  s|>ecial  sensation. 
Occasionally,  and  perl}a]>s  more  usually,  it  is  merely  the  eftect  of  friglit,  and  is  then  only 
transient.  This  insensibility  sometimes  hists  f<u"  a  considerable  time.  The  paralysis  by 
whicli  it  ia  usually  accompanied  may  last  for  an  indefinite  periodi;  in  one  cai^e  it  lasted 
four  months,  in  another  three.  It  is  more  common  in  the  lower  than  in  the  upper  limb^. 
(  Hher  affections  caused  by  lightning  are  burns,  eruptions  of  erythema  or  urticaria,  loss  of 
hair  over  parts  or  the  whole  of  the  body,  wounds,  liemorrhage  fr<:im  the  mouth,  nose,  or 
ears,  loss  of  sight,  smell,  speech,  hearing,  and  taste,  or,  in  nire  cases,  exaltation  of  tlic^e 
sjM'cial  senses,  catan\ct,  imbecility,  or  abortion.  It  sometimes  leaves  arborescent  marks 
on  the  body  even  on  parts  covered  by  clothes,  which  have  often  been  described  as  a  kind 
of  photogniph  of  neighboring  trees  or  other  subjects.  Persons  not  killed  on  the  ^>t 
usually  recover,  though  some  die  irom  exhaustion  ;  recover^'  can  be  hastened  by  tonic 
treatment;  and  galvanism  is  beneficiat  in  paralysis.  Burns  caused  by  lightning  are  deep 
and  obstinate  ;  sometimes,  however,  they  are  mere  vesications;  and  should  be  treated  as 
other  burns. 

In  sudden  deaths  from  lightning  the  shock  to  the  brain  is  the  cause  ;  the  heart  is  found 
flaccid  and  empty,  tlip  bkuid  sometimes  coagulated  ;  nw\  Taylor  tells  us,  from  Sir  C. 
Scudamore's  experiments,  that  in  animals  killed  by  electricity  the  same  conditions  existe«L 
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The  Diseases  and  Treatment  of  Cicatrices. 

Cicatrices  or  scars  however  produced,  grow  with  the  growth  of  tlie  individuaU  and, 
at  the  biime  time,  l)ave  a  tendency  to  dipappear^  so  that  indurated  scars  may  indeed,  in 
time,  become  nou-indurated.  In  small  scars  this  is  often  obiierved,  and  even  in  larger  it 
\a  90  occasionally,  the  large  cicatrices  of  burns  becoming  soft  and  pliable.  As  oflen  as 
not,  however,  the  opposite  occurs,  and  the  di^iHisition  to  contract  is  very  formidable,  prc>- 
duc'iug  deformities  of  afrighllul  kind;  those  of  the  neck  being,  perhaps,  the  most  hideous. 
The  arm  may  be  fastened  to  ilte  side  (Fig.  42),  and  I  have  seen  in  one  case  Ihe  liead  of 
the  humerus  <lisplaced  forwards  beneaili  tbe  claviclt^,  and  in  a  second  iH^neath  the  coracoid 
process  and  the  development  of  tlie  upper  extreniily  arrested  by  the  contraction.  There 
15  no  limit  indeed  to  the  ejects  of  such  a  puwerfui  and  constant  force  as  tliat  of  cicatricial 
rontraction. 


Fw.  42. 


Fio.  43. 
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Moilo  of  applying  oxtpnnlou  urtt^r  Hn  iJIvIrIdu. 


Fio.  44. 
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The  surgeon  is  called  upon  not  unfrequently  to  remedy  these  defects,  and  where  his 
efiorls  are  successful,  the  surgery  is  satisfactory,  but  too  often  the  result  is  far  from  what 
^-  -'-^Mired. 

!  <  openition  consists  in  the  free  division  of  the  cicatrix  and  its  subjacent  tissues,  the 
siiu^t-quent  extension  of  the  divided  parts  during  the  healing  process,  and  the  transplanta- 
iioa  of  ditferent  centres  of  "cutificatian"  during  the 
gmnulating  stage,  aftfr  tln^  method  of  Reverdin, 

In  dividing  the  cicatrix  the  incision  may  be  directly 
«cro(»s  the  scar,  running  into  healthy  tissue  on  either  side, 
or  in  the  form  of  a  naturjd  or  inverted  V,  according  to  the 
line  of  imluration,  the  V  flap  being  dis-^ecled  from  tlie 
tiaiues  t>encath  ;  or  a  number  of  small  incisions  may  be 
made,  snbeutancouw  or  otherwise.  But  in  all  tlicMe  di- 
vision)*  the  surgeon  must  remember  that  the  seal  of  the 
cc»ntrt%c:ting  cicatricial  material  is  in  the  subcutaneous 
iiMue  aa  well  as  in  the  skin,  and  that  unless  it  also  is 
divided  00  |>erm;inent  good  can  be  expected.  It  is  on 
ilib  |M>int,  and  indeed  upon  it  alone,  that  a  prognosis  can 
be  biitHjd.  The  njost  favorable  cases  for  operation  are 
|boi»<;  in  which  a  wch  of  tissue  connects  an  extremity 
with  the  bc(dv,  or  the  chin  with  the  chest,  for  such  a  web 
cnntnin^  within  itsell*  most  of  the  cicatricial  otaterial 
af<Kn  whii'h  the  deformity  depends,  and  on  its  division 
tl  ^vill  be  freed.     Great  care  is  needed,  however, 

ii  I -ion  of  these  webs,  for  they  often  contain  im- 

!»*.•;  .nr  pmi  r-,  -iiieh  a*  nerves  and  ves:<els  that  liave  been 
di»j.l  *<v<l  \>y  ilir  contntcting  process.     Thus,  in  treating 
S  case  in  which   the  right  arm  was  tixed   by  a  web  from 
tli«  axUln  and  elbow  to  the  chest,  the  web  seemed  to  be  so  cutaneous  tliat  I  was  half  tempted 
tu  [i«rfonite  with  my  knife  and  slit  it  up.     Ua<l  1  done  ao»  ia  tite  iHJsitioa  I  had  noted,  I 
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should  have  pnssed  my  bistoury  across  the  brachial  plexus,  arter}',  and  biceps  muscle — t}ie<»e 
pftrt.s  tiiiving  been  eomplet<j:ly  dniwit  across  to  the  tborux  by  tin-  urtVctiou — and  (lieu  been 
(iirced  lo  muiiulatc  the  extremity.  I  tlid,  however^  what  1  sliinihl  always  advige  others  to 
do — ilivide  the  parts  carefully  and  deliberately,  and  thus  steered  clear  of  any  liarro.  I 
brouglit  al><o  a  piece  of  heallhy  skin  from  the  |>06terior  part  of  tlie  wound  and  fixed  it  to 
tlie  auterior,  about  the  Itnver  border  of  the  axilla,  thus  dividing  tlie  large  exposed  surface 
by  a  bar  of  healthy  integument,  and  kept  tlie  arm  at  a  right  line  to  the  shoulder  with  a 
splint  extending  IVom  the  elbow  to  the  hip.  When  the  wound  had  a.ssnmed  a  h'^alihy 
aspect  I  insiTted  ten  pieces  of  skin  thf  t^ize  of  hemp- seed,  and  after  this,  cicatrization 
went  on  with  wonderful  rapidity,  tlie  child  recovering  with  a  natural  arm  and  movable 
cicatrix.  In  thi:?.  case  1  have  fairly  indicated  the  pttints  njion  which  a  successful  operation 
is  to  binge:  Free  but  deliberate  division  of  the  cicatrix  and  .subcutaneous  tissue;  extension 
from  the  tirst  during  the  healing  process,  bj'  some  lixed  meclianical  appliance;  and  skin 
transplantation  wiien  the  surfaee  of  the  sore  has  assumed  a  healthy  granulating  surfaee ; 
the  surgeon,  where  be  can,  partially  detaching  a  piece  of  integument  iVom  one  side  ami 
connecting  it  with  the  oppo:^ite^  in  order  to  divide  the  wound,  and  ihtis  increase  its  skin 
margin  for  granwlalion.  IVhere  a  bend  in  a  joint  exists  this  pnictiee  \s  still  more  vahuible. 
After  the  operation  the  wound  shunld  be  dressed  with  oiled  lint  and  covered  with  cotton- 
wool^ as  in  a  burn.  Fig.  b'J  illustrates  n  stm[>le  method  <d*  applying  extension  of  the  ;trm 
afti'r  the  division  of  an  axillary  cicatrix  of  great  size,  and  Fig.  li  illustrates  the  effects  of 
ft  btini  upon  the  neck. 

In  drjonfiities  aff'tulintj  tJipJau\  in  which  immobility  of  the  bono  lias  been  produced, 
Esmarcb  and  Ri/zoli  have  proposed  the  division  of  the  bone  at  the  tixed  side  and  the 
excisijjn  of  n  small  wedge  of  bon*^,  with  a  view  of  making  a  false  joint.  The  operation  is 
a  smmd  one,  and  has  been  accomplished  successfully  by  Mr.  C  Ilealh  and  others.  In 
suitable  cases  it  should  he  repeated. 

Ulcerating  CJlcatrices  are  not  uncommon,  for  '•new  cutis  and  new  formed  granti- 
lations  are  iiei Liter  so  strong,  nor  have  th<*y  the  living  principle  so  active  in  them  as  tbc 
•old  cutis"  (dohn  Hunter,  I7H7),  and  an  old  scar  may  breuk  up  and  become  t!je  seat  of  an 
indolent  sore  when  its  possl^ssor  hixs  been  weakened  by  any  fever  or  exlumsting  prm'ejw. 
J  luive  seen  lliis  repeatedly  occur  in  cicatrices  received  in  infancy  of  ad ult;^  as  tliey  become 
old  or  feeble.  In  one  case  the  cause  of  the  scar  was  a  burn,  in  another  an  injury,  in  a 
third  an  operation,  but  in  all  the  scars  were  alike,  and  they  underwent  the  same  degene- 
rating process.  Tluve  sores  require  to  be  treated  by  rest  and  local  stimulants,  the  patient 
receiving  tonics  and  good  food  to  im[>rove  the  weakene<l  [»owers.  In  one  ctise  I  ln»np- 
planted  with  complete  success.  These  "cicatricial  sores'"  are.  however,  always  obstinate, 
those  over  the  *'nds  of  bones  being  unusually  stubborn. 

Warty  and  cheloid  scars  are  classed  togetlier,  because  it  is  difficult  to  distinguish 
tlie  indurated,  lumjiy,  warty  scar  from  the  trne  cheloid.  Tlie  former,  however,  ai>|tears 
directly  after  the  wound  has  healed,  and  is  clearly  connected  with  the  lieiding  process, 
while  the  latter  attacks  any  scar  at  any  period  of  its  existenee. 

The  thickened  warty  sear  appears  as  an  induratiiin  of  the  whole  cicatrix  and  ia  often 
associated  with  heat  and  irritation.  It  is  best  treated  hy  local  stimylanls,  such  as  iodine 
or  blistering  tluid — the  object  being  to  break  up,  by  some  local  inHammatory  process,  the 
lowly  organized  tibrous  pro<1ucti<iin. 

Cheloid  tumors  grow  as  imlurated  smooth  tubercles,  at  first  having  a  red  or  pinkish 
color,  but  as  they  increase  becoming  pale.  They  are  at  times  painful,  or,  at  least,  irrita- 
ble, and  rarely  attain  a  large  size.  They  had  better  be  left  alone,  for  they  are  apt  to 
return  in  the  cicatrix  formed  after  their  removaL  Cheloid  lumor*.  genemlly  grow  from 
cicatrices.  These  elieloid  tumors  are  known  jls  those  of  Alibert,  to  distinguish  them  from 
those  described  by  Dr.  Tboni.as  Addison,  who  in  IH-'i  I  ('Med.-Chir.  Trans.')  descrihed 
nnolber  form  of  cheloid  which  he  calls  the  *' tnu*  cheloid,"  the  induration  hegiirning  in 
the  skin  and  sulieutaneous  areobr  tissue,  and  often  going  on  to  [iroduce  such  a  contraction 
of  the  part  affected  as  to  resemble  the  indurated  cicatrix  of  a  bum.  Figs-  45,  46  repre- 
«ent  the  two  affections. 

Tlie  cheloid  tumor  which  follows  tlie  perforation  of  the  ear  for  an  ear-ring  is  a  curious 
form,  and  seems  less  liable  to  return  than  others  of  a  like  nalure;  and  from  the  deformity 
it  causes  it  should  be  excised  with  a  portion  of  the  healthy  lobule. 

Cancer  may  attack  a  scar,  but  whew  it  does  so  the  scai-s  are  generally  old.  Thus,  t 
have  treated  a  man  who  bad  a  cancerous  lip,  the  disease  having  developed  in  a  scar  he 
had  bud  for  tiily  years.  It  began  as, a  thickening  of  the  scar,  and  then  showed  itself  a*  a 
tubercle,  which  grew,  broke  downi^  and  ulcerated,  the  ulceration  rapidly  spreading.    Can- 
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rflaostly  app^'ftp  arter  this  tksliion,  are  usuully  epitlielliil,  aivl  are  to  be 
imiled  bjr  the  removal  of  the  growth. 


Fio.  45. 


Via.  4(>. 
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(From  BiodpU  In  Gay's  Masoam.) 


Gbelold  ofAiiaiApD. 


In  December,  1H71,  I  wits  calk'd  upon  to  nminatale  above  the  koee  in  a  raan,  »t.  58,  a 
«|  *lmji|»  tliut  WHS  the  s^at  oJ'  a  (Viglittul  cancerous  d»!iea?ie  whi<"li  had  existed  tor  two 
'Jlw>.  ami  had  ii.[»|Kiirc'd  in  the  ricutrix  ol'  an  old  aniputalion  perlormed  titty-four  years 
before  for  jjanjrren**  afti.'r  fever  (Fig.  "27). 

Pftinful  cicatrices  are  ol'ten  due  to  the  divided  ends  of  tlie  nerve^^  being  botiud  in 
^',V  ilif  cicairit'i:U  tissue,  and  iis  often  as  not  they  are  caused  by  a  bou^^d-down  bulbous 
?f«wili  at  the  extremity  of  a  nerve.  In  a  Cfi.se  I  had  some  years  a«o  the  external  fioidi- 
tfjj  nrrve,  as  it  wound  round  the  head  i5f  the  tibuhi,  whs  80  bound  down  by  the  eiwitrix 
•rfa  buru  na  to  cause  severe  agony  in  the  wliole  course  uf  il#  disiribuliou.  The  symptoms 
•flfr  rvlieved  by  two  free  vertical  incisions  throuijlj  the  cicatrix,  and  llie  patient  recnvered. 

ttM  I  ever  see  a  similar  olsc  I  shall  pursue  the  same  cuurse,  except  that  I  tihali  sub- 

fciidy  tninsplani  pieces  of  skin  in  the  wounds  as  soon  as  they  assume  a  tu*althy  appear- 
^.  When  the  |min  is  due  to  an  adherent  or  bulbous  nerve,  the  nerve  must  be  freeil 
•t^i it'ttjovr'tl.  When  doubi  as  to  its  condition  exists,  Mr.  Hancock's  sujiifgestion  may  hne 
••Joi'teil,  JO  divide  subcutaneously  the  suspected  nerve.  Where  no  such  causes  a,-*  have 
l»wa»  mentioned  are  to  be  made  out,  the  wise  may  be  treated  as  om^  of  neuralgia  by  full 

soFfjuinin*',  arsenic,  or  iron,  an«l  local  sedatives,  the  extract  of  stramonium  or  bella- 

»a  rubbed  down  with  glycerine  Injing  good  apidications.  Ca^es,  however,  of  painful 
•'"iiHn?  or  cicafriees  are  sometimes  met  witJi,  that  defy  treatment. 

Congenital  cicatrices  are  met  with  in  practice.  Tims,  I  have  seen  on  two  occa- 
^«wi»n  wiMitati  who  bad  a  cicatrix  in  her  up[>er  Up  as  if  sbe  had  been  operated  upon  for 
■Hip (Chapter  XII),  and  bridles  comiecting  the  lip  with  the  gum  in  an  unusual  manner 
*^  uoi  ujicomnion. 


ON  SKIN^EAFTINO. 

^Vbi'ti  John  Hunter  n  century  ago  succei*ded  in  transplanting  the  spur  of  a  young 
ken  from  it**  leg  to  its  comb,  as  wrll  us  into  the  comb  of  a  second  bird,  and  ftiund 
tit  nof  finly  lived,  but  {»rew,  he  probably  never  dreamt  in  any  tli;iht  of  his  gettius  that 
he  then  ejntablished  woohl  be  so  applied  in  the  practice  of  surjiery  as  to 
II  il»  progretis,  and  to  l»ring  a  class  ol'  cases  which  surgeons  were  apt  to  litok 
•r""*  wiih  hltle  int^jrvsl  umongsl  the  most  eumble  ami  tractable  of  focal  affections.  And 
)<*  till*  1,54^  come  to  pass,  M.  Reverdin,  of  I*aris,  on  October  lt>tlu  iMiiil,  liaviuf;  suc- 
**^'''l  in  Ininnpbnting  smidl  portions  of  skin  taken  from  one  juiri  of  a  man's  bfxly  to  the 
:.w.  ,,irla<'e  of  a  large  sore,  under  whioli  treatment  the  ulcer  heuled.  He  read  the 
•  Surgical  Society  of  l^aris  on  December  loth,  IHtiU,  and  at^kedt  **  Is  the 
>}  »Ru»  due  to  the  eifect  of  contact  or  neighborhood,  or  is  it  due  to  prolifenition  of 
'trjinj»|ihuited  tdements." 
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^Ir.  G.  D,  Pollock,  of  St.  George's  IIos|)itfil,  eneounigi'fl  by  M.  Reverdin's  success, 
followed  up  the  pnicticu,  and  the  good  result.'?  he  and  his  colleagues  obtained  soon  induced 
till  other  surgeons  to  follow  in  their  wake.  The  facts  can  be  reud  in  the  'Transactions  of 
the  Clinical  Society'  for  1871,  and  at  the  present  moment  it  may  he  considered  ns  a  well- 
ealnblislied  pnictice. 

Since  its  intro<luction  I  have  very  extensively  carried  it  out,  and  in  most  instances 
with  success.  I  look  upon  the  suggestion  as  very  valuable,  its  adoption  rendering  many 
eases  curable  that  were  not  so  previously,  facilitating  the  cure  of  as  many  more,  and 
giving  interest  to  a  class  of  patient^s  in  whom  formerly  there  wa.s  but  little.  In  the  man- 
agement of  ulcers  it  is  a  great  boon,  while  in  the  treatment  of  the  large  granulating  sur- 
faces so  common  after  extensive  burns,  its  value  cannot  be  overestimated.  As  an  adjuvant 
to  many  pliisfie  operations,  more  particularly  on  the  face  and  in  the  case  of  deformities, 
it  is  invaluable. 

Under  the  action  originated  by  the  transplanted  fragments  of  skin,  a  process  of  repair 
goes  on  which  at  tirst  appears  almost  magical ;  the  grafts  soon  become  islets  of  skin,  round 
which  cicairi/.ution  proceeds;  the  margin  of  the  sore  receives  an  imfadse  in  cicatriwition, 
which  rapidly  extends ;  and,  between  the  grafts  themselves  anti  the  margin  of  the  sore 
cotinectiiig  links  of  new  skin  mpidly  form,  which  <livide  the  sore  into  sections  (Fig.  51). 
By  these  menns  large  suH'aees  speedily  cicatrize  witich  under  former  circumstances  would 
have  reipiired  many  months^. 

Moreover^  the  contractioiis  and  subsequent  deformities  that  under  other  conditions  were 
too  well  known  to  follow  iji  such  caxes  do  not  occui". 

The  practice  seems  applieable  wherever  a  large  granulating  surface  exists,  and  in  its 
adoption  the  only  desirable  point  to  observe  is,  that  the  surfftce  of  the  sore  sh*/iild  be 
hfftffht/;  this  clinical  fact  includes  another — tliat  the  patient's  health  is  good,  for  theiy  is 
DO  better  barometer  of  health  than  a  sore,  its  surface  assuming  a  healthy  or  unhealtliy 
appearance  witli  every  alloration  in  the  general  condition  of  the  body.  I  have  atli'mpled, 
however,  by  way  of  ex[ieriment,  to  graft  skin  upon  sores  that  were  not  t^uite  healthy,  an<! 
have  sometimes  succeeded.  In  some  indolent  sores  in  which  a  small  patch  of  healtliy 
granulations  sprang  up,  I  have  succeeded  in  securing  a  new  centre  of  '*  cutihcation"  by 
tnmsplaiiting  wbicii  proved  of  great  %'al«e  in  aiding  the  healing  process ;  in  some  others 
the  graft  has  been  enough  to  excit<'  a  more  healthy  aetioij  in  the  sore;  still  in  many  p<x»r 
success  followetl  the  practice.  It  may,  then^fore,  be  accepted  as  a  truth,  t/tnf  a  hnilthy 
ffrUHulatinff  surface  is  an  iviportmtf  uiffwUf/I)  ytot  an  t'ssenfiaf  reqitisite  for  success  in  skin 
(frajh'ttff, 

V[nni  this  basi.s  I  now  proceed  to  consider  how  the  operation  is  to  be  performed. 
Pollock  ttlls  us  that  Reverdin's  metljorl  is  to  remove  a  very  luinuie  pfu'tion  of  the  skin, 
plnce  it  on  the  suH'ace  of  tlie  granulations,  and  then*  retain  it  with  a  strip  of  plaster.      He 
writes,  *' I  have  usually  removed  the  skin  by  nipping  up  a  very  small  portion  with  a  line 
pair  of  forceps,  aiul  cutting  it  off  close  with  sharp  scissors.     At  first  1  made  a  sliglit  cut 
in  the  surface  of  the  gmiiulaiions  and  then  imbedded  the  piece  of  skin  ;  but  of  late  J  have 
only  laid  it  on  the  surlace  of  the  ulcer.     1  cannot  say  that  I  have  found  any  diHl-rence  in 
the  result.     I  do  not  think  there  is  great,  if  any,  advantage  to  be  gained  by  the  trans- 
plantation of  a  large  piece,  but  where 
Pio.  47.  the  wlcer  is  large  I  think  much  is  gained 

by  the  trafisplantution  of  numerous 
small  pieces.  The  disadvantage  of 
tninsplaiJting  a  large  j>iece  is  the  sore 
it  creates;  while  the  small  sores  formed 
by  I  he  remtival  of  the  minute  ]neces 
heal  in  a  short  time,  and  without 
trouble."  ('Clin.  So<".  Trans.,' vtd,  iv.) 
Afy  own  experience  in  every  point 
confirms  tlmt  of  Pollock. 

For  the  removal  of  the  sound  skin 
I  employ  a  pair  of  scissors  (Fig.  17) 
wliicli  Messrs.  Krohne  made  for  m»? 
after  Macleod's  suggestion  in  a  medical  journal,  and  I  Hud  they  answer  far  belter  than 
anything  else,  inasmuch  as  they  lake  away  a  poriion  of  skin  that  will  cut  into  three  or 
tour  jiieees,  and  tiie  seclton  includes  only  the  ui>per  layer  of  the  true  skin,  with  the  rete 
mucosum.  They  do  not  cut  into  the  fat  lipueath  the  skin,  nor  divide  the  papilhe  suffi- 
ciently far  to  diaw  blood  or  to  gi\e  pain.     Patients  never  object,  with  this  instrument,  to 


Selsion  for  kKIu  ^rmfUtig. 
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iMCond  or  thini  piece  Iwing  taken  awuy,  shoiiltl  it  be  dctimeil  necessary.  The  skin  may, 
lio»r«?ver,  he  renioveil  with  a  fine  lancet,  either  by  perforation  or  after  il«  elevation  upon 
tlir  point  of  a  needle.  [This  is  the  simplest  method,  and  eerlainly  as  good  as  any  other. 
TVnccompanjing  cut»  show  the  proces*a,  which  wa-s  introduced  in  America,  I  believe,  by 
Hodgeo  of  Su  Louis.]  1  generally  take  the  skin  from  the  fore  part  of  the  arm  or  the 
liiie  of  the  tliorax. 


[Pio.  48. 


Fio.  49. 


Catling  yniilji  by  »«iuii  of  »a  ordinary  aeedle  thrust  under  the  i!pld«rtnU.] 

Il«»ing  taken  away  the  nkin,  thti  fragment  shonld  be  cut  into  three,  four,  or  more 
1«KP*, and  these  placed  about  huff  an  inch  or  Uirrf-f/uarttrs  of' an  inch  from  the  mart/tn 
ifthtiorfy  and  about  one  incli  apart  :  lor  there  is  no  doubt  that  llie  engraftt'd  centre  has 
lA^POtr^rr  inHuence  in  exciting  a  healing  action  in  the  margin  of  the  sure  when  placed 
Ifarit,  than  when  Isolated  in  the  centre  of  a  granululing  surface. 
Tl*  piece*  should  be  placed  upon  the  granulations,  and  gently  pressed  in.  There  is  no 
'  to  wound  the  gnuuilaiing  surhice.  They  should  be  covered  with  i\  piece  of  oiled 
lercha  (^kin,  and  the  whole  supported  with  cotlon-wool ;  a  bandage  being  subse- 
rtiy  applied,  to  a*  to  prej?s  moderately  upom  the  part,  and  keep  the  dre8i»iug  in  position, 
hijwrll  to  leave  llie  surface  uncovered  for  a  few  hours  after  grafting,  until  the  lymph 
ftxtu  ihv  minute  gnifts  in  [K>*ition.]  On  the  third  day,  but  not  before,  the  dressing  may 
^itmovi.'d  with  the  greatest  care,  and  a  fresh  idece  of  oiled  gutta-jjerclia  iskin  siiould  be 
Kitly  applied. 


Pio.  60. 


Pio.  51. 


!)t&«lng«  UloMtrmUDfC  tho  eicintrlxiition  of  «or«a  by  akin  ^tmftlag. 

nces  of  the  engrafted  pieces  on   the  removal  of  the  first  dre-ssing  vary  con- 

At  times  they  will  seem  palpably  to  have  taken  root  iind  be  alive;  at  otheiis 
ave  JifuppeajXHl  altogether;  whilst  in  a  third  class  the  surliice  of  the  cuticle  will  be 
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seen  floating,  as  a  thin  ttlm,  upon  the  secretion  of  the  sore,  the  basement  aKimhranc  of  the 
cuticle — the  e^i^ential  part — being  K'fl  (Fig   50). 

Under  all  tliese  circuinstjuices,  liowever,  the  surface  of  the  sore  is  to  be  clemmed  with 
the  grwitest  cure,  a  stream  of  tepid  water,  from  a  dressinj;  can  or  squeezed  from  a  9|M»nge 
over  the  part,  being  tlic  best  means  to  employ.  The  surface  is  on  no  account  to  be  wiped, 
for  the  grafted  portions  of  skin  are  ettsily  uprooted,  whilst  those  that  seem  to  have 
died  or  that  have  disapjieared  often  show  themselves  again  later  as  "  ctitifying  centres." 
As  soon  as  these  new  ernlres  are  established  in  large  sores,  other  pieces  should  be 
engrafted,  at  about  the  same  distance  from  the  new  pieces  as  those  were  originally 
inserted  iVom  the  niurgin  of  thi"  sore  ;  and  in  this  way  the  whole  granulating  surface  may 
be  sppfdily  covered  with  new  skin,  and  a  ra[)id  recovery  follow. 

How  the  engrafted  pieces  act  in  the  healing  process  is  not  yet  satisfactorily  settled,  and 
Reverdin^s  tpiestions,  already   quoted,    have  not  yet    been  coinpletely  answered.     That 

thcv  do  act  as  direct  stinndants  to  the  sore 


Pio.  62. 


Fio.  53. 


DrawingH  lllattratiog  the  growth  of  bt»ck  skin  when 
grafted  on  to  tb«  sore  oT  s  irhite  nifta. 


itself  and  more  {>articuliirly  to  tlie  margin 
of  (he  sore»  there  can  he  little  doubt,  for 
as  soon  as  the  »*  grafts'*  have  tjtken,'  the 
margin  oi'  the  sore  nearest  lo  them  is  seen 
to  cic4»trize  and  to  send  out  prolongations 
of  new  cicatrizing  tissue  to  meet  similar 
prolongations  from  the  new  culifyi»g  cen- 
tres :  the  sore  in  this  way  becoming  sub- 
divided by  bands  into  smaller  sores,  and 
then  rapidly  heuliug  (Fig.  i31). 

That  the  engmftud  iHOrtions  grow  bjr 
the  urolifenilitm  of  their  own  Cidls  ig 
likewise  proved  by  the  fact,  that  in  the 
case  of  a  white  man  U[>oa  wliose  ulcerated 
leg  I  engmfted  four  small  pieces  o\'  bhick 
skin,  the  whole  hinng  no  larger  than  a 
harley-t'orn,  the  black  skin  grew  twenty- 
fold  in  ten  weeks,  to  the  extent  illustrated 
in  Fig.  52,  gradually  enlarging  and  send- 
ing out  prolungations  which  joined,  till 
one  patch  of  black  sin  had  formed,  as 
seen  in  Fig.  53.  The  ulcer  healed  as  rajtidly  where  ilie  black  skin  was  grafted,  as  wherei 
the  white  was  [daced.  The  engrafted  pieces  of  new  thus  grow  themselves  by  cell  <levelop- 
nient,  ihtey  stimulate  the  skiti-forming  powers  of  the  margin  of  the  sore,  and  exert  at  the 
sanje  time  a  like  action  on  the  granuhitions  around. 

The  same  result  may  likewise  ensae  when  large  pieces  of  skin,  whether  removed  from 
the  patient  or  from  some  recently  amputaletl  limb,  are  transplanted.  The  dressers  at 
Guy's  have  irequentiy  engrafted  largo  [vieces  of  skin,  half  an  inch  sipiare,  removed  from 
amputated  limbs  ;  the  pieces  on  removal  have  been  dro[vped  into  warm  water  in  their 
passage  to  the  wunls  where  theyani  applied.  But  tliere  tjecms  to  be  no  advantage  in  this 
]«ractice,  and  in  the  crises  in  which  it  has  been  adopted  a  large  [iroportion  have  failed.  In 
a  case  of  mine  the  grafts  took  root  and  excited  a  healthy  action  in  the  margin  of  the  sore; 
they,  however,  grew  huit  little,  and  icmaiiied  on  the  cieatrix  of  the  sore,  as  bosses  of  skin 
with  Well-marked  borders.  They  were  grafted,  it  is  true,  but  the  grafts  seeme<l  to  have 
no  power  of  assimilating  themselves  to  the  tissues  on  which  they  were  phiced  {vide  Model 
Guy's  Mus.). 

'lo  take  large  pieces  of  skin  from  the  patient's  own  body  is  an  objectionable  practice 
on  account  of  the  large  vv«>und  it  creates,  and,  moreover,  is  unnecesajiry  in  the  majority  of 
cases,  as  snmll  pieces  appear  to  ilo  belter.  To  take  them  from  another  subject  is  also 
objectionable  for  like  rea^sons ;  but  still  more  so,  on  account  of  (he  difiicnlty  that  som<^times 
accrues  from  a  wuni  of  power  in  the  new  graft  to  assimilate  iTself  to  the  tissues  on  which 
it  is  placed,  and  from  the  risk  that  is  necessarily  run  of  introducing  into  the  binnd  of  the 
living  subject  s<»in<.'  new  or  poisonous  element  ;  a  risk  whieli  I  believe  it  to  be  wrong  and 
unjustitinble  to  nm,  and  that  1  would  not  allow  on  my  own  jjerson.  For  the^se  reasons  I 
ha\e  forbiihlen  my  dressers  adopting  the  [tractice. 

In  the  case  where  black  skin  was  transplanted,  I  did  It  with  the  full  concurrence  of  both 
IMitients;  indeed,  both  were  rather  disajjpointed  that  the  opemtion  could  not  be  repeated. 
They  were  firm  friends,  and  the  link  1  tbrraed  bound  them  closer  1 
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There  seems,  however,  no  objection  to  mincing  the  portion  of  integument  which  is  to 
be  employed  into  minute  fragments,  that  is  into  pieces  the  size  of  millet-seeds;  the 
thumh-nail  of  the  surgeon  being  the  best  table  for  the  purpose.  In  children  where  it  is 
unadvisable  to  remove  much  healthy  skin,  and  the  surface  to  be  covered  is  large,  the  plan 
i»  excellent,  though  I  prefer  pieces  the  size  of  half  a  hemp-seed,  when  they  can  be  obtained. 
The  practice  of  applying  "  skin-dust,"  or  the  products  obtained  by  scraping  the  skin,  can- 
not be  recommended,  as  it  is  rarely  successful. 

Whether  this  newly  engrafted  skin  possesses  the  same  power  of  resisting  disintegrating 

changes  as  the  old  skin  is  not  yet  proved.     Some  observations  I  have  made  lead  me  to 

Ruspect,  that  it  is  in  some  cases  rather  liable  to  break  down  and  ulcerate  as  soon  as  the 

pAtient  begins  to  walk  after  the  sore  has  completely  healed,  whilst  in  others  I  have  found 

A  sore  in  this  way  healed  is  more  capable  of  resisting  disintegrating  changes  than  another 

2v«^ed  by  unassisted  natural  processes.     At  any  rate,  it  is  necessary  to  observe  as  much 

c^mn  in  the  after-treatment  of  the  case  as  ought  always  to  be  observed  after  the  cure  of  any 

ot: her  sore;  and  more  particularly  to  afford  moderate  support  and  protection  to  the  part. 

f*«r  this  purpose  there  is  nothing  better  than  to  bind  on  a  piece  of  sheet  lead  over  the 

<>icatrix  when  the  seat  of  mischief  is  on  the  leg,  as  by  it  equal  pressure  as  well  as  protec- 

-fci^sn  is  afforded. 

The  new  skin  soon  becomes  as  sensitive  as  the  old  ;  the  sensibility  of  the  cicatrix, 
nxBder  these  circumstances,  indeed,  seems  to  be  greater  than  when  unaided  cicatrization 
i^  allowed  to  take  place.  [There  is  probably  less  tendency  to  contraction  of  the  cicatrix, 
*wr  lien  an  ulcer  has  been  rapidly  healed  by  numerous  skin  grafts.] 

[Plastic  Surgery. 

Plastic  operations  are  required  to  relieve  congenital  deformities,  to  restore  parts  lost  by 
^i^psease  or  injury,  to  lessen  cicatricial  contraction  already  existing,  and  to  fill  up  gaps 
■*»«de  during  operations,  which  in  healing  might  do  harm  by  cicatricial  contraction.  The 
n^ctbods  employed  are  the  approximation  of  edges,  as  in  simple  harelip  operations ;  and 
^H«  transfer  of  fiaps,  either  by  sliding,  by  twisting  the  pedicle,  or  by  obtaining  a  flap  from 
•*»!«  of  the  limbs,  and  applying  it  to  the  region  requiring  more  tissue.  Plastic  surgery 
*««'m8  to  me  more  appropriately  applied  to  the  flap  method  than  to  the  mere  freshening  of 
^^{[es  required  in  closing  fissures. 

The  proper  modes  of  repairing  deformities  of  the  various  parts  by  plastic  operation  are 

^iscu^ed  under  the  appropriate  headings,  but  it  will  be  well  to  give  at  this  point  some 

general  directions  as   to  the  details  of  plastic  surgery.      Tiie  flap  should  always,   if 

I*Otf8ible,  be  taken  from  healthy,  non-cicatricial  skin,  and  be  about  one-third  larger  tlian 

*^»e  space  to  be  filled  by  it.     Of  course  no  attempt  at  reparative  surgery  is  to  be  made 

^ntil  any  ulcerative  process,  which  may  have  created  the  deformity,  has  entirely  subsi<led. 

The  base,  or  pedicle,  of  the  flap  should  be  broad,  and  should  contain  the  main  vessels  going 

to  the  area  to  be  dissected  up,  but  should  not  be  placed  so  as  to  require  much  twisting  to 

J?«t  the  flap  into  the  proper  position.     The  skin  and  subcutaneous  tissue  should  be  raised, 

•^nce  a  thick  flap  is  apt  to  be  well  nourished.     All  hemorrhage  should  be  checked,  in 

OfdiT  to  allow  no  clots  to  lie  and  decompose  under  the  flaps  when  transferred.     The 

*dgwof  the  cavity  to  be  filled  should  be  freshened,  and  the  flap  then  sutured  into  position 

without  tension.     The  raw  surface,  left  by  transferring  the  flap,  can  often  be  closed  by 

drawing  the  elastic  tissues  about  it  together,  or  it  may  be  allowed  to  granulate.     Skin 

P»fting  may  be  employed  to  assist  in  this  process. 

When  plastic  operations  are  done  to  relieve  or  prevent  cicatricial  contraction,  as  in 
ccifopium,  or  after  removal  of  tumors  about  the  eyelids,  the  surgeon  must  be  careful  to 
^e  his  flap,  or  flaps,  from  regions  where  tension  and  cicatricial  contraction  will  do  no 
barm. 

The  dressing  after  plastic  operations  should  be  such  as  will  allow  union  by  first  inten- 
lion.ind  prevent  suppuration.  Carbolized  solutions  or  ointments  are  valuable.  Erysipelas 
iMo  be  dreaded,  because  it  will  often  vitiate  the  whole  operation.  The  flaps  if  not  well 
Dourigbed  will  slough,  and  leave  a  larger  gap  than  the  primary  one.  These  complications 
">*>«  be  avoided  by  a  proper  selection  of  time  and  method  of  operating,  and  by  judicious 
•fter-tpeatment.  Drs.  Buck  and  Prince  have  done  much  to  generalize  the  principles  of 
P'wtlc,  or  reparative  surgery. — J.  B.  R.] 
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ClIlLnLAINS. 

Chilblains  are  local  inHam  mat  ions  of  the  gkin,  and  are  to  be  met  with  in  subJL'Otj?  ot 
a  feeble  eii  eutitfion.  They  are  more  common  in  the  young,  and  in  women  than  in  men, 
and  are  jrencrally  seen  on  llie  loes,  fingers,  nose,  or  ears,  and  are  caused  by  any  sudden 
change  of  temperature  or  any  smblen  applieation  of  eobl  or,  warmth. 

They  are  Him[tle  eon^eslious  of  the  skin  attended  with  tenderness  or  itching;  vesication 
of  the  skin,  when  the  inthimmation  is  more  severe  ;  or  ^hjughin^  and  ulceration  of  the 
skin»  when  a  broken  chilblain  occurs.  The  dise^ise  may  begin  and  stop  at  the  first  or 
con«Tef!tive  stage,  or  run  through  all  the  stages — the  experience  of  each  subject  telling 
him  or  her  what  is  to  be  expected. 

Towards  evening  the  symptoms  of  irritation  are  aWays  increased,  and  any  external 
warmth,  as  of  a  fire  or  bed,  amy  f»dl  diet  or  stimulating  drink  aggravates  it ;  in  fact,  any- 
thing that  excites  the  circuhition  in  the  part,  at  any  hour  of  the  day  or  night,  is  ai>t  to 
increase  the  aymptom*. 

Tkkatment. — The  local  treatment  of  chilblains  is  no  less  important  than  the  general, 
and  more  successful ;  for  whilst  tonics,  good  diet,,  external  warmth,  and  exercise  are 
necessary  to  improve  the  general  powers  of  tlie  [latieni  and  the  circulation,  local  stimu- 
lants are  of  great  value.  When  the  ciiilblain  is  not  broken,  the  local  application  of  the 
tincture  of  iodine,  of  a  solution  of  sulphate  of  copper  {three  grains  to  the  ounce),  of  cam- 
phor liniment,  of  soap  liniment  with  opium,  or  one-fourth  part  of  the  tincture  of  canlhar- 
ides,  of  compound  tincture  of  benzoin,  or  of  simple  spirit,  imt  only  gives  comfort,  but 
hjtstens  the  cure  of  the  dis.wu^e.  The  [jarts  should  also  be  covered  with  strapping  spread 
on  leather. 

When  the  part^  are  broken,  water  dressing  with  the  use  of  thick  lint  and  oil  silk  or 
elastic  tissue,  are  the  safest  remedies,  stin^ulafinir  lotions  being  used  later  when  the  parts 
are  itidnleut  iu  healing.  Olive  oil  ^ij,  Acltl.  Carbolic,  gr.  x,  and  Ext.  Opii  5ii  •*  i>  gCKxl 
furmula. 

Warm  socks  and  loose  slioes  or  boots  are  always  indicated,  hut  anything  like  preseure 
is  most  detrimental.  Kxercise  also  should  be  taken  when  possible,  and  an  equal  tempera- 
ture ought  to  be  maintained. 

Frostbite. 

It  has  already  been  shown,  that  the  sudden  application  of  cold  to  any  exposed  fMirt  of 
iht  body  of  a  feeble  or  depressed  sidiject  is  liable  to  be  followed  hy  "^  chiihlat'n  ;*'  and, 
when  concentnited  cold  is  apjdied,  nn<ler  these  circumstances,  for  a  period  suflicient  to 
arrest  the  circulation  in  a  part,  a  '■'■frostbtte'^  is  the  result.  Sudden  and  severe  alternations 
of  heat  and  c*dd  under  exjiosure,  however,  even  in  healthy  subjects,  may  produce  this 
result,  and,  in  militjiry  life,  this  fact  is  well  known. 

The  first  ei!ect  of  cold  upon  a  part  is,  a  sense  of  numbness  and  weight  with  a  feeling  of 
tingling.  To  the  eye  the  skin  will  probably  a|fpear  redder  than  usual,  and  if  the  part  bo 
removed  from  the  influence  of  the  ctdd  at  this  time,  recovery  may  follow,  or,  in  feeble 
subjects,  a  superficial  "  chilblain.'*  If  the  cold,  however,  he  allowed  to  act  longer,  the 
parts  will  become  stitV,  and  at  last  insensible,  feeling  "  dead."  To  the  eye  they  will 
assume  a  white  and  \vaxy  aspect  and  be  senseless  to  all  impressions,  the  blood  having 
been  completely  driven  from  the  surtace.  When  the  cold  ha.s  been  suddenly  applied,  and 
ia  sutlicient  lo  kill  the  stnictiire  outriglit,  tlie  frozen  part  will  have  a  mottled  .aspect,  from 
the  retention  of  blood  within  tlie  tissues.  Many  of  these  eilecls  may  he  produced  by  the 
ether  spniy. 

The  conatiiutional  fjfer.ta  of  ctdd  are  at  first  stimulating,  and  subsequently  depressing; 
excitement  passing  into  sleepiness,  and  this  into  torpor.  If  the  latter  be  yielded  lo,  the 
sleep  will  end  in  death,  the  blood  being  sent  from  the  surface  of  the  body  to  the  brain  and 
other  viscera,  and  death  being  [iniduced  by  blood  engorgement,  as  in  apoplexy. 

1)1  the  "  sleepy  an»t  depressed  stage"  of  cold,  if  the  patient  be  brought  sudderdy  under 
the  influence  of  warmth,  and  placed  too  near  a  lire»  the  risks  of  lung  engorgement,  as  well 
as  of  rapid  gangrene  of  the  trozen  [«irls,  are  very  great,  for  by  sudden  reaction  the  arterial 
circulation  becomes  quickeaed,  and  all  the  [>iirts  are  gorged  with  blood  which  they  have 
lost  the  power  of  propelliiig  oiiwanls.  In  gangrene  from  frostbites  there  seems  reason  to 
believe  that  ulceration  of  the  duodenum  may  follow,  as  after  bums.  Mr.  Adams  has 
recorded  such  a  case  in  the  'American  Med.  Times*  for  18f>3. 

TiiKATMENT.^— Few  cases  require  more  care,  for  any  sudden  alleniation  of  temperaturo 
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may  be  most  injurious.  The  aim  of  the  surgeon  should  be  to  recall  the  affected  parts 
ifradually  to  their  normal  condition,  by  assisting  the  venous  circulation  by  gentle  friction 
in  the  course  of  the  veins  with  furs  or  flannel,  and  the  arterial  by  comparative  warmth 
applied  externally,  and  gentle  stimulants  administered  internally.  Neither  warm  water, 
nor  air,  nor  fire  should  be  allowed  to  approach  the  parts  until  the  natural  temperature  has 
been  partially  restored,  and  then  only  with  great  care.  Friction  with  snow  or  iced  water 
has  been  recommended.  On  reaction,  the  parts  may  be  raised  and  lightly  covered  with 
flannel  or  cotton-wool,  or  exposed  to  the  warm  air  of  a  chamber ;  whilst  food  and  stimu- 
lating drinks  are  carefully  administered,  warm  milk  with  a  little  brandy  being  the  best. 
Should  reaction  be  too  severe,  it  must  be  checked  by  lead  or  spirit  lotions. 

When  gangrene  follows,  and  only  small  portions  of  the  body  suffer,  such  as  the  integu- 
ment, the  parts  may  be  dressed  by  some  stimulating  application,  to  hasten  the  separation 
of  the  slough,  and  the  part  should  be  kept  warm ;  carbolic  acid  and  oil  are  probably  the 
l>est  applications ;  tonics  should  also  be  gi  ven. 

When  large  {)ortions  of  the  body  suffer,  such  as  the  whole  foot  (and  in  this  country  I 
have  seen  a  coachman,  who  had  on  new  tight  boots  on  a  bitter  winter  day,  lose  both  feet), 
SLSvputation  may  be  called  for,  the  surgeon  always  waiting  till  the  line  of  demarcation  or 
limit  to  the  sloughing  process  is  fairly  marked. 

Boils  and  Carbuncle. 

These  affections  are,  in  a  measure,  allied,  and  are  both  due  to  inflammation  of  the  skin 
sazmd  subcutaneous  tissue,  though  the  disease  probably  commences  in  the  latter.  In  both 
tl^<re  is  effusion  of  lymph  into  the  areolar  tissue  of  the  part,  and  in  both  this  generally 
&loaghs,  although  in  the  boil,  the  slough  is  local  and  confined  to  one  central  point,  while 
iwM.  carbuncle,  the  process  may  cover  an  extent  of  integument  varying  from  the  size  of  half 
■a.    <!roirn  to  that  of  a  plate. 

Boils  are  met  with  in  two  forms  :  one  as  a  subcutaneous  swelling,  attended  with  little 
LJn  until  the  skin  over  it  inflames  and  suppurates.  It  then  appears  as  a  conical-pointed 
^>wdling,  with  inflamed  indurated  areola ;  this  causes  severe  distress,  until  the  parts  give 
"^•"^ly,  when  the  feeling  of  tension  and  throbbing  is  followed  by  relief  due  to  the  termination 
*>€*  the  sloughing  process,  and  discharge  of  the  **  core."  When  the  slough  has  been  dis- 
c^Viarged,  an  irregular  orifice  in  the  skin  is  seen  covering  in  a  cavity  in  the  cellular  tissue, 
^liich  subsequently  granulates,  leaving  a  depressed  cicatrix.  The  core  or  slough  is  com- 
fx>sed  of  skin  infiltrated  with  lymph. 

The  second  form  of  boil  begins  as  an  inflamed  follicle  or  pimple,  which  occasionally 
"^comes  vesicular,  and  has  a  scarlet,  exquisitely  sensitive  areola.  It  suppurates  slowly, 
^*^<l.  as  a  rule,  terminates  with  a  less  well-marked  slough  than  the  former  kind.  Such 
"oiUare  more  usually  multiple  than  the  other,  and  are  often  caused  by  the  application  of 
isjoigt  dressings,  or  of  some  cadaveric  irritant. 

With  respect  to  the  causes  of  boils,  nothing  definite  can  be  laid  down.     That  they  are 

•■^^ays  associated  with  some  debilitating  or  allied  cause  is  belied  by  daily  experience,  for 

^key  are  certainly  often  seen  in  men  and  women  in  whom  no  such  condition  exists,  and  in 

subjects  who  often  declare  that  they  "  never  felt  better  in  their  lives."    As  a  rule,  however, 

^lii«  is  not  the  case,  because  they  more  commonly  occur  in  subjects  who  have  either  been 

^^  to  excess  or  been  subjected  to  some  sudden  change  in  the  nature  of  their  diet ;  such 

for  instance  as  in  men  who  undergo  training  for  athletic  pleasures,  or  who  are  subjected 

to  the  influence  of  fetid  animal  exhalations,  as  met  with  in  a  skin-yard,  pathological  room, 

or  dissecting  room.     They  are  seen  also  in  the  diabetic  and  cachectic  subject,  as  well  as 

in  patients  enfeebled  by  any  fever  or  other  debilitating  cause.     Garagee  tells  us  that  they 

aitcrf^en  the  result  of  eating  diseased  meat.     They  are  also  produced  by  the  local  contact 

of  certain  cadaveric  emanations  ;  the  newly  appointed  jKJSt-mortem  clerks  of  our  hospitals 

often  falling  victims,  the  poison  acting  at  first  as  a  direct  irritant  upon  the  follicles  to  which 

it  is  applied.     They  are  far  more  common  in  some  years  than  in  others.     In  persons  who 

are  predi<iposed  to  their  formation  any  local  irritation  is  apt  to  produce  them,  such  as  the 

friction  caused  by  rowing,  the  application  of  a  poultice,  water  dressing,  strapping,  or  a 

blister.     They  attack  the  integument  of  any  part  of  the  body,  the  palms  of  the  hands  and 

soles  of  the  feet  being  apparent  exceptions. 

In  the  dense  integument  of  the  nape  of  the  neck,  buttock,  and  outside  of  the  thighs, 
they  are  more  chronic  and  painful  than  in  the  skin  of  looser  texture.  They  are  trouble- 
some local  affections,  but  seldom  endanger  life.  In  rare  instances  they  are  followed  by 
septicaemia  and  death,  but  only  in  one  instance  have  I  known  this  to  occur. 
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Treatment The  geneml  treatment  must  dcjK'nii  ujicin  ihe  condition  of  the  bodjaiid 

the  iipparc^nt  iuius«  of  the  camplaint.  any  iinwholet*oniti  hahi!  bL'itig  corrected,  iiinl  iiny 
evident  want  sup[»l)ed.  Under  other  circunistanct^H  ihe  prat;tice  must  be  directed  on 
general  principh^s.  Tlie  diet  should  l>e  nutritious,  but  not  too  stimulating,  e.xerci(*e  short 
of  fatigue  sJiould  always  he  allowed,  und  fresh  air  obtained  when  posisible.  The  secretions 
should  too  be  looked  to,  and,  when  out  of  onler,  corrected,  mild  laxatives  being  often  of 
service.  When  the  »kin  iiS  seeretin;^  unheulihily,  the  Turki!*h  or  warm  bath  is  of  "Treat 
benefit ;  moreover  alkalies  or  aeide;  ought  also  to  be  "jfiveii  when  the  condition  of  the 
Btomuidi  needs  them  ;  alkalies  an<i  bitters  are  ofteti  of  great  benefit. 

Wlien  debility  exists,  quinine  is  invalunbh%  and  in  Lomlon  or  large  towns,  its  combi- 
nation with  iron  is  rer|uired.  When  dialtetes  is  present,  the  *'  feedin«:!["  treatment  ia 
probably  the  best.  Dr.  Jaekson,  of  tlie  T'nited  States,  gives  twelve  to  sixteen  gniins  of 
quinine  a  day,  increasing  the  dose  daily  initil  its  s[*eeial  effects  are  [>rodueed,  and  then 
decre4t«intj  it.  lie  conlinne*!  the  treatineiit  for  a  month.  Vea^^t  in  dose.s  of  a  lidjie.-ipoonful, 
taken  fasting  three  limcfi  a  day,  oceai«ionally  appears  to  have  a  rapidly  marked  beuelicial 
elfect,  although  in  wlial  way  it  act**  it  is  dilHeult  lo  say.      [Arsenic  is  worthy  (»f  trial.] 

The  local  Ireatment  must  be  directed  muyh  by  the  local  symfUoms,  it  being,  as  a  rule, 
a  bettiT  course  lo  let  fhe  boil  discbarge  itj^elf  or  dry  up  than  to  lance  it.  In  the  early 
singe  of  the  papidar  or  foUicubar  form  of  boil,  the  free  application  of  alcolnd,  spirit  of 
cantphor,  the  nitrate  of  silver,  li(juor  potaasa?,  or  iodine  tincture,  is  often  followed  by  its 
disappenrauee  ;  but  in  the  other  kind  all  such  aitplicalions  are  worse  than  nsele**.  [A 
gmull  blister  over  the  papule  may  cause  it  to  abort. J 

When  llje  pain  is  great  trom  tlie  tension  of  the  part,  and  the  areola  of  inflammation  is 
spreading,  relief  may  generally  be  given  by  hineing,  and  when  the  sloiigh  is  slow  in 
sef»aratiug,  the  introduction  into  the  o[ieuing  of  a  point  of  [jotassu  fusa  is  followed  by  Ihe 
rapid  cleansing  of  the  wouml  and  granulation.  Poulticies  may  be  applied  for  a  limited 
period  during  tlic  sloughing  stage,  but  not  fivr  any  lenglli  of  time,  as  they  otten  encourage 
the  appearauce  of  others  ;  water  dressing  is,  however,  geneniUy  preferable.  When  the 
local  inflummalion  is  not  great,  the  pbin  of  covering  l!ie  boil  with  a  piece  of  plaster  with 
a  hole  in  the  centre,  is  very  beneficial.  At  times,  jiaiiiting  the  areola  with  collodion  or 
colloid  sty(>tic  answers  well.  When  boils  succeed  one  another  senatimy  witliout  any 
definite  cause,  change  of  air  is  a  most  successful  remedy. 

CAttBl'.VCLE. 

Tfiis  is  a  far  more,  serious  affection  than  a  boil,  for  it  i«  almost  always  met  witlt  in  the 
feeble  and  cnelu'Clie  subject,  and  generally  in  men,  rich  or  poor,  over  forty-five.  It  is 
very  tVequcntly  associated  with  diabetes,  and  gouty  patients  are  particularly  prone  to  its 
attack. 

It  gi'ucrally  occurs  singly,  and  is  slow  in  its  progress,  the  inflammation  in  the  skin  and 
cellular  tissue  beneath  spreading  as  a  brawny  int!ammatory  effusion,  with  no  defined  border. 
The  redness  oC  skin  is  rarely  vivid,  more  freijweutly  livid  ;  at  times  the  local  pain  is  severe, 
the  constitutional  depression  very  great.  The  sloughs  sejiarate  slowly,  many  openings, 
as  of  many  boils,  allowing  them  lo  escupe,  and  the  whole  ?ikiu  at  time*  se|»arate8  as  an 
ash-colored  layer,  leaving  an  irregular  cavity  undermining  the  neighboring  tissues.  The 
favorite  seats  of  carbuncle  are  the  skin  and  subcutaneous  tissue  of  the  nape  of  the  neck, 
back,  and  buttock.  They  occur,  however,  on  the  front  of  the  body  and  the  extremities, 
and  at  times  on  ihe  lip  or  face.  The  disease  is  so  slow  in  its  progress  as  at  times  to 
occupy  many  weeks,  one  part  going  through  its  course  wliih^  the  disease  spreads  in 
another.  It  may  destroy  life  by  exhaustion  or  by  jiyaunia ;  the  worst  form  of  pyiiimia 
arises  from  it;  indeed,  M.  Labat  (*  Mcd.-Cliir.  Soc.  Bordeaux,'  IHTtH)  believes  pyaemia  to 
be  the  most  common  cause  of  death  in  carbimclc.  Rare  cases  have  Ijcen  n^corded  in  which 
peritonitis  was  caused  by  the  extension  of  the  dise^ise  from  the  abdominal  walls  into  the 
pe  ri  ton  eal  ca  v  i  ty . 

When  the  treatment  by  incision  is  a4lopted,  life  is  too  often  shortened  by  loss  of  blood. 
As  a  geui'tal  rule,  however,  carbuncle  is  not  a  fatal  disease.  Its  danger  depends  much 
upon  its  extent,  and  more  upon  the  complications  with  which  it  is  associated. 

TuKATMENT — In  former  days  the  one  form  of  local  Ireatment  that  every  surgeon 
followed  was  that  of  the  crucial  incision  4-,  the  knife  being  passed  freely  ihrouirh  the 
tissues  lo  the  base  of  the  infianimatory  effusion  ;  the  object  of  this  was  to  give  room  for  the 
slough  to  separate  and  come  away.  In  modern  times  the  value  of  this  practice  has  been 
much  (juestioned,  for  it  was  too  often  tbund  lo  be  followed  by  loss  of  blood,  where  blood 
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was  much  needed ;  nor  has  it  been  thought  that  the  incision  did  much  to  hasten  the  pro- 
gress of  the  case  or  separation  of  the  slough.  It  is  still,  however,  a  popular  form  of 
practice.  I  was  taught  it,  but  after  observing  its  effects  have  long  given  it  up,  believing 
that  it  did  little  or  no  good,  and  was  often  followed  by  a  harmful  hemorrhage.  [The 
relief  from  pain  afforded  by  it  in  cases  of  great  tension  can  hardly  be  overestimated.] 

The  treatment  I  prefer,  and  have  adopted  for  many  years,  has  been  that  by  caustic, 

and  the   more  I  see  of  it  the  better  I  like  it.     It  has  been  strongly  advocated  in  this 

country  by  Pritchard,  and  in  America  by  Dr.  Physick.^    It  is  applicable  in  the  stage  of  the 

disease  when  the  cellular  tissue  is  brawny,  and  the  early  inflammation  of  the  skin  has 

subsided ;  it  may  be  used  before  any  openings  in  the  skin  are  found,  either  as  Pritchard 

advises,  by  rubbing  the  caustic  potash  freely  in  the  centre  of  the  carbuncle  until  an  eschar 

is  fully  formed,  or,  which  is  preferable,  by  puncturing  with  a  scalpel,  and  inserting  the 

stick  or  a  small  piece  the  size  of  a  pea  well  into  the  diseased  tissues.    When  the  carbuncle 

is  large,  many  punctures  may  be  made,  one  to  every  area  of  surface  of  the  dimensions  of 

bidf  a  crown.     Where  openings  exist,  the  surgeon  has  only  to  insert  the  caustic  and  allow 

it  to  melt,  either  in  the  stick,  or,  what  is  better,  in  pea-like  masses,  by  means  of  dressing 

forceps,  passing  them  well  down  into  the  subcutaneous  tissue.    By  this  practice  the  slough 

ia  certainly  cast  off  more  readily  than  when  incisions  are  made  or  the  case  left  to  nature. 

jVo  bleeding  takes  place,  and  very  little  pain  is  given  excepting  at  the  time.     With  this 

ftT^nttment  large  carbuncles  become  soon  healthy  granulating  wounds.     The  only  care 

■■'e^aired  is,  to  prevent  the  caustic  running  over  the  sound  skin.     During  this  treatment  a 

poultice  may  be  applied,  or  some  lotion,  such  as  Condy's  fluid,  carbolic  acid,  or  alcoholic 

lotion;  a  solution  of  opium  applied  to  the  part  often  gives  relief  to  pain.     Tonics,  good 

1  i  '^ing,  and  fresh  air,  are  also  essential.    The  French  surgeons  prefer  the  use  of  the  Vienna 

p49ute.    By  these  means,  unless  the  carbuncle  is  associated  with  some  serious  malady,  such 

^us  diabetes  or  pyemia,  a  good  result  may  be  looked  for. 

The  plan  of  making  a  subcutaneous  incision  has  been  ably  advocated  by  Mr.  French 
^Ksd  M.  Gu^rin,  and  that  of  compression  by  Messrs.  O'Ferrall  and  M.  H.  Colles,  of  Dublin 
C  *  Dub.  Quart.  Journ.,*  1864).  The  former  plan  I  have  tried,  but  have  failed  to  find  its 
^clvantage.  The  latter  I  have  not  employed,  having  been  already  well  satisfied  with  the 
^=««.tistic  treatment.  [It  has  been  suggested  to  inject  carbolic  acid  into  the  diseased  tissue.] 
M.  Gosselin  strongly  advocates  the  plan  of  making  deep  punctures  into  the  carbuncle  and 
^'vscuating  them  by  means  of  compression. 

The  best  thing,  writes  Paget  (*  Lancet,'  1869),  you  can  do,  if  the  carbuncle  is  small,  is 

t.o  cover  it  with  emplastrum  plumbi  spread  on  leather,  with  a  hole  in  the  middle  througii 

"^"hich  the  pus  can  exude  and  the  slough  can  come  away.     When  the  carbuncle  is  large 

^«  advises  the  common  resin  cerate,  and  over  it  a  linseed -and-bread  poultice ;  perfect 

^^eanliness  is  to  be  observed  during  the  sloughing  process. 

Facial  Carbuncle. 

This  has  been  often  miscalled  "  malignant  pustule."  It  was  probably  first  described 
%  a  clever  young  surgeon,  Harvey  Ludlow  (<  Med.  Times  and  Gaz.,'  Sept.  1852).  It  is 
g'-iMfrally  found  on  the  lip,  the  upper  one  being  the  more  commonly  involved,  as  an  a3de- 
BJatous  inflammatory  swelling  of  the  part,  involving  the  nose  and  cheek,  often  preceded 
^J  wme  pustule  or  vesicle,  and  generally  accompanied  by  them.  It  is  almost  always 
•wociated  with  severe  pain.  It  ends,  as  do  most  cases  of  carbuncle,  with  sloughing,  and 
>t  times  the  whole  substance  of  the  lip  or  cheek  gives  way.  It  is  associated,  like  carbun- 
^1  with  great  constitutional  depression,  and  its  special  danger  is  thrombosis  and  phlebitis 
of  the  cerebral  sinuses ;  the  inflammation  of  the  veins  extends  from  the  affected  parts 
through  the  ophthalmic  veins  to  the  cavernous  sinus.  I  have  seen  six  cases  of  this  affec- 
tion, four  of  the  upper  and  two  of  the  lower  lip,  and  all  recovered.  In  only  one  did  the 
dijease  extend  beyond  the  lip,  while  in  all,  the  disease,  as  far  as  local  treatment  was  con- 
cerned, was  left  to  natural  processes,  cleanliness  and  fomentations  being  alone  employed. 

Tonics  and  good  diet  were  given,  and  quinine  with  iron,  in  full  doses,  appeared  the  best. 

Paget  advises  quinine  in  sufficient  doses  to  produce  symptoms  of  cinclionism. 
M.  Reverdin,  interne  des  hopitaux,  gives  a  very  elaborate  essay  on  this  subject  in  the 

*  Archives  G^n^rales  de  MIdecine,*  1870.     At  p.  162  of  the  August  number  he  thus  sums 

op  his  conclusions  : — 

[»  Dr.  Phjsick  proposed  the  use  of  a  blister  applied  over  the  whole  inflamed  surface.    See  *Ash- 
hant's  Snrgery.'J 
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PERFORATING    L'LCER    OF    THE    FOOT. 


1.  Anthrax  and  furuncle  of  the  face  present  a  special  gravity, 

2.  This  gravity  ii*  ilu»?  to  llie  r<!a<ly  comjiiiration  with  phlebitis. 

3.  The  facial  phlohitis  is  nltt'n«Ic<l  with  (leath,  either  by  extension  to  the  sinuses  of  the 
dura  mattr,  or  by  beeomin^  tlie  source*  of  purulent  infection. 

4.  t)f  anthrax  of  the  face,  that  of  the  lips  is  more  frequently  complicated  with  pltlebitts 
than  the  others.     Thi**  may  be  exulatned  by  the  peculiar  texture  of  the  lips. 

;j.   Anthrax  of  the  lips  lias  notliin";  in  common  with  malignant  pustule. 

G.  The  involving  of  the  orbit  iu  tlic  phlebitis,  as  deeionsl rated  by  exophthalmia,  shows 
almost  for  certain  the  implication  of  llic  sinus. 

7-  Incision,  speedily  and  extensively  performed,  seems  to  be  the  best  means  of  pre- 
venting and  sometimes  ol'  arresting  the  phlebitlc  complications. 


Malignant  Pustulk  or  Charbon. 

This  i»  a  disease  of  which  I  have  had  but  slight  personal  experience.  M.  Bourgeois, 
in  a  work  entitled  •  La  Pustule  nialigne  et  (P^derne  mafia*  (Paris,  18GI),  has  given  a  full 
desiu-iption  of  it.  He  tells  us  it  is  derived  frotn  an  animal  poison^  and  that  it  is  commu- 
niesiteil  to  man  by  direct  contact  with  the  body  of  a  diseased  animal,  or  with  any  material 
that  hns  been  in  contact  with  the  disease.  It  is  found  chi«'tly  on  the  exposed  j>arts  of 
iDun,  such  as  the  Itamls  and  face,  an.d  begins  as  a  small,  rcil,  inflamed,  and  itching  spot, 
which  in  twelve  or  tifteen  hours  vesiculates,  the  skin  beneath  llie  vesicle  appearing  as  a 
dry  brown  or  blnck  slough.  In  the  course  of  the  second  <h»y,  another  crop  of  vesicles 
appears  around  the  original  seat  of  the  disease,  winch  run  the  same  course.  About  this 
time  the  seat  of  the  original  disease  becomes  more  swollen,  appearing  as  a  delined  lump 
('■''  bouton"),  the  parLs  around  being  cptiematous,  and  the  whole  subsec^uently  sloughing. 
In  tliis  stage  of  the  disease  there  is  tittle  pain,  tlje  slough  is  always  dri/,  and  there  ii  no 
pus:  the  filoughing  spreads  from  the  skin  down  to  the  subcutaneous  tissue,  instead  of,  aS  ' 
in  carbuncle,  from  the  latter  to  the  former. 

Malignant  pustule  is  also  rapid  in  its  progress,  four  to  nine  days  seeing  its  end.  It  is 
usually  ushered  in  with  rigors  and  symptoms  of  depression,  followed  by  vomiting  and 
yrertf  depression ;  often  cold  sweats  and  delirium  occur,  ami  the  patient  dies  from  the 
depressing  inHuence  of  the  animal  poison  before  its  local  clfects  have  had  titne  fo  work. 
In  young  subjects,  the  pro^sjiects  t>\'  recovery  are  greater  than  in  the  old,  and,  when  the 
hands  are  involved,  the  chance  is  better  than  when  tlie  liead  is  atVecled. 

Tri-^vtment. — The  disease  being  in  its  nature  local,  local  treatment  is  to  be  preferred, 
and  Ihiurgeois  tells  us  that  the  free  appliciitioa  of  some  caustic,  such  as  tlie  pot:issa  fusa, 
6o  as  to  destroy  fully  the  primary  vesicles  in  their  early  stage,  is  the  best  treatment ;  and, 
in  more  ailviinced  cases,  the  excision  of  the  slough  and  the  free  use  of  the  same  caustic  is  to 
be  recommended.  Tonics.  dillMsihle  stimuhmts,  and  such  means  as  are  usually  employed 
to  guard  jvgaiust  the  tendency  to  death,  are  of  great  value. 

Perforating  Ulcer  of  the  Fixit. 

This  atFection  w*as  bo  called  by  Ve^ign^,  of  Abljevillc,  in  18/iO.  It  is  ati  aftection  which 
31  r.  Ilaiiieock  has  brought  (>rominently  before  us  in  an  able  [Miper  jiublished  in  the  *  Brit. 
Med,  Juurn.,'  June  2<Wh,  iJSOi),  although  Clo(juet,  Buyer,  and  Nelaton,  of  Paris,  have 
also  described  it.  Nelatou  says  it  ''commences  with  phlyctaMue  in  the  pad  of  the  fooUi 
The  epidermis  i.s  raised  by  a  small  rpiantily  of  purulent  serum,  Otiicrs  describe  it  as 
commencing  like  a  Hat  corn,  which  ulceniles.  When  this  is  opennd,  the  sultjacent  derma 
a[»peftrs  of  a  rose  color,  and  when  tomched  is  highly  sensitive.  This  stale  may  continue 
for  somtf  time,  when  the  derma  in  its  turn  gradually  ulcerates,  and  a  small  fistulous  open- 
ing is  established  in  the  subcutaneous  cellular  tissue,  which  will  not  heal,  but  continues 
to  discliarge  serum  slightly  tinged  with  pus.  If  after  live  or  six  weeks  the  sinus  is 
examined  by  a  probe,  the  subjacent  bone  is  felt  rough  and  tiecrosed,  and  a  sequestruDi 
subse<iuently  forms.*' 

The  disease  is  probably  hereditary,  and  is  most  obstinate  in  its  character,  generalljTJ 
spreading  over  years.  It  is,  however,  cbielly  local,  and  coniined  to  the  anterior  portion  j 
of  the  loot.  Medicine  has  little  |>ower  over  it,  although  Fowler's  solution  has  been  muebj 
vaunie<l  tor  its  cure,  still  with  insuHicient  evidence,  and,  as  far  as  facts  can  guide  us,  ttj 
apjH-ars  Hancock's  cotichision  is  the  only  right,  one,  and  thrtt  is,  that  in  the  tirst  instance,] 
when  dead  bone  exists,  it  should  be  removed.  "  Hut  if,  notwithstanding,  the  disease 
returns,  there  can  no  longer  he  a  question  that  when  once  perforating  ulcer  of  the  sole  of 
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the  foot  16  established  and  recognized,  it  is  better  at  once  to  remove  the  whole  of  the 
metatarsal  bones,  either  by  Chopart's,  Syme's,  or  Pirogoff's  amputation." 

These  cases  are  not  to  be  confused  with  tlie  suppurating  bursa;  or  bunions  found  in  feet 
deformed  from  short  or  tight  boots. 

Oriental  Sore. 

The  Oriental  sore,  which  includes  the  Delhi  boil,  Moultan  sore,  Aleppo  boil  or  Biskra 
boQton,  seems  to  be  due  to  the  use  of  brackish,  hard  well-water  (the  Delhi  well-water 
containing  45  to  50  grains  of  carbonate  of  lime  per  gallon)  ;  rather  than  to  the  presence 
oT  an  animal  parasite,  as  suggested  by  Messrs.  Alcock  and  Fleming,  of  the  Indian  Army 
(*  Med.  Rep.,'  1868).  It  shows  itself,  says  Sir  J.  Fayrer  ('  Practit.,'  October,  1875),  as 
mn  "intractable,  indurated,  indolent  sore,  papular  in  the  early,  encrusted  or  fungating  in 
the  advanced  stages ;  spreading  by  ulceration  of  skin,  single  or  multiple,  often  occupying 
extensive  surfaces  of  the  exposed  parts  of  the  body,"  and  its  secretion  contains  minute 
cell-growths,  by  which  the  disease  is  propagated.  It  may  attack  dogs  and  horses.  Messrs. 
X^«wi8  and  Canningham  {*  Appendix  to  12th  Report  of  Sanitary  Commissioners  with 
GrCTemment  of  India')  assert,  however,  that  the  disease  is  of  the  nature  of  a  lupus,  and 
should  be  treated  as  such.  Indeed,  they  describe  it  as  *'  lupus  endemicus,"  *  Lancet,' 
J^pril?,  1877.  It  is  to  be  treated  by  personal  cleanliness,  the  avoidance  of  the  use  of 
hord  water,  the  early  destruction  of  the  sore  by  the  cautery  or  caustic,  and  the  application 
of  metallic  astringents.  Tonic  treatment,  a  good  diet,  and  if  possible  change  of  locality 
&nd  climate  should  be  secured. 

Mycetoma  or  the  Fungus  Disease  op  India. 

This  disease  has  been  described  by  Dr.  Carter,  of  Bombay,  in  the  '  Trans,  of  the  Med. 
and  Phys.  Soc.,'  Bombay,  1861,  and  in  a  memoir  published  by  Churchill,  1874,  and  is 
supposed  by  him  to  be  due  to  the  presence  of  a  fungus.  Other  authors  have  thrown  doubt 
upoD  this  point,  and  amongst  them  F.  B.  Lewis  and  D.  Cunningham,  of  Calcutta,  who 
conclude  that  it  is  reasonable  to  infer  that  localized  spots  in  the  tissue  undergo  degenera- 
tive changes  into  a  substance  peculiarly  adapted  to  the  development  of  filamentous  growths, 
the  origin  of  which  in  situations  where  no  spore  could  penetrate  must  remain  matter  of 
perplexity  (M.  J.  Berkeley,  *  Nature,'  November  9,  1876),  although  the  disease  is  well 
'WognizeJ.  Berkeley  observes,  however,  that  the  bodies  found  in  the  disease  *'  so  nearly 
•imolate  fungous  growths,  that  it  is  difficult  to  get  rid  of  the  notion  that  they  are  really 
Teg»?table  growths."  ('  Intellect.  Observ.,'  18G3.)  The  disease  is  more  frequent  in  men 
'han  In  women,  and  affects  all  classes,  rich  as  well  as  poor,  but  it  has  never  attacked  a 
Ewopean. 

Tlie  disease  is  chronic,  and  affects  most  commonly  the  foot,  sometimes  the  hand,  and 
"WJt  rarely  other  parts  of  the  body.  It  is  very  slow  in  its  progress,  and  has  no  tendency 
•oget  well  if  left  alone.  Usually  it  begins  on  the  plantar  surface  of  the  foot  or  the  palmar 
w  the  hand,  as  an  induration  in  or  under  the  skin  ;  this  subsequently  softens  down,  a  bleb 
then  forms  over  the  spot,  and  bursts,  leaving  a  sinuous  opening,  from  which  exudes  a  thin 
sanious,  sero-purulent  discharge.  As  the  disease  progresses,  other  indurations,  followed 
^}  sinuses,  form,  till  the  foot  or  hand  becomes  one  indurated  diseased  mass,  riddled  with 
oole?  the  orifices  of  sinuses  which  may  or  may  not  lead  to  bone  ;  and  in  extreme  cases  the 
'woes  are  tunnelled.  These  sinuses  discharge  freely  a  putrid  sero-purulent  fluid,  containing 
*'fnngu«  particles."  The  fungi  are  of  two  kinds,  each,  according  to  Dr.  Carter,  marking 
I  variety  of  the  disease.  One,  the  dark  or  dark  brown,  is  globular  or  ovoid  in  form,  hard 
wd  friable  in  consistence,  and  of  the  size  varying  from  a  pin's  head  to  that  of  a  bullet. 
Tbe  other  is  pale  or  yellowish  in  color,  soft  and  cheesy  in  consistence,  and  of  the  size  of  a 
minute  speck  or  pea.  Dr.  Carter  and  others  believe  that  excision  or  amputation  of  the 
'ff'^ted  part  is  the  only  sound  practice  to  be  adopted. 

"Warts. 

These  are  growths  of  the  papillae  of  the  skin,  the  papillae  being  usually  elongated  and 
^f  epithelial  covering  thickened.  They  are  common  on  the  hands  and  other  parts  of 
the  body  of  the  young,  and  more  rare  in  the  adult.  When  on  exposed  parts  of  the  body, 
^  issame  a  homy  hardness ;  but  when  surrounded  with  moisture  or  the  secretion  of  the 
'^1  they  are  soft  and  more  sensitive. 
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*MOLBS — COKNS. 


The  flat  wart  is  called  rerruea  simplex^  the  pedunculated  vemtca  dtgitnta:  and  tlteee^ 
are  said  to  be  more  common  in  the  savli).     I  have  se«m  them  on   the  neck,  orificu'  of  the 
nose,  mouth,  eyes,  ear;s,  und  anus^  sdso  on  the  prepuco  and  hibia.     I  have  seen  them  also 
on  tlie  tongue.     They  occur  al    times  beneath  the  nails  and  are  very  painful — sttbunffual. 
The  wor:*l  erops  of  wart^  I  ever  saw  wjw  iirotind  the  anus  of  a  boy. 

The  flat  warts  oecasionally  come  and  go  in  a  way  which  cannot  be  accounted  for;  as  a 
rule,  they  are,  liowever,  |iersistent.  They  rarely  hist  into  admit  life,  but  when  they  do 
they  seldom  grow  or  give  trouble.  In  exceptional  cases,  under  some  local  irritation,  they 
mi\y  increase  and  assume  more  the  character  of  an  epithelial  ejincer.  Wlien  on  the  face 
ibii*  change  is  peculiarly  liable  to  occur.  Not  lonj::  ago  I  destmye<l  an  epithelial  ciincer 
by  the  ala  of  the  nose,  the  size  of  a  florin,  that  bad  suddenly  appeared  in  a  wart  which 
had  existed  for  sixty  years,  nearly  all  the  patient'*  life,  ami  I  have  remove<!  from  the  lip 
of  a  man  a  cancer  that  had  grown  from  a  wart  which  had  existed  as  long  as  he  could 
remember. 

Venereal  warts  are  very  alHindant,  whether  they  grow  from  the  glans  penis  or 
pre|«uoe  of  the  male  or  labia  of  the  female.  They  are  [)ediincuhried,  moist,  and  highly 
vascular,  and  are  clearly  contagious.  Warts,  however,  may  occur  at  times  in  these  ]>arl« 
without  any  venereal  contact. 

Treatment Some  poweri'id  alkali,  such  as  ammonia,  to  dissolve  the  cuticle,  and  the 

subsequent  application  of  the  glacial  acetic  acid,  nitric  acid,  or  acid  nitrate  of  mercury, 
to  destroy  the  [japiihe,  is  the  best  plan  to  get  rid  of  the  harder  or  flat  warts.  Lunar  caustic 
is  an  unsatislaclory  and  teditma  remedy.  Pedunculated  f/ry  warts  should  be  cut  otf  with 
the  knife  or  scissors,  and  the  moist  may  be  treateil  in  the  sime  way  when  not  too  exten- 
sive. When,  however,  they  are  extensive,  they  may  be  made  to  dry  op  by  the  applica- 
tion of  &ome  powder,  such  as  tlie  oxide  of  zinc^  or  even  starch.  Powdered  fi-esh  savine  is 
a  good  application,  Mr.  T.  Smith  reconimemliiig  it  to  be  mixed  with  the  powdereil  diaee- 
tate  of  co|iper.  The  percbloride  of  iron  in  tincture  is  also  serviceable.  Venereal  warts 
and  others,  when  extensive,  may  be  readily  des^troyed  by  means  of  the  gjilvanic  cautery, 
the  patient  being  under  chloroform.  At  times  excision  is  the  best  pnictice.  In  the  larg'^^ 
maissc!*  lliat  are  found  on  the  gi^nital  organs  of  women,  of  venereal  origin,  nothing  but  the 
removal  of  the  whole  with  ihe  labium  can  be  enterlauied  ;  wlien  the  ecraseur  of  tlje  gjil- 
vanie  cautery  cannot  be  obtained,  the  ordinary  wire  instrument  may  be  used.  The 
hemorrhage  from  these  venereal  warts  is  generally  severe;  and  the  surgeon  should  never 
attempt  to  remove  them  by  excision,  when  they  are  extensive,  without  having  at  hand 
some  good  styptic,  such  as  the  solution  of  the  perchloride  of  iron,  matico,  alum,  dry  mid 
in  solution,  or  the  cautery  in  one  of  its  forms. 

Moles. 

Using  the  word  in  the  broad  sense  to  include  small  spot*  of  discolored  skin,  and  cuta- 
neous connective  tissue  tumors  witli  pigment,  with  ur  without  unnatural  growth  of  hair 
or  skin  glands,  tln^y  are  very  romniou;  tew  people  being  witliout  one  or  more  upon  the 
surface  of  tin*  budy,  wliilu;  many  have  them  in  numbers.  1  have  seen  a  woman  studdeJ 
all  over  with  hairy  mole;?,  the  hairs  having  been  in  some  half  an  inch  long  and  bristly. 
Moles  are  genenilly  congenital,  but  at  times  put  in  an  appearance  hiter  in  life;  they  are 
rarely  of  any  great  importance  beyond  the  distlgurenienl  they  produce  ;  oeciisionally, 
however,  they  degenerate  or  become  the  scat  of  a  cjincerous  disease,  the  mehuiolic 
cancer  having  fret^uently  its  origin  in  such  congenital  spots.  This  clinical  fact,  which  is 
now  fairly  recognized,  is  important,  and  renders  it  expedient  for  the  surgeon  to  excis-e 
anv  mole  that  has  a  tendency  to  grow  or  to  become  ijuhmited  in  middle  life;  for  the 
mehinotic  is,  as  a  ruin,  a  soft  e^Micer,  and,  when  it  has  once  apjueared,  is  prone  to  sprejid 
and  multiply  rapidly.  Many  of  the  most  virulent  forms  of  multiple  cjiacer  the  surgeon 
sees  have  their  origin  in  moles. 


Corns. 

These  are  thickened  cuticle,  the  result  of  occanonal  pressure^  whether  on  the  toes  or 
feet,  from  tight  or  hard  bmits;  or  on  the  hands,  from  the  mechanical  irritation  of  to«>l9,J 
&C.  It  shouhl  be  remembered  that  they  are  (he  result  of  occasioned,  and  not  constant 
pressure,  the  latter  causing  atrophy  and  absorptian.  Not  only,  wrote  Hunter,  **  the  cuticle 
thickens,  but  the  parts  underneath,  and  a  succulua  (bursa)  is  often  formed  at  the  root  of 
the  great  toe,  between  the  cutis  and  ligaments  of  the  joint,  to  gtiard  the  ligaments  below/ 
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This  bursa  forms  nnclep  all  corns  when  the  pressure  is  not  removed,  in  all  old  and 

V    -  .1  easr«.     A  corn,  when  newly  fornn-d,  can,  by  macerfition,  be  elevated  from  ita 

.!«  thickened  cuticle  only,  ihe  cutis  being  unart'ected  ;  but  in  old  corns  the  cutis 

to  atrophy,  and  the  pu|jilhe  to  disappear.     8uch  corns,  writtjs  Mr.  T.  Smith 

■.*8  Sys,/  vol.  v),  "may  be  toutid  based  u|K>n  the  tibrims  tissue  of  the  shealhs  of 

iLc   txU'nM>r  tendons  of  the   toes,  all   intermediate   structures   having  been  absorbed. *' 

When  a  bur«a  ha«  formed,  it  may  intlume  or  swjijnirate,  and  give  rise  to  troublesome  con- 

dittODd,  »uch  Its  will  be  described  under  '*  bunion." 

A  eom  is  called  •*  solV  when  it  forms  between  the  toes.  It  is  far  more  painful  and 
NB»itive  than  the  ''hard;"  it  grows  also  more  rapidly,  probably  owing  to  its  greater 
BOiAture. 

Trkatmest Remove  liie  cause  and  the  disease  will  difiappear.     This  is  the  doctrine 

vbirh  applies  to  corns  of  all  forms,  when  acted  upon  early.  Iktots  which  are  too  loose  are 
a0  injtrrious  as  those  which  are  too  tight ;  where  one  presses  the  other  rubs,  the  result 
being  ihc  same.  A  well-fittinj^  boot,  with  a  straight  inner  border  and  broad  top,  is  the 
best.  [The  width  of  the  sole  should  always  receive  attention.  It  is  too  often  tlie  custom 
of  tboeniAkers  lo  measure  the  circumference  of  the  foot  over  the  top,  and  to  pay  no  atteii- 
clctn  to  ihfi  breaiith  of  the  sole.]  To  rentove  the  cuticle  nothing  equals  warm  water;  and 
ieIW  Making  the  part  in  it  for  some  time,  or  keeping  the  corn  covered  for  a  nij^ht  or  more 
«rith  water  dreg*ing  and  oiled  silk,  the  whole  may  be  carefully  peeled  off  by  means  of  a 
nifr.  After  the  removal  of  the  corn,  the  skin  should  be  protected  by  a  piece  of  soap- 
ier spread  on  leather.  The  application  of  uitrate  of  silver  ha*  been  reconimende<l.  I 
known  it  produce  great  pain,  and,  whtfu  np[died  to  an  inflamed  corn,  much  harm  ; 
'1,  in  one  case  sloughing  of  yiart  of  the  integuments  covering  the  little,  toe  ;  in  old 
n(>l»j  it  is  <lang»'rous.  The  ap}di<'ation  of  the  glacial  acetie  acid  is  to  be  preferred, 
hPM  suppuration  takes  place  beneath  a  corn  it  should  be  relieved  by  a  puncture  as  soon 
ftosiihle.  and  water^dres^^ting  applied.  liursal  swellings  are  lo  be  treated  as  bunions. 
It  corns  are  best  treated  by  lakitjg  away  pressure  by  means  of  tlio  introduction  between 
tors  od*  cotton-wool,  or  undressed  wool,  and  the  use  of  some  dry  powder,  such  as  the 
ideof  line  ;  the  corn  soon  becoming  a  dry  one,  and  easily  ei'adicnted.  A<'etlc  or  ear- 
bcrfic  acid  is  a  good  application  in  obstinate  cases. 


Fio.  55. 
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Bunions. 

Whim  (rom  excessive  or  long-continued  pressure  a  bursa  forms  over  one  of  the  tarsal 
'^metatarsal  articulalions,  a  "biuiion"  is  said  lo  be  present,  and  the  most  common  seat 
for  this  aflect ion  h  the  nietutariH;d  joint  of  the  grejit  or  little  toe.  This  fact  is  to  be 
'^piwDed  by  the  fvil  tendency  which  boots,  as  generally  made,  have  lo  tlraw  the  toes 
•"jjethpr  towards  the  central  line  of  the  foot.  The  central  axis  of  the  undefonned  gi*eat 
^  lifiiig  thus  made  to  deviate  from  the  normal 
line,  t»hich  runs  parallel  with  the  njelatarsal  bone  Fig.  5-4. 

Ilirwgh  thr  centre  of  the  heel,  to  an  abnormal 
"»''.  in  which  the  great  toe  itselt',  looking  out- 
'^^Ij,  fomts  with  the  meiaiarsal  bone  at  the 
joint,  an  angb;  jioiriling  inwards,  and  the  axis  of 
I'lp  tfte  fu]U  far  within  the  normal  one  of  the  foot 

A*Lon  Key,  however,  attributes  this  deformity 
Ut  excessive  weight  received  on  a  weak 
ui  and  metatarsus  from  over-standing  :  the 
irealtor  being  gradually  forced  outwanls  by  the 
oWi.jur  br.iiing  of  the  foot  on  its  inner  plantar  Duuiou. 

ni  ii  the  arch  of  the  foot  luis  given  and 

thv  ..- ,:ome  Hat.      [This  seems  subst.an(iated 

br  tbo  fact  ihal  the  worst  deformities  of  this  kind  are  seen  in  the  lower  classes,  who  do 
dieted  lo  wearing  tight  shoes  as  much  as  the  more  educated  clas-^es.]     Too 
mly  favor  this  change,  the  foot  Uy  such  being  com[>ressed  longitudinally, 
of  the  tarsus  increased  ;  the  toes  even  being  drawn  up  to  form  angles  with 
tba  meUitantal  bones — -the  great  toe  suffering  the  most.     When  bursa-  form  over  the  pro- 
L  Jeeitng  bones,  it  is  to  save  the  joints  from  injury,  and  at  times  these  form  over  the  dorsum 
ITnder  extreme  conditions  the   bursa  may  inflame  and  RU[»purate,  giving  rise  to 
!  and  troublesome  sores.     In  still  more  extreme  or  neglected  crises   the  joint  of 


Tofr-O»p  for  tU«  cnr* 
of  banlon. 
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the  great  loe  may  be  involved,  ending  in  its  degtruclion  with  or  without  exfoliation  of 
bone. 

Treatment — When  the  nature  of  a  bunion  is  understood,  the  principles  of  its  treat- 
nient  bevonu'  elcar.     Preventive   Irealmt-nt   is    llie  best,  and  consists  in  maintaining  the 
natural  condition  of  the   foot  ;  in   Y«'ung  ehildren,  and  in  girls   especially,  by  guanltng 
fipainst  the  flattening  of  the  fool   from  over-sfanding  or  walking  during  the   period   ot" 
growth,  and  ngainst  altering  the  axis  of  the  great  toe  by  keeping  the  inner   line  of  tbe 
boot  straight;  and  in  no  way  by  too  short  bfK)ts  eraniping  the  loot  longituilinally. 

When  a  bunion  exists  the  only  eonsistent  treatment  is  that  which  tends  to  restore  tlie 
niisjdticcd  toes  to  their  natural  position;  when  the  great  toe  is  involved,  either  by  Key'* 
plan  of  baving  a  separate  compartintiit  made  in  the  bootj  so  cnnstructed  bs  to  keep  it  ir»  ft 
straight  line  with  the  foot,  or  by  the  simple  upparatus  given  in  Sayre's.  work  on  orthopa?«^ic 
surgery  (Fig.  5;')),  whieh  consi:*(!5  of  buckskin  or  linen  eaps  to  tlie  toe  a,  a  fow  inches  of 
elastic  webbing  b,  a  piece  of  adhesive  plaster  to  go  round  tin-  foot  r,  and  two  circular 
pieces  of  the  same  rf  to  retain  all  in  [josiition.  Even  in  si'vere  eai<i>  this  pnictiee  m:iy  Iw 
successful,  and  in  the  old  Jirul  eontirmed  eases  the  same  is  to  be  adoptt^d;  palliative  iresiit- 
ment,  however,  is  at  times  i»raeticable,  [liiggs'  appuratus,  or  the  dressing,  consisting^  of 
a  cup-shnped  ring  of  leather  and  adhesive  [duster,  may  be  used.j 


[Fio-  56. 
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DHWtAg  of  adhMlYfl  plMt*r,  with  »  leather  or  felt  rluff.] 


The  common  plnn,  wrote  Key  in  183f>  ('Guy's  IIosp.  Rep.'),  "resorted  to  for  the  relief 
of  bunion  palliates  the  evil,  in  some  degree,  by  removing  the  pain,  and  taking  off  ibe 
presfiure  ;  but  it  does  not  go  lo  llie  root  of  the  evil.  The  ]dn8ter8  on  thick  soft  leather  are 
agi'eeable  to  a  painful  bunion  by  keejnng  the  skin  in  a  pliant  state,  and  by  protecting  the 
part  from  pref^iiure  ;"  but  they  do  not  cure  the  disease. 

Under  all  circumstances,  pressure  is  to  lie  removed;  nothing  like  a  tight  boot  ought  10 
be  tlauight  of,  a  wide  and  easy  one  being  worn.  To  the  inflame*!  bunion  water-dressing 
is  tile  best  application.  Should  suppuration  take  place,  an  early  incision  into  the  bun^ 
should  he  made.  In  old  people,  however,  sonw  ciiution  is  called  tor  in  carrying  out  this 
praclice,  because  in  ?uch,  where  from  diseased  arteries  or  other  causes  the  circuhition  i« 
ieeble,  gangrene  of  the  part  or  a  trowhlef^ome  supjairation  may  arifie.  When  suppurating 
sores  exist,  they  may  in  the  aged  require  stimulating  uiijdicjitions  ;  in  the  middle-jiged, 
tlte  bursa  may  be  laid  open  and  allowed  to  gmnul;il«.%  or  he  excised.  In  the  early  st.agc 
of  a  bunion  the  meehanj('!il  menns  suggested  may  be  aided  by  the  local  application  of  a 
small  hlist*T,  ami  Mr.  Thomas  Smilh  sjieaks  highly  of  the  local  use  of  the  biniodide  of 
mercury,  ten  grains  to  an  ounce.     ('Holmes's  Syst.,*  vol.  v,  ed.  2d.) 

In  the  last  stage,  wlien  the  joint  is  destroyed,  the  case  may  have  to  be  treated  by  in- 
cision of  the  parts,  excision,  or  even  nrapuiation.  [Excision  of  the  joint  may  at  times  be 
adopted  when  there  is  great  deformity  without  caries.] 

lN-r,u()WN  Toe-nail. 

This  is  a  troublesome  and  painful  affection,  and  is  more  commonly  met  with  on  tb^J 
outer  Bide  of  the  great  toe-nail  than  on  the  inner,  though  it  may  occur  in  both  plucea.1 
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by  exierntti  pressure  upon  the  soft  parts,  the  movable  soft  parta  being 
immovable  nail.     A»  often  as  not*  it  is  due  to  the  collection  of  cuticle 
beneath  the  edge  of  the  nail,  tliiA  cuticle  netiiijf  as  ti  fomgn  body  and  by  its  pressure 
ewi-i         '     irition.     Ulceration  having  once  been  set  uj),  the  henlinj;  process  is  prevented 
by  t  lu'f  of  this  cutiel*',  together  with  the  pressure  of  the  edge  of  the  nail,  and  the 

•oCt  iitr  it  in.     Fungous  gninulation,*,  as  u  eoriseipunice,  frequently  lornit  and 

ct>\>,  uikcs  place,  the  affection  being  uttendt:d  with  si'V»:*re  pain. 

TiiKArwENT. — The  disfiuse  being  the  re?nU  of  jin'ssure  applied  from  without  in  the 

•]iii]ir  of  tight  boots,  or  from  within  in  the  form  of  indurated  cuticle  beneath  the  navl,  the 

dur^f<to''5  main  object  in  the  treatnu-nt  is  to  lake  awa}'  the  exciiing  cause  ;  and,  when  the 

coUcrtion  of  cuticle  exij^tti,  by  Ihe  careful  introduction  of  a  |>robe  beneath  tiie  nail,  to  pro- 

the  evulsion  of  the  foreign  body.     Jn  early  examples  of  the  disease  this  treatment  is 

^utfrcient.     [Shoes  with  box  toes  will  be  lound  very  beneficial  in  the  milder  ciujes  of 

thf  affection,]     When  external  pressure  has  been   the  cause,  and   ulceration  exists,  the 

#«ft  psirt*  may  be  carefully  pressed  away  from  ttie  sharf>  edge  of  the  nail  by  the  careful 

iiitrodurtion  l>«?neath  the  overhanging  integument  of  a  small  roll  of  lint,  which  should  be 

well  pressed  down  to  the  bottom  of  the  Hore,  and  fixed  in  position  by  means  of  strapping, 

af'^'Iied  so  as  to  draw  the  solt  parts  away  irom  the  nail.     Tliis  treatiaent,  by  removing 

«11  pr>wsure  from  the  sore,  as  a  rule,  is  successful.     When  the  fmngotis  granulations  are 

cx<?*«»ive,  and  the  discliarge  profuse,  the  free  use  of  alum,  oxide  of 

one,  lunar  caustic,  the  solution  of  the  perchloride  of  iron,  or   more  Fio.  59. 

p«rticulnrly  the  powdered  nitrate  of  lead  bet'ore  the  application  of  the 

lint,  h  of  great  value.     After  one  or  two  applications  of  the  lint,  in 

ti*<?  manner  previously  described,  the  ^oft  parts  will  have  been  .*?o  pressed 

One  side  as  to  expose  the  e<lge  of  the  njiil  with  tlte  surface  of  the 

•  ;  and,  under  these  circumstances,  the  lint,  or  a  jiicce  of  thin  sheet 

I«mJ  or  tinfoiU  may  be  cnrekdly  intrtMluced  beneath  the  edge  of  the 

t»*iK  and  the  dressings  renewed.     Under  this  treatment  a  ntpid  cure        7^ 

f^sadily  endues,  and  if  no  external  pressure  be  re-apjdied^  and  the  nail       ^** 

»  allowed  to  grow  up  in  itis  normal  square  form,  tliere  will  be  no  recur- 

J^nce.     In  severe  cases,  where  thti  soft  parts  so  overhang  the  nail  as  to 

h*  uoafiected  by  the  means  here  suggested,  or,  in  which  the  nail   per- 

Wiitea  the  soft   parts  (Fig.  .V.t),  the  beat  course  is  to  excise  tlie  o%er-  _^,^  , 

Unfjing  integument  by  means  of  a  seal[)el,  for  by  this  method  the  uleer  itr^itJingat^ 

i»  «'A{Mxy.>d,  and  all  external  pressure  at  once  renin' ved,  the  sore,  as  it 

fc*aUi.  Imving  a  tendency  to  contract,  and  thus  considerably  to  dimtuish  the  chance  of  a 

^I'^tition  of  the  affection. 

^VWn  the  ulcer  has  spread  far  under  the  nail,  it  may  be  expedient  to  remove  a  portion 
^  lilt"  Intter  to  allow  of  cicatriavtion  ;  though,  in  a  genenil  way,  to  remove  h-ilf  the  nail, 
'"'  take  away  a  V  piece  from  its  centre,  to  scrape  or  notch  it,  are  only  temporary  remedies. 
Tl.iv  may  !»uece€d  for  a  time,  and  allow  the  sore  to  iieaU  but  it  is  eerlain  to  recur  in  all 
us  soon  HS  nature  has  restored  the  parts  which  the  surgeon  has  injured. 
^  t -u  the  corner  of  the  nail,  under  the  idea  that  it  is  the  otiending  body,  is  a  futile 
l^rncci'ding;  it  may  for  the  moment  appear  to  be  of  service,  but,  in  the  v.wA^  it  is  injurious  ; 
JHflwHl,  the  nail  should  be  left  s«piare,  as  nature  made  it,  and  aire  should  be  taken  to  see 
^i  tbc  soft  parts  are  in  no  way  pressed  over  its  edge. 

Onychia  Maligna. 

This  U  a  disease  of  the  nail  matrix,  and  a  far  more  severe  and  obstinate  affection  tlian 
tJie  last.  It  is  found  most  commonly  in  unhealthy  children,  and,  j^s  a  rule,  is  started  by 
iOfOO  local  injury,  such  as  a  sfjueeze.  It  commences  as  a  swelling  of  the  end  of  the  toe 
or  Unjl^*  with  the  other  external  signs  of  inflammation — redness,  heat,  and  pain.     These 

■pdkiti..  'Kvt  soon  followed  by  the  exudation  from  beneath  the  nail  of  a  serous  fluid, 
-  1  fetid  ;  the  nail  itself  loosens,  sometimes  falls  off,  or  either  flattens  out  or  curls 

\\  _■■<  (Fig.  GO).     When  this  occurs  a  foul  ulcer  is  visible  beneath.     In  extreme 

*  ted  {Mtrts  aitsume  a  flattened  bulbous  form,  and  look  as  incurable  as  any  local 

tir;ji  rjiu  well  Rpjiear,  and,  in  nire  instances,  the  disease  involves  the  hist  phalangeal 
joint  or  bone.  It  is  never  found  in  other  than  feeble  and  cachectic  children.  The  worst 
OMe  I  Invr  seen  of  this  nature  occurred  in  a  child,  iet.  I(>,  in  whom  the  fingers  and  thumbs 
fd  both  hands  were  involved,  and  had  existed  for  yejirs. 
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Aenio  ODfcUli. 


Cbronie  onjcbin. 


Treatmp:nt. — Tn  favorable  and  not  extreme  examples  of  lliis  affection  tonics  inlernRlly 
and  water-dressing  exlernally  suflice  to  bring  about  a  cure;  wlnlc  in  others  more  active 

lociil  treatment  is  called  for,  such  as  ibc 
application  of  some  mercurial  lotion, 
as*  bhick-wash,  or  Abemethy's  lotion 
(formed  of  the  liquor  poliissa'  uresenitis 
5'j  l^  oj  of  water)  or  the  red  oxide  of 
mercury  ointment.  In  the  ca^e  to  which 
I  luivc  already  alluded  all  this  treatment 
ftiiled,  even  afler  the  evulsion  of  the 
nails — a  plan  of  treatment  that  should 
always  be  adopted  in  obstinate  cases. 
The  cure  was  at  last  etfecled  by  tnaking 
a  clean  shave  of  the  dorsal  as[>ect  of  the 
extreme  plwilanx,  taking  away  nail  and 
soft  j'arts.  This  course  was  resorted  to 
only  ufter  the  disease  had  existed  for 
five  or  six  years,  and  laid  resisted  every 
form  of  treatDient,  even  to  the  repeated 
evulsion  of  the  nails;  the  pain  being 
agonizing  and  demanding  Burgieal  in- 
terference. Fiff,  61  was  taken  from  one 
of  the  fingers  of  the  patient.  Professor  Vanzetti,  of  Padua,  stron^ily  advocates  the  ap- 
plication of  the  powdered  nitrate  of  Iciid  to  the  ulcer,  ami  my  own  experience  of  its  value 
justifit^B  me  in  strongly  recommending  it.  Constitutional  treatment  with  tonic  regimen  is 
always  necesaary. 

The  disease  may  at  times  have  a  syphilitic  origin,  when  it  will  be  wise  to  adopt  specific 
treatment. 

Other  Diseases  of  the  Nails. 

Under  the  influence  of  some  acute  diseases,  the  nails  cease  to  grow  and  the  arrest 
l)ec<>nies  manifest,  as  convalescence  advances,  by  a  tnmsverse  groove  in  the  nail,  while 
the  width  of  tlie  groove  denotes  the  duration  of  the  arrested  growth.     As  a  it'sult  of 

hereditary    syphilis     Mr.    Hutchinson     has 
Fia.  6'3.  shown,   that    the    nails    may   become    com- 

pletely rtdfi^fd,  while  even  in  acquired  syphi- 
lis, Hutchinson,  Wilks,  and  Fagge  have 
fairly  proved  that  the  nails  may  become  nar- 
row, thick,  iU-formed  bodies,  or  concave, 
rough,  and  black. 

Psoriasis  aflecls?  the  nail  somewhat  in  the 
same  way,  the  nail  thicki-ning  and  splitting 
verticnlly,  and  in  farus^  Fagge  luis  shown 
th»t  the  (lart  may  become  thickened  an<l  of 
a  yellow  color  from  the  interstitial  <leposit  of 
the  parasitic  disease.  Wilks,  in  the  *  Lan- 
cet' for  1  H(;8,  and  Fagge,  in  'Guy's  Hosp. 
Kep.,*  18f»S»-70,  have  written  fylly  on  these 
points.  At  times  ihe  nails  beconu*  soft,  and 
in  feeble  subjects,  veiy  convex.  This  condition  is  said  to  be  common  in  phthisical  sub- 
jects, but  in  surgical  disease  1  have  often  observed  the  same  condition  a[»pear  during  ill- 
ness, and  disappear  ns  strength  returned.  I  regnrd  it  only  as  an  evidence  of  feeble  power. 
[A  chronic  inflammation  around  the  margin  of  the  nails  is  seen  at  times  among  servants 
apparently  in  good  health.  It  may  possibly  be  due  to  contact  with  irritating  substancea 
concern^^d  in  their  occu[>ittion.] 

Horny  grcwtlis  occasionally  spring  up  beneath  the  nail,  as  seen  in  Fig.  62,  and 
ungual  exostosis  very  frequently  appears — which  is,  a  bony  outgrowth  from  the 
extreme  phnhin.x  of  the  great  or  other  toe^  as  seen  in  Fig.  G3.     Both  require  excision. 


Fio.  62, 


Homy  growth  from  beneath 
naU. 


Uugual  i]Xo«lokI«. 
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TUi8  lerm  has  been  ajjplled  to  two  very  di fit' n^nt  diseases,  the  Elephantiaiis  Greecorumy 
or  true  ieprosy,  and  the  Klrphaiittasis  Arahitm^  or  Cochin  or  Barhadocs  leg.  The  former 
ia  prulmbly  conslilutioiml,  nnd  appears  as  a  tubercular  atfection  of  the  skin,  more  espe- 
cially of  the  face,  attended  with  some  loss  of  sensation.  It  is  usually  ushered  hi  with 
hljght  fi'brilc  disturbance  and  local  tedema.  As  it  advances,  the  skin  thickens  and  the 
tubcrcb'S  multiply  ;  the  disease  spreads,  and  involves  the  tongue,  moyth,  nose,  eyes,  and 
«vwi  hvrynx  and  lun^.  In  extreme  cases  ulceration  anil  diseai^e  of  the  bones  exist ;  the 
subject*  cif  the  affection  dying  from  exlmugtion,  if  not  from  sutfocalion.  It  is,  happily, 
r»re  in  this  country,  although  it  does  oeeur  occasionally  ;  it  is,  however,  common  in  Nor- 
way, in  the  Mediterranean,  and  in  the  Indies.  Dr.  Webster,  in  the  '  Med.-Chir.  Trans.* 
for  1854*  and  Mr.  Day,  in  the  *  Madras  Quart.  Jouriud'  for  IHHO,  give  valuable  informa- 
tion on  the  subject,  and  Dr.  Carter,  in  the  *  Trans.  Med.  and  Fhys.  Society  of  Bombay,* 
vol.  viii,  new  scries,  enters  fully  into  its  pathology. 

The  disease  has  been  regarded  as  incurable,  although,  since  the  inlroductlon  of  the 
Gurjun  or  wo<jd-oil  by  Dr.  Dongall,  of  the  Indian  l^fedical  Service,  in  1873,  belter  results 
of  it*  treatment  may  be  expected.  Tlie  oil  is  us<'d  iv^  an  external  application,  made  into 
an  emuUion  with  lime-water,  in  the  proportion  of  one  jitirt  to  three,  and  should  be  well 
rubbed  in  twice  a  day  for  two  hours  at  a  time.  It  has  also  to  be  taken  internally  in  two- 
chin  do«4?s  mixed  with  the  sanje  (pnintity  of  lime-water  twice  a  day.  With  this  treat- 
.  tUc  tubercles  arc  sjiid  to  soften  duwn  ;  ua<l  in  tlieir  place  watery  blebs  form,  which 
discharge  a  clear  serous  tluid,  and  then  the  indunition  gmdually  subsides.  The 
iDtemally  is  a  diuretic  and  purgative. 
To  the  surgeon  the  second  form  of  elephantiasis,  or  the  Elephantiasis  Arabum^  is  of 
Ihc  greatest  interest.  It  is  possibly  a  local  affection,  and  quite  distinct  from  the  true 
w-'prrwy.  It  ap|)t^trs  generally  in  one  or  other  of  the  lower  extremities,  or  in  the  male  or 
\.\\  organs;  showing  itself  as  a  geneml  inHltraiion  into  the  skin  and  suhcuta- 
i»f  an  organizable  tiniteriul,  whereby  the  int<*giiment  becomes  hy|H;rtrophied 
*iiv  thickened.  In  advanced  disease  the  skin  falls  into  great  folds,  and,  between 
sure**  form,  which  subsequently  pass  into  oozing  ulcers.  At  times  the  foot  and 
'bfcoaie  the  seal  of  extensive  ulceration,  which  rari'ly  cicatrizes, 

U  generally  begins  with  some  febrile  attack^  and  the  atfected  part  becomes  the  seat  of 
•ft  errih*'matous  retlness  and  swelling,  which  subsides,  again  to  recur,  and  each  attack 
ittiVf^  $4ime  extra  thickening  behind  it.  I  have  ohserveil  this  very  clearly  in  one  c^ise, 
••d  have  no  doubt  that  the  erythema  had  some  distinct  rfdution  to  the  disease. 

>r.  Wise,  of  Calcutta,  in  1H3.'),  looked  u{>on  the  disease  us  one  of  the  venous  system, 
inrtnramatory.  Dr.  Carnochan,  of  New  York,  believes  it  to  be  associated  with  an 
arfrcmcnt  of  the  arterial  trunks  of  the  part,  and  upon  this  theory  b:ised  his  practice  of 
V'tig  the  main  artery  of  the  limb,  thereby  starving  the  disease.  Mr.  Day,  in  the  paper 
^tti\i\y  alluiJed  to,  regards  it  as  consecutive  to  mahirious  fever,  while  Mr.  Dalton  ('  Lan- 
cet,' bSITi^  Ifvoks  upon  it  as  a  constitutional  disease,  like  the  lepro;iy.  From  the  many 
<fa*e«  I  have  seen  I  do  not  believe  in  the  theory  of  its  being  due  to  disease  of  the  venous 
'.'^eUrnj,  liecause  pathological  evidence  is  wanting  to  sup]MUt  the  view,  yet  I  am  dis[iosed 
tontgartl  it  its  a  true  liypertro[>hy,  and  in  this  I  am  supported  by  tiie  clinic.il  fact  that  in 
wwcfnve*.  though  not  in  all,  where  the  main  artery  of  the  limb  is  ligatured,  and  the 
'^  l>ly  to  the  disease  cut  otf,  a  recovery  takes  place. 

'  in,  of  New  York,  was  the  lirst  surgeon  to  perform  this  o[>eration  (in  .January, 

1^1^,  and  the  success  he  met  with,  as  published  in  a  memoir  on  the  auhject  in  1858, 

iDdacvd  me  to  follow  his  example  in   180,>.     My  case  in  all  its  details  was  published  in 

thte  *Mfd.-Chir.  Tnuis.,*  18(W;,  atid  the  1)eiiefil  of  the  operation  Wits  most  striking.     It 

oeemred  in  the  case  of  a  Welsh  girl,  tet.  2.') ;  the  disejise  liad  been  of  two  years'  standing, 

■od  im5  »prrnding.     The  thigh  of  the  affected  limh  (Fig.  r>4)  measui-ed  twenty-seven 

rkImm  round,  and  the  leg  nearly  twenty-three,  tlie  affected  leg  being  nine  inches  in  cir- 

euwfectence  larger  than  the  souml  one,  and  the  lliigh  seven.     Five  weeks  after  the  ligature 

of  tbr  external  iliiu*  artery  the  calf  of  the  affected  lifiib  nieaisured  seven  inches  less  than  it 

£d  At  lh«*  time  of  operation,  and  when  she  left  the  hospital   the   limb  appeared  as  in  Fig, 

ft6.     Thr  rapid  dis{ipiiear,ince  of  the  thickened  tissue  was  very  remarkable.     Since  the 

operation,  the  girl  has  gone  on  well,  is  companion  to  a  lady,  and  can  now  walk   ten  or 

twelve  miles.     The  limb  becomes  slightly  <cilemutous  only  on  over-exertion. 

^1  laive  (lerformcd  the  H,ime  operation  three  limes  since,  but  not  with  similar  success.    I 

uml  the  femoral  artery  of  a  man  who  had  the  whole  limb  involved,  the  thigh  being 
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only  plightly  f!0,  fttid>  for  a  time  everything  promi^jed  to  be  as  successful  ns  in  the  ca 
previously  reeonk'il ;  !»ut  an  lUliick  of  erytliema  came  on,  fnllowfd  by  nr-newcd  swelling 
of  the  exlreraity,  which  never  disappeared.  In  ihis  ease  the  size  of  the  superticial  feinor 
artecy  wiis  extraordinary,  tho  loop  of  the  silk  Ujiuture  when  it  came  away  bfiirig  ca]jab 
of  atlmitting:  a  No.  12  catheter.  The  vessel  seemed  to  be  nearly  the  diameter  of 
finger  and  was  very  thick.  In  a  more  recent  case,  however,  gangrene  of  the  foot,  followed 
by  death,  took  place. 


Fto.  CA. 


Fio.  65. 


Cmse  of  AlepbautlJiaU  Arkbiim  bcfurc  ivuil  aftpr  thn  ap|i]li'attoD  uf  a  tigatnie  to  the  r<«nioral  artvrj. 

When  tlvis  openition  is  performed  tlie  vessel  shonid  be  li^itured  well  above  the  die ^ 

I  Tnay  add  that  Bnteher  in  18H3  and  Alenek  in  IHGG  had  siiceetisful  eases ;  though  Fayrefi' 
hitf  of  Calcutta,  and  Buchanan,  of  Cthtj'gow,  have  not  uiut  with  t^ucee^s^ful  results. 

When  sur-^ical  interference  of  this  kind  is  not  appliealde,  elevation  of  the  aflected  lim" 
or  proi^sure  shouhl  be  em|doyi*d.     In  severe  cases  amputation  may  be  called  for. 

[Exeiif*lon  of  a  portion  of  the  nerve-trunk  supplyinji  the  diseased  limb  has  been  doni 
8ubs('t|nent  to  ligation  of  the  main  artery*  by  Dr.  T.  G.  Morton,  with  great  benefi 
Thotij^h  tiie  result  of  tin;  opyraiion  was  im[)atred  by  the  death  of  the  patient,  nearly  fr 
niuoihs  subsequently,  from  i>nliaonary  disease  and  ah!<eef;s  in  the  op)K)site  limb.  The  en 
y»  of  snllicient  imporlance  lo  demand  a  more  detailed  acfount.  A  nejrro,  aged  30,  w, 
admitted  into  the  Pennsylvania  Hospital  with  marked  elejdiuntiasis  of  the  right  lowt 
extremity,  existing  for  fourteen  years.     Ligation  of  the  femoral  artery  waa  pedbrmed  i 

Fig,  66. 


Ifortob't  eu«  of  elefikftnltAat*  trealotl  by  oxetiiioa  of  th«  Koiiillo  aerY«. 

December,  1H7.3,  and  the  limb  kej)!  elevated,  and  compressed  by  an  elastic  banda, 
Tliree  months  subseipiently  the  patient  was  di.schurped  improved.  Sixjn  after  leaving  C 
hospital  th«  limb  again  increased  in  size,  and  tJie  opposite  one,  whieh  bad  been  b 
slightly  affected,  heo;an  to  rrdarjie  in  a  marked  manner.  In  April,  1878,  he  entered  t 
hospital  desiring  to  have  the  rt*;1it  limb  amputated.  On  November  17,  1878.  the  seiat5| 
nerve  wiis  exposed  and  an  inch  and  a  <piarter  excised. 

'^  On  the  lUth  it  was  found  that  a  marked  diminution  in  the  size  of  the  limb  had  takei 
place.      From  twenty-three  inehes  (which  the  eidf  measured  prior  to  the  nerve-section)  it 
was  now  reduced  to  seventeen  inelie^i^a  gain  of  fully  live  inches  in  the  cireumferenc 
On  the  2tl  of  December,  two  weeka  after  the  operation,  the  limb  measured  tii'ieen  incb 
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in  cirrutnference,  and  on  January  6th,  seven  weeks  after  the  operation,  the  calf  meaBtired 
only  eleven  inches,  which  was  lf>is  tlian  half  its  original  size.  Most  noteworthy  and 
curious  changes  occurred  in  the  condition  of  the  skin  itself  The  di^nsc  thick  ru<^ose  skin 
gnulually  peeled  off  in  large  masses  of  epithelial  tiakes^  at  first  more  especially  about  the 
onklps;  and  this  continued  until  the  skin  of  the  limb  as  far  as  the  groin  became  as  sot't  as 
the  skin  of  an  infant.     Had  it  not  been  for  a  severe  attack  of  |)leuro-i>n*ninionia  which  the 

tient  wa.-i  seized  with^  be  would  have  been  able  to  have  been  about  the  ward  in  less  tlinn 
might,"' 

The  pulmonary  complication  nearly  proved  fatal,  but  he  gradually  improved  until  De- 
oembtT  22d,  when  he.  was  seized  with  pain  in  the  thigh  oppositr*  to  the  one  operated  UjMjn. 
Deep-seated  suppunition  occurred  in  thi'?  locality,  which,  combined  with  the  chronic 
pbUiieis  that  supervened,  cau^<ed  his  fleath  on  April  4,  1870. 

"  It  cannot  be  siiid  that  the  nerve-section  was  tlit*  cause  of  death,  although  it  may  be 
Uiought  to  have  been  so  indirectly,  for  the  Hnib  uiioii  whicli  the  nerve-section  was  pcr- 
formetl  quite  recovered  its  functions,  and  was  in  fact  apparently  healthy.  The  occurrence 
of  pleijn>-i>n«-umonift,  and  sul)se<[uent  catarrhal  pneumonia,  readily  opened  the  way  for  the 
development  of  phthisis*  while  th»>  abscess  in  the  left  tliigh,  from  the  broken-down  condi- 
I  of  health,  wa.^  r*:ulil\-  :i»'i'i«iuuf'(I  f«>r-" 


Fio.  C7. 


Fmv  «is. 


Fio.  69, 


"*^ 


\f^?^-:i 


rHkrk  Un«  .lir.w  «Kp,  r'>^lo»  of  UtU(ftBJMt)i««la  *ft«r  tbe  op«niUaa  ;  the  rlotletl  tln«i  Ui»  alteration  And  iucreMfl 
re^^lon  of  <oa«atlou  tbreo  juotttbii  ftft^^  tho  opvr»tioo. 

A  po«t-mnrtem  examination  showed  the  existence  of  chronic  catarrhal  pneumonia,  and 
that  the  [Mirtion  of  nerve  fibres  constituting  the  external  po|dileal  nerve  had  completely 
united.     The  accompanying  diagrams  are  of  greatest  interest — .J,  B.  U.] 

ON  PARASITES. 

Guinea- worm. — The  Dracunculus  or  Filaria  tnedtneiins  is  one  of  the  most  trouble- 
parasiit-s  known  in  Africa,  Asia,  India,  and  tropical  America.  In  Euroi>e  it  is 
nopn^ionally  mtit  witli  in  those  who  have  visiU'd  the  above  districts. 

1  j-e  worm  varies  in  length  from   two   to  six   feet.      It  is  cylindrical  in  form, 

whi  <>r,  has  a  smmuh  surface,  is  tough  and  clastic  ;  its  mouth  ap(>caring  as  a  circu- 

Itr  oritice  ;  and  has  no  anus.  How  it  enters  the  body  is  unknown,  although  it  is  evident 
tbjtt  it  do<'^  so  from  without,  and  prohably  through  the  skin  of  some  pari  that  has  been  in 
OODtACt  with  water,  inasmuch  as  it  is  more  common  in  the  feet  than  in  other  parts  of  the 
body,  although  the  Madr«is  water-carriers  are  said  to  have  thcni  in  the  back.  At  any 
lute,  the  worm  gei«  into  the  subcutaneous  areolar  tissue,  where  it  remains.     Busk  tells  us 


[•  Surgery  In  Pcnnaylvimia  Hospital:  Philadelpbla,  1880,  p.  114.] 
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GnSnen-wonti  lil^ib  Ja»t  cat  olT.     Dr,  Urultl, 
Jbd.  3,  18:4. 


'  Med.  TtmM  and  Oaz.,' 


tliat   it  (lews  SO  iisiijilly  for  ubout   iwelvt*  months,  altliongh   it  may  be  eighteen  ;  whe 
mature  unci  the  time  hns  ocme  Ibr  the  disfluirjrt'  of  the  wmhryos  with  wLieh  it  is  filled,  il 
makes  its  presence  known   l(y  boring   ihe  skin,  prolrinlin^r  its  hejitl   iiiuler  the  cuticU 

raising   n    bleb,    and    cominji;   ou 
Fio.  70.  bodily,  tlischarging  its  young  filarii 

extenmlly. 

The   first    manifestation   of  tin 
disease  is  iistnilly  a  ctrcnlar  blel 
ua  rojiresenttnl  m  Fig.  70,  althoug 
it    often    hH[)f>eiiB    tliat    pain    aiifl 
stitTness  of  the  affeetetl  jinrt  ha^ 
been  eom|)Iaine<i  of  for  some  lir 
previously.       The    bleb    contains' 
sero-|>urijlent   fluid,  and    the    siir- 
grt'on,  in  order  to  find   the   worm, 
?houId  cut   the   raised   cuticle  off. 
*^  There  will  then  l>e  seen  protrud- 
ing from  a  little  hole  in  the  centre^ 
of  the  denuded  cutis  one  or  mor 
inches  of  tin*  worm  of  the  size  and  color  of  verniicidli  or  of  a  wax  mntch.     The  surgeoiH 
now  makes  a  small  quill-like  roll  of  adhesive  plajster,  rolls  the  worm  around  it,  and  gently 
draws  as  much  as  will  come  without  the  risk  of  breaking;  and  thi.s  is  repeated  day  aft^lj 
day,  till  at  last  the  tall,  which  ends  in  a  small  hook,  comes  wriggling  out,  and  the  case  i^ 
at  an   end."     (Druitt,   'Med.  Times  and  tlaz.,'  Jan.  3,   1874.)     Under  these  circuc 
stances  a  nipid   cure  takes  place.     Should   tlie  worm  break,  a  subcutaneous  absces.s 
almost  sure  to  form  liigher  up;  and  when   this  is  of^MMied  a  loop  of  the  worm  can  mosf' 
likely  be  got  out  on  a  probe,  and  so  be  extnicted  as  before. 

At  times  no  bleb  forms,  but  merely  a  siibcnlaneotts  abscess.     In  exceptional  cases  mor 

than  one  worm  uuiy  exist.      Dniitt  quotes  a  case  in  which  nineteen  had  been  extracted, 

Cnnsidrrable  conslitutional  dislurbance  often  attends  these  local  changes. 

Chigoe,  Ch-igger,  or  Gigger,  or  Sand-flea.— This  is  fmuul  in  the  West  Indie 
and  in  South  Anu-riea,  but  the  im]>regnated  female  only  infects  man.     It  make.s  its  waj 
beneath  the  nails  or  hetwei.*n  tlie  toes  \ty  means  of  its  long  proboscis,  and,  having  gaine 
ixn  entrance,  rapidly  increases  lo  a  white  globuhir  vesicle  the  size  of  a  pea.     Some  local 
irritation  attends  its  [iresence.     To  prevent  trouble,  the  insect  should  be  carefully  turnu<j 
out  of  its  bed  by  dilating  the  orilice  through  which  it  entered  with  a  needle,  care  bein 
observed  not  to  rupture  the  globular  vesicle  which  coniains  the  ova,  for  if  these  escaf 
into  i!ie cellular  tissue  the  accident  is  often  followed  by  tedious  supjiuratlon  and  ulceration. 

The  eohinooocous  or  hydatids  the  larva  of  the  tienia  echinococcus,  is  a  common 
entozoon  in  the  himnin  subject,  and  it  may  exist  as  a  microscopical  object,  or  as  a  cyst  of 
many  inches  in  diameter.  It  has  highly  ehistii;  laminated  walls,  lined  with  a  grsinular 
hiyer,  and  it  is  usually  inclosed  in  the  [»arts  of  the  body  infected  by  it  in  a  distinct  cap- 
sule, formeiJ  by  exudation  into  an<!  the  eonsolidatioii  of  ihc  surrounding  tissue.  It  con- 
tains a  clear,  watery,  tion-nlbumitmus  lliud,  in  which  at  times  float  some  t;enia  head*  or 
scolices,  the  so-called  echinococci,  or  in  which  are  found  the  hooklels  which  surround  the 
head. 

These  hydatids  are  met  with  in  any  part  of  the  cellular  tissue  of  the  body — in  the 
lungs,  liver,  abdominal  cavity^  |M4vis,  and  even  in  the  bones — a  specimen  exists  at  Guy's 
iri  which  the  spinal  column  was  iiffected.  I  have  seen  them  turned  out  of  the  breast, 
tongue»  thyroid  glan<l,  pelvis,  vagina,  uterus,  thorax,  and  bladder,  and  have  removed  a 
cyst  containing  them  from  the  muscles  of  tlie  neck,  axilla,  and  thigh,  as  well  as  having 
treated  many  also  in  the  liver. 

At  times  an  ncephalocyst  contains  many  secondary  cysts.  1  removed  a  ba;*inful  from 
one  occupying  the  pelvis,  and  they  were  of  all  sizes  (*'  Path.  Soc.  Trans.,*  vol.  xviijj 
Hydatid  tumors  are  to  be  recognized  by  negative  sym|>toms;  they  appear  as  tense,  globuhi 
elastic  swellings  in  a  part,  and  give  rise  only  to  such  symptoms  as  are  to  be  explains 
mechanically  by  their  presence;  when  dead  they  give  rise  to  suppuration. 

Theatmi:nt This   must    vary  with   tin'   |M»sition,  size,  and   growth   of  the  hydatid 

tumoi-8.     When  the  parasite  occu|»ies  some  position  in  the  body  outside  one  of  its  grea^ 
cavities,  aiui  c^m  be  turned  out  of  its  Iwd  by  me^ins  of  a  free  cut  into  its  ca[)sule.  no  bett^ 
treatment   is   ix'fpiired.     AVhen  it  occupies  one  of  the  abdomii^al  viscera  or  one  of  tli 
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Frrous  cavities,  it  should  be  left  alone,  unless  from  ife  size  it  interferes  with  important 
funetionji  or  ilwvjitens  lifirt.  hut  this  fmint  will  be  discussed  in  another  piige. 

The  cysticercus  cellulosee,  the  cj^tic  i^colex  of  the  comuion  tapeworm,  is  found 
in  inan^  and  h  eaid  to  be  the  common  parasite  of  the  "  meusly  pig."  It  has  a  quadnm- 
ir  head,  short  neck,  and  cjlindriad  vesicular  body;  the  head  heing  stirrounded  with 
cteriiitlc  hookletP.     It  is  found  more  particularly  in  the  muricles  and  intermuscular 

Wie,  and  may  aftect  the  viscera  as  the  former  liydatid.  It  is  known  to  occur  in  the  eye, 
bniin»  heart,  &c.,  and  can  be  treated,  when  inlerl'erenee  is  called  for,  by  an  incision  into 
ihc  pert  and  removal. 

Triohiniasis  will  be  considered  in  the   chapter   devoted  to   the  aflTectious  of  the 
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CHAPTEE  Y. 

INFLAMMATION  OP  THK  LYMPHATICS  AND  THEIR  OLANDS. 

TliK  absorbent  ^laiid^,  with  their  ducts,  are  liable  to  inflammation^  *'  adenifii"  or 
*avffn'ofeuc$'ti»,*'  and  this  action  h  probably  the  result  of  the  absorption  of  some  septic 
Oiaterjal.  It  i»  almost  always  associated  with  a  wound,  punctured  or  open,  iuHamed,  sup- 
pumttng,  healing,  or  scabhing;  with  some  point  of  irritation  or  suppuration,  even  a 
papule  or  pustale;  with  some  centr**  from  which  morbific  elements  may  be  taken  up.  In 
w)mt  is  called  a  sim|>le  wound  the  inflummation  of  the  absorbents  may  he  acute,  but  in 
poiKineil  it  is  violent  and  ditfuscil.  The  iuflaaimaiion  always  follows  the  course  of  the 
orbcntu,  leading  tVoin  the  centre  of  absorption  towards  the  glands,  that  is,  towards  the 
8jr,  and  it  r)ever  spreads  backwards.  When  it  has  reached  the  glands,  the  diseased 
lietioti  cea*e»  to  spread  ;  that  is,  it  expends  its  force  upon  the  gnjup  of  glands  in  which 
ibp  nh-orbf'nts  natundly  end,  ancl  dw^s  not  extend  through  another  series  of  4ibsorbents  to 
a  •  I 'Up.     The  morbitic  material  is  arrested   in  the  glands,  at  least,  such  is  the 

Uiii;  •  of  the  affection,     Win-n  [>ytvmiii  follows  or  complicates  the  case,  it  may  be 

opeu  to  i|ue^tion,  whether  the  poisonous  fluid  circulating^   in  tlie  lymphatics  has   not  been 
nllnwed  to  pass  into  the  blood  through   its  usual  channels,  that  is,  througli  the  inllamed 
g^htnds  onwards,  but  it  is  at  least  fis  probable,  that  the  same  septic  material  that  poisoned 
tUc  lymphatics  and  set  up  inflammation  in  the  tulnes  and  glands,  was  taken  directly  into 
tlic  blood  Ihmtigh  the  venous  channels,  thus  giving  rise  to  blood-poisoning, 
I      Absorbent  inflammation  usually  manifests  its  presence  in  a  definite  way.     Pain 
kill  iotnr  of  the  glands  and  tenilerness  are  generally  early  symptoms,  and,  with  these,  or 
moon  following  them,  will  be  >*iTn  a  band  of  redness,  varying  in  diameter,  leading  from 
tbe  wound  or  infecting  centre  towards  the  gland.     This  red  line  may  be  continuous  or 
jDlerrupted  ;  it  may  be  a  thin  streak  or  a  broad  stripe  of  redness,  and  in  some  instancea 
"^•o  radiate  into  the  5>urroumling  tissues  iis  to  simulate  erysiiwlas.     The  whole  line  of  red- 
ness is  very  jiainful,  and  with  these  local  symptoms  there  will  be  also  some  febrile  dis- 
tmrlHince.  very  probably  the  attack  will  be  ushered  in  with  a  rigor.     It  should  be  noted 
tlml  the  red  lines  follow  the  course  of  the  absorbents  and  not  of  the  veins. 

I'nder  favorahle  circumstances  ktuI  treatment  these  symptoms  may  subsidi*,  mid  the 
T«l  Itoe,  with  the  swelling  of  the  glands  and  cellular  tissue  around  the  inflamed  psirts, 
lug^tbvr  with  the  constitutional  symptoms,  will  disappear. 

In  lew  favomble  examples  suppuration  may  take   place,  either  as  a  local  or  didused 

purmtion  of  the  ntJ'ected  glands  an<l  surrounding  cellular  tissue;  as  a  local  abscess  in 

tcoonw  of  the  lyrapliatics,  or  as  a  scries  of  local  abscesses.     In  extreme  cases  the  sup- 

Ktton   rnay  {nirtake  more  of  a  ditfused  character,  such  us  that  already  described   as 

takiDg  place  in  phlegmonous  erysipelas. 
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Willi  these  local  cluiiige:*  tlio  eon&lilulionnl  symptoms  will  assume  ditferent  featured  j 
the  febrile  Jisturhiinou  probuhly  b*?iiig  gnat,  but  iiuirkud  bj  depression;  rigors  may 
repeat  tiiemselves  nt  regular  iutervsils,  these  genemlly  indicating  some  suppurative  process. 
When  typhoid  symptoms  apijear  with  rigors  and  sweating,  the  case  has  clearly  become 
ont^  of  btood-poisonitig  or  septica'miu. 

Tliere  are  three  ditFereiit  classes  of  cases: — 

The  simple,  termiiiiUing  in  retioliition  ;  the  more  severe,  ending  in  local  glandular  or 
lynifthaiic  su[>ptiration  ;  niul  the  complicated,  marked  by  diffused  inflammation  and  sup- 
puration with  general  blood-poisoning. 

Ir»  the  simple  form,  the  poisonous  element  is  probably  of  a  diluted  or  but  slightly  irri- 
tating nature,  and  is  genenxUy  some  altered  secretion  of  a  simple  wound  due  to  external 
irritation.  In  the  more  com|dicaled  or  severe  forms,  the  poisonous  element  is  of  a  more 
active  kind,  and  hfLS  been  eitlier  introduced  from  without  in  the  form  of  a  distinct  animal 
poison,  such  as  is  derived  from  a  dissertiun  wound,,  or  the  bite  of  an  aniiiiid  ;  or  is  gene- 
Tiiled  from  within,  as  seen  in  puerperal  cases. 

Inflammation  of  the  absorbents,  erysipelas,  phlegmonous  or  otherwise,  and  septict^miat 
are  all  closely  connected. 

The  ertects  of  inflammation  of  the  abscjrbeiits,  however,  are  not  constant  or  alike  in  all 
cases.  In  some  the  glandular  enlargement  alone  is  to  be  recognized,  with  more  or  less 
extensive  suppuration  of  the  glands  and  their  surrounding  connective  tissue,  without  any 
external  evi<lence  of  iidlammation  of  tlic  lymphatics  leading  to  the  glands.  In  others  the 
red  line  of  inflamed  ahsorbents  will  he  visible  without  glanduhir  complication,  or  little 
more  than  a  slight  induction  of  the  gland.  At  times  there  will  be  rtU(i|iunuion  <mly  along 
the  track  of  the  lymphatics  but  none  in  the  glands,  iUis  suppuration  taking  the  form  of 
local  abscesses.  I  iiave  seen,  in  a  c:ise  of  absorbent  infhimnuition  of  (he  forearm  and  arm, 
four  distinct  abscesses  in  the  line  of  indammation,  with  only  axillary  glatidulur  tenderness. 

<.)c:c!i.sionally  the  lyinpluiticH  appear  as  a  hard  cord  bencatli  the  skin.  In  a  case  I  had 
umler  my  cure  some  yciirs  ago  tljis  cord  remained  hard  and  contracted  for  many  woeka 
after  all  signs  of  inliammatory  action  had  censed.  It  occurred  in  a  gentleman  who  was  iti 
the  liabit  at  night  of  going  through  some  simple  mwsculur  exercise,  and  in  doing  this,  the 
cord  in  the  arm  snstpped  on  tlie  inner  side  of  the  biceps.  I  saw  him  a  few  minuter  after 
the  accident,  and  fell  the  two  ends  of  it.  which  were  apart  for  about  an  inch.  'Svxt 
morning  the  thin  skjn  covering  the  anterior  suH'aceof  the  forearm  wus  elevated,  loose  and 
buggy,  Irom  the  clfusion  uf  Haid  beneath  it.  There  were  no  signs  of  iiiflamniation  or  pain 
beyond  local  tenderness  at  the  jioint  of  rupture  of  the  lymjdiatic  cord.  In  four  or  five 
days  the  fluid  was  reabsorlied,  and  convalescence  restored,  the  Jiard  cord  gradually  disjip- 
pearing,  and  nil  traces  of  its  separation  l>ecoming  lost.  I  htoked  upon  the  eft'used  Huid  its 
lym[di  that  had  b<x'n  poured  out  by  the  divided  lymph  tube,  and  which  had  been  taken 
up  again.     1  have  n<it  seen  u  similar  accident  since. 

This  absorlM'Ut  intliimmation  is  most  common  in  the  extremities,  though  it  may  occur 
anywhere.  There  seems  no  doubt  that  a  large  number  of  tlie  crises  of  glandular  abscessca 
are  of  this  nature.  Pelvic  abscesses  in  women  nre  known  to  be  of  this  kind,  because  pu« 
has  been  found  in  the  absorbents  of  the  part. 

Glandular  suppuration  in  the  neck  is,  from  its  jmsition,  a  dangerous  affection,  the  con- 
nective tissive  of  the  parts  being  so  loc>se,  and  ihe  fascia  covering  them  so  firm,  that  bur- 
rowing suppuration  often  fakes  place.  These  deep-sealed  suppurations  should  be  o|)eneil 
early,  and  a.^  so^>n  as  any  local  evidence  of  pus  exists;  and  in  this  way,  viz.,  by  cutting 
through  the  fascia  with  a  lancet,  and  thrusting  a  director  or  forci'ps  into  the  deep  connec- 
tive tissue.  I  have  opened  an  abscess  at  the  base  of  ihe  tongues  in  this  manner,  from 
beneath  the  jaw,  with  un  excellent  result.  Tiie  swelling  affected  deglutition  and  respira- 
tion, and  threatened  life. 

TREATMENT. — When  any  indications  of  absorb<*iit  inflammation  show  themselves,  the 
wound  or  sore  should  be  well  cleansed,  the  scab  removed,  and  any  collection  of  pus  let 
out.  The  atlected  limb  should  l)e  nnsed,  the  foot,  when  involved,  brought  higher  than 
the  liip,  the  hand  or  clb(nv  than  the  shoulder;  and  warm  p<»ppy  fomeniatiotis  should  b« 
apfdied  along  the  whole  course  of  the  lyniphaiics  up  to  the  group  of  glands  in  which  they 
terminate.  iSome  surgeons,  particularly  tlie  French,  advise  that  the  inflamed  line  should 
be  [Kineilled  witti  caustic,  and  dry  warmth  applied,  8uch  as  cottt>n-wool ;  but  I  prefer  the 
practiee  already  indicated,  as  it  seems  to  give  more  comfort.  Leecliing  is  rarely,  if  ever, 
retpiin'd.     [The  application  of  mercurial  ointment  has  been  highly  recommended.] 

As  soon  as  suppuration  appears,  the  abscess  must  he  opened,  wjjelher  ibis  follows 
directly  upon  the  inflammation  or  subsequently;  inasmuch  as  suppuration  at  times  is  very 
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Mtiious.  At  the  veiy  earliest  neritid  of  the  inflaramalion,  when  ihe  tongue  is  Tool,  an 
emetic  certninlv  seems  to  have  some  inHuencc  in  cheeking  its  progress.  It  is  a  simple 
and  TsiuaUle  remedy.     A  good  saline  purge  is  also  beneti^Mtil. 

SeUjitive^  shotiK)  be  givi<n  to  ullay  ptiin,  such  iks  small  doses  of  morphia  three  times  a 
day,  wiili  a  douhle  dose  at  nij^ht,  to  induce  sleep.  When  suppuration  hjus  taken  place, 
tonics  may  be  adminisfi?red,  and  iron  is  the  best. 

In  chronic  ruses,  wijcre  induration  in  the  tract  of  the  duds  rt- mains^  mercurial  ointment 
and  friction  are  sometime^  vaUiable. 

Glands  are  very  apt  to  inflame  after  fevers  or  the  exanthemata;  and  particularly  tljose 
in  the  neck.  Tlie.se  affections  often  give  rise  to  much  IooaI  distress.  In  [)aljetjt:*  who 
lif*?  not  extremely  feeble  these  enlargements,  as  a  rule,  subside  by  themaelves  under  care- 
ful management.     In  exeeptiotud  cnses  they  8U])purate, 

Lneal  warmth  appliefl  by  means  of  cotton-wool,  tonics,  and  nutritious  food,  are  the  hest 
fcniediefi  ;  but  when  suppuration  threatens,  warm   foment utious  are  more  grateful  to  the 

lieiit,      Absce.«*i?s   <ihould  he  tipened  early.      liefure  opening,  however,  it  is  well  to  try 

rn#lui|  drawing  ofl"  the  pus  by  means  of  the  *'  aspirator*'  may  accomplish,  repeating  the 
opernllon  as  the  pus  re-colleels.  In  some  instances  a  cure  may  be  efl'ected  by  these 
mcnns,  and  thus  a  sear  is  prevented.     Should  it  fail,  an  incision  ought  to  he  made. 

'n»e  loeal  applieatioJi  of  iodine  under  these  circum^lanees,  although  a  common  remedy, 
do*^  r>*>t  nppear  to  be  of  mueh  value. 

Chronic  granular  enlargement  is  a  very  coromtm  affection.  When  found  in 
tl»e  §o-ealIpd  strumou!*  subject  the  disease  is  reganled  a*  a  strumous  one  of  the  glands,  yet 
il  U  very  difficult  to  lay  <lown  any  definite  cause  for  ha  appearance.  It  is  foutul  in  the 
imous  and  feeble  cliild,  it  is  true,  aa  a  chronic  and  sliji;litly  painful   enlargement  of  a 

lT»d  or  ghnds,  more  particularly  those  heriealh  the  jaw  tmd  alHiut  the  neck,  and  comes 
oi)  ">»  after  exposure  to  cold,  some  slight  illnes?*,  local   irritation,  or  without  any 

d« :  i-e,  often  subsiding  spontaneously  on  the  removal  of  the  cause  or  on    the  im- 

provement uf  the  general  health.  There  always  exists,  probably,  some  local  cause  of 
irritation.  At  times  thes**  glands  su[>[4urale  and  leave  ugly  sores,  the  cellular  tissue 
nrouttd  the  ghind  becoming  destroyetl  and  the  skin  consequently  undermined.  The  pus 
from  ihrseghiTiduhir  enlargements  is  sometitnes  ill  formed  audeurdy;  and  when  it  attends 
ihc  breaking  down  of  some  old  disease  it  nuiy  contain  i^halky  deposit,  this  being  some 
f^jiomlril  or  drird-up  fubr rculons  or  other  matter. 
iHodgkin's  disease  of  the  glands. — There  is,  however,  another  chronic  cnlarge- 
III  of  the  glands  that  appears  to  difii/r  in  all  ways  from  the  local  eidargenienfs  to  which 
■fififltiou  luis  just  been  drawn.  It  was  first  described  by  Dr.  llodgkiu  in  the  '  Med..(.'hir. 
Tr»Ji5w,'  vol.  xvii,  and  nniy  ha  calletl  Ilodgkin's  disease  of  the  glands,  or,  for  the  sake  of 
diAtiuction,  glandular  tumors.  He  obser>e<l  il  first  in  the  mesenteric  ghmds,  though  any 
tiy  be  ef^eeied.  In  it  the  glands  become  very  much  enlarged,  even  to  the  size  of 
,  mid  appiireutly  more  numerous;  they  present  a  smooth  external  af>[»earance,  and 
have  a  soft  semi-fluctuating  ehistic  feel.  On  section,  the  suH'ace  of  the  gland  (wesenla  a 
snuxwh,  bloo<lless,  semi-tninsparenl,  loose,  succulent  structure ;  microscopically  it  is  made 
ap  ol"  ^andular  tissue  and  abundance  of  fibro-nucleated  tissue ;  it  ia  of  a  tough  leathery 
,  and  exiides  a  clear  serous  fluid.  The  tumors  ait'  always  free,  each  being 
om  the  otheni. 

i..  -in,  the  disease,  at  times,  n)ij>ear8  as  a  local  movnble  glandular  tumor  of  a 

llow  V  "Wth,  which  medicine  huf^  no  power  of  influencing;  it  has  the  local  clinical 

ttjji  •!  a  lienign  fibro-celhdar  tumor,  and  has  often  been  excised  jis  such. 

inKtanees  ihe  tumors  are  niulliph-,  ihit'e,  four,  or  moiv.  existing  in  one  locality, 
ch  lie  tieck.      In  exceptional  instauees  the  tumors  are  more  numerous.     I  have 

••-■  in  which,  on  one  side  of  the  neck,  the  subcutaneous  tissue  seemed  filled  with 

|t>  liar  tumors,  readily  movable  one  u[>on  the  other,  as  if  simply  conline<l  fiy  skin, 

iri  way  as  the  a<lenoid  tumors  of  the  bi'east  are  oecaslomilly  met  with.      In  still 

rstr  the  whole  glandidar  system  seems  to  be  alfectetl,  every  group  of  glands 

IK'"        ,  :ij)parently  enlarged  in  sire,  but  also  increased  in  number. 

Tbi«  disriOM?  is  often  JUssoeiat(!d  willi  an  enlarged  spleen,  and  appears  pathologically  to 
be  allied  to  that  blood  disease  now  known  as  Icucocylha'mia,  notwithstanding  that  in  many 
iii0tai«c>'9  the  white  co^pll8ch^s  a«-e  tutt  in  excess. 

Oil  ODe  occasion  I  Imd  an  opportunity  of  watching  the  gradual  development  of  this 
afltcliou.  Il  began  in  the  cervical  glands,  and  gradually  involved  the  whole  giandular 
tf^titn,  ihe  boy,  at  the  age  of  fifteen,  dying  witli  an  enormous  spleen  and  glandular  tumors 
ill  entity  region.     His  blood  Wiis  nm<le  up  almost  entirely  of  white  blood-corpuscles,  death 
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resulting  from  exhaustion.  [This  di^'a.se  lias  been  tlesip^nati^i]  lym|tJia(lenoina,  and  is  well 
illustnvttHl  by  a  case  reix)rte4l  in  the  '  Transiacticm*  of  the  CollegR  of  Physicians  of  Philndt'l- 
phia,'  series  iii,  vol.  i,  by  Dr.  J.  H.  Ilutcbinson,  who  "fives  a  valuable  biblion:rM|ihy  of  the 
subject.  The  forms  of  lymphatic  disease  are  quite  fully  discussed  iu  the  '  Tranwictions  of 
the  Pathological  Society  of  London'  for  1H78.] 

TuEATMENT. — ^For  the  ordinary  or  strumoas  enlargement  of  the  glands  in  children  there 
is  no  drnor  equal  to  cod-liver  oil^  the  syrup  of  the  phosphate  or  of  the  iodide  of  iron,  or 
the  tincture  of  (piinine  iR^ing  crtpjtnl  additional  remedies. 

1  have  not  much  fuilh  in  the  local  application  of  iodine  in  the  form  of  the  llnctnre;  as 
after  the  second  application  the  skin  ceases  to  be  an  absorbing  sud'ace,  and  the  iodine 
becomes,  therefore,  a  mere  irritant.  For  some  years  I  have  been  accustomed  to  order  the 
6olid  iodine  to  be  placed  in  a  [lerforated  box,  and  on  a  shelf  in  tlie  sitting  and  l>edro4im3; 
the  iodine  in  this  way  evnporating  gradually  Jind  iodizing  the  air.  In  all  glandular,  as  iu 
thyifiid  enlargementsi»  this  mode  of  employing  the  drug  seems  to  be  of  considerable  value. 

The  iodide  of  ammonium  as  an  ointment  is  a  useful  application  when  rubbetl  in,  the 
iodine  by  this  process  becoming  absorbed. 

Good  food  and  fresh  air  are  also  essential  points  in  the  treatment  of  these  ca.se8. 

In  Ilodgkin's  glandular  tttmors  iron  in  full  doses  and  cod-liver  oil  ecem  to  be  the  l>est 
remedies ;  that  is,  patients  who  can  take  them  appear  to  im[)rove  in  their  general 
lieaUh,  Avhile  the  disease  does  not  progress  so  nq)idly  under  their  use  as  without  it ;  but, 
npon  the  ultimate  issue,  no  remedy  seems  to  have  any  decided  influence,  aud  it  always 
enfls  fatally  in  two  or  thn*e  years.  When  isolated  glandular  tumors  exist  they  may  be 
dealt  with  as  local  tumors  and  removed.  Tliis  [>ractice  should,  however,  only  be  carried 
out  when  the  tumor  is  in  tiie  way  and  interferes  with  life's  value  or  usefulness.  Under 
other  circumstances  they  had  better  be  left  alone. 

In  all  glandular  enlargements,  however,  with  the  exception  of  Hoilgkin's  disejise,  the 
local  cause  of  irritation  should  be  looked  into,  with  a  view  to  its  being  removed^  Ix-^cause, 
practically,  it  is  well  to  regard  all  glandular  enlargements  as  due  to  a  chronic  source  of 
irritation,  in  the  same  way  as  acute  adenitis  is  known  to  be  a  resuUof  inHammution  of  the 
lynq)hatics.  [The  condition  of  the  iceth  should  always  be  investigated  in  cerviciil  ade- 
nitis,] 

Lymphatics  may  be  wounded  by  accident  or  by  design,  and  no  bad  result  ensue.  At 
times,  however,  a  listuious  o[M*ning  that  discharges  lymph  mny  remain.  The  same  conse- 
quence nuiy  be  the  result  of  disease.  Dr.  IL  V.  Carter,  of  llombay,  1ms  r**cord<Hl  three 
such  cases  in  th<'  '  Med.-(!^hir,  Trans.,'  vol.  xlv,  and  Dr.  Day  another  in  the  *  Clinical 
Soc.  Trans.,'  vol.  ii.  Through  the  kindness  of  the  latter  I  had  an  opportunity  of  seeing 
his  case.  It  was  reported  on  by  u  eommittee  of  the  society^  iind  they  confirmed  the  view 
taken  of  it.  It  was  onn  of  hypertrojdiy  of  one  lower  extrt-mily  of  a  boy,  with  the  ociMt- 
sional  discharge  oi'  cliyh^  from  vesicles,  which  were  forme<l  on  varicose  l^iiipbutics.  The 
hypertrophy  had  clearly  au  intinuite  eouneetioti  with  the  distended  slate  of  the  lymphatics 
of  the  limb. 

Disease  of  the  glands,  as  connected  with  cancer  and  syphilis,  is  referred  to  iu  the  chapters 
devoted  to  those  subjects. 
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The  thyroid  is  a  ductless,  yet  highly  vascular,  gland,  has  as  large  a  vascular  supply  as 
any  glnnd  in  the  body,  and  it  is  supposed  to  have  some  connection  with  bh)od  formation. 
It  is  also  freely  8up{)lied  with  lymphatics.  It  is  also  a  lohulated  encapsiiled  gland,  with  a 
cellular  structure,  the  cells  containing  a  glairy  fluid.  When  it  is  simply  enlarged  it  is 
said  to  be  hypertroidiied,  or  the  seat  of  r/oi/rc  or  bronehocefa  {siiiiph  adenoid  eiilarf/omrnt)^ 
and  it  is  well  known  that  these  goitres  attjiin  a  large  size.  Sometimes  they  ore  apim- 
rcntly  composed  of  simple  incre^'ise  of  tissue,  the  enlarged  glund  having  much  the  same 
ap[K*arance  on  section  as  the  small  aud  healthy  one;  at  other  times  the  structure  of  the 
tumor  is  coarser,  more  cellular,  or  cystic  {frtfBiif  eniarffement),  the  cysts  occnsionally 
assuming  large  »limensions  ;  while  in  a  third  the  gland  is  more  solid  and  tlbrous,  or  more 
or  less  mixed  with  cysts  {Jibrous  or  Jibfo-cystic  dhease).  The  thyroid  gland  may 
inflame,  tvs  well  as  sup|)urate,  and  maybe  the  seat  of  distinct  adenoid  tumors  or  of  cancer. 
Hvdaiid  cysi>*  have  also  been  enucleat43d  from  its  body  (vt'de  Prep.^  Guy's  IIosp.  Mus*, 
1711"). 

Goitre,  or  DtTbyahire  neck,  as  it  is  generally  known  in  this  country,  is  very  common, 
its  most  uayal  form  it  apt*eurs  as  a  simple  hypertrophy  of  the  tliyroid  gland,  giving 
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|9e  to  STxnptoms  whicli  are  attributable  to  tlie  sisse  of  the  tumor;    when  of  moderate 
«ions  it  may  not  be  inconvenient^  when  even  larj^e  it  may  be  »o,  and  still  produce 
mploms  worthy  of  s|>ecial  notice.     At  times,  snmli  tumors  cause  symptoms,  such  as 
p<ti^  or  the  cough  as  of  a  broken-winded  horse  on  exertion,  and  even  difficulty  in 
liing  on  the  slightest  e^juse.     At  other  times  they  mechanically  press  upon  the  large 
<?  and  rejipiratory  tract,  producing  headache  and  a  feeling  of  fulne&s  in  the  head  on 
ng  or  coughing,  with  evident  respiratory  obstruction,  and  even  difficulty  in  deglu- 
ition.     These  symptoms  may  altto  appear  tor  a  time  and   thvn  disa[>peur,  Iwiving  the 
ffit  comfortable  in  all  respects  during  the  intervals.     In  other  cases,  goitres  which 
,r  to  be  of  tlie  simple   kind  begin  to  piilsntf  under  excitement,  or  other  unknown 
ixi^v,  and  are  attended  with  some  jaotrusion  of  the  eyelmlls.    These  symptoms  disappear 
itli  rest  and  time,  and  the  cnse  subsequently  reassumes  the  clinical  fealtires  of  a  simple 
[Goitre  is  more  common  in  women  than  men,  and  is  often  associated  with  men- 
tion and  pregnancy,  increasing  during  tlie  occurrence  of  these  phenonicua.] 
Such  cases  as  these  stand  ns  a  kiiul  fif  Jink  between  the  simple  and  that  known  as  the 
ojihthalmic  goitre,  Graves's  or  Basedow's  diseiise,  and  yet  between  these  two  aHi'ctions 
ihen?  must  be  some  wide  difterence,  for  the  simjde  goitre  appeal's  to  be  a  local  atleetion, 
bercaa  the  exophthalmic  ibrra  is  probably  part  of  a  more  general  disease  marked  by  the 
ienlargcment  of  the  thyroid  body,  often  by  prominence 
the  eyeballs,  always  by  palpitation  of  the  heart,  a 
culiar  thrill  in  the  bloodvessels,  and  a  general  want 
ius>cular  and  brain  power  (Fig.  71).     Modern  no- 
lend  to  indicate  that   this  form   of  goitre   is  a 
irosi*  of  ihe  cervical  sym[»aihetic.    "The  numerous 
;lunctio«al  disorders  which  occur  in  Graves's  disease 
either  due  to  temporary  congestion  of  the  synipa- 
jlJietic  ner\e.  or  a  peruuinent  siructunil  idteration  of 
c  ganglionic  nervous  system.*'     (Trousseau's  *  Clin. 
e*l.*)     This  view%  however,  of  the  affection  is  not 
«t  proved,  and  the  whole  subject  requires  investiga- 
ion. 

Treatment. — Simple  goitres  are  to  be  treated  on 
t«nlinary  principles,  viz.,  by  attention  to  the  general 
Itnilth,  tilt!  inhiilation  of  fresh  air,  and  by  tonic  medi- 
cines.    Filtered  or  distilled  water  should  always  be  taken,  more  particularly  in  districts 
here  chalk,  lime,  and  magnesia  abound.     In  Derbyshire  and  the  Tyrol  districts  it   is 
"v  b«lieved  that  it  is  from  the  water  that  the  disease  is  produced.     Iodine  has 
•en  held  in  high  reputt-  in  this  affection,  originally  jia  burnt  s|Mjnge,  and  recently 
UtixQ  of  the  iodide  of  [Kilassium,  and  in  four  or  tive-gruin  doses,  given  wit!»  bark  or 

ic,  this  drug  is  of  use.     For  some  years,  however,  I  have  given  tonics  alone  by  the 

lOTith,  and  have  ordered  the  air  in  the  room  to  be  kept  iodized  by  means  of  solid  iodine, 

\%,  ioto  a  box  with  a  perforated  lid,  as  already  described;  the  metal  [?]  thus  evaporates 

"\y  into  the  room  where  the  {uiiient  sits  and  sleeps,  and  in   this  way  it  becomes  ab- 

I.      Under  it**  influence  I  have  often  been  surprised  to  find  how  nipidly  goitres  dis- 

appKar.      With  this  treatment  I  at  times  rub  in  an  ointment  of  the  iodide  of  ammonium, 

a  dmclim  to  an  ounce.     To  paint  a  goitre  with  the  tincture  of  iodine  is  useless,  as  one 

ajiplicaxiuti  renders  the  akin  hard  and  incapable  of  absorption.     Dr.  R.  Stoerk,  of  Vienna 

(IhTi),  injects  alcohol  into  tlie  soft  parenchymatous  and  cystic   varieties;   one  or  two 

dmchins  being  introduced  by  means  of   a  Pravaz  syringe,  turning   the  goitre  hard  by 

esui-i  tlaiion  of  its  colloid  contents.     The  injections  should  be  repeated  at  intervals 

of '^  ,  s,  in  difl'erent  parts  of  the  tumor.     He,  however,  advises  that  a  few  drops  of 

lodific  «l*oulJ  be  adtlcd  to  the  alcohol  to  |»revent  fermentation  taking  place.     Dr.  Liicke, 

of  IVrnc^  Is  in  the  habit  of  trpatin}»  hard  goitres  by  injecting  strong  tincture  of  iodine 

iuidihe  tumor,  one  or  more  pttnctures  being  made  at  a  time,  according  to  the  size  of  the 

vumnr^  and  be  reports  with  gtMDd  success.    ('Luncel,'  18.!i*J.)    [Injections  of  ergotine  have 

•wiwrd  to  Ik?  beneficial.]     Dr.  Mouat,  of  Bengal,  spoke  (*  In.  Aonals  of  Med.  Science,* 

IW7)  vol  V  I.Il'IiIv  in  favor  of  the  use  of  biniodide  of  mercury  in  combination  with   the 

T)»J«of  \  t  the  cure  of  goitre.     He  used  the  mercury  as  an  ointment  of  the  strength 

of  iliret  ......--  to  u  pound  of  lard.     It  was  rubbed  in  for  ten  minutes,  an  hour  after 

••uwifte,  and  ibe  |>atient  had  afterwards  to  sit  with  his  goitre  held  well  up  to  the  sun,  as 
Wigm  he  could  endure  it.  After  (his  a  fresh  layer  of  ointment  was  to  be  applied  with  n 
ttrtful  and  tender  hiuid,  the  patient  sent  )»ome,  and  the  oiiitmeiU  left  to  be  absorbed.     In 


ExophthKlmio  gottr«.     (Wllk«*f)  cm«.) 


158 


DISEASES    OF    THE    THYROID    GLAND. 


orditmry  cases  ihh  tr«*atmpnt  was  said  lo  liavf  been  sufficient  to  efl[*ect  a  cure,  and  iliat  only 
in  exreptioniil  cases  was  a  fresli  application  necessary.  lie  gives  his  cases  of  recovery  by 
tljouwinds.  It  is  possible  lliat  in  this  country  llie  treatment  has  faik'd  for  want  of  the  my* 
of  the  sun.     I  havu  tried  it  without  the  sliglitest  beneficial  result. 

In  Graves's  disease  iodine  appears  to  be  not  only  U!*eless  but  injurious.  Tonics,  more 
particularly  iron,  are  apparently  the  most  ap[>lieable. 

In  excejitional  cases  a  gcjitre  may  so  increase  and  press  u[ion  the  larynx  and  surround- 
ing parts  a.s  to  threaten  lite,  and  may  even  cause  death  by  a  gradual  [irocess  of  suftocafion, 
but  more  eomnioiily  by  exciting  some  sudden  laryngeal  !*|ia*mi.  In  18()0  I  treated  sueh  a 
case,  sent  to  me  by  Mr.  Ilolman,  of  F.i\st  Hnathly,  in  whi*'li  a  large  thyroid  gland  was 
causing  chronic  suHTocation  by  its  m<?chanica]  pressure,  nn<l  it  ultimately  [>rodueed  imme- 
diate death  by  exciting  some  laryngeal  sjiasm.  Dr.  HerLK-rt  l>avies  ha;*  recorded  a 
similar  case  ('  Path.  Sue.  Trans. ^  1849),  and  in  ih«  Musmim-'^  of  St.  George's  and  Bar- 
tlic>lomew\s  Hospitals  preparations  exist  with  similar  liistories. 

In  fiome  cases  the  Irenlmenl  by  setnna  has  been  of  value,  suppuration  o(  the  lliyroid 
having  been  followed  by  a  rjipid  subsidence  of  the  hypertrophied  or  Jibrous  structure  of 
t!je  gland.  Mr.  Iley,  of  Leeils,  adopted  this  practice  with  mucli  sucress.  In  other 
examples  of  goitre  the.  question  of  operative  interferetice  may  have  to  be  entertained,  and 
will  be  eonsich^red  in  another  page. 

Cystic  Bronchooele  —  Cf/stg  are  often  met  with  in  rliii*  gland,  and  occjisionally 
they  assume  hirge  dimensions.  They  appear  as  more  or  less  glob\ilar,  lenae,  fluctuating 
tumors,  moving  up  and  down  with  the  larynx,  as  all  thyroid  tumors  do.  They  may 
coinain  only  the  glairy  fluid  of  the  gland,  or  a  more  serous  or  sanguineous  fluid,  or  old 
grumous  blood,  Oecstsionally  on  being  punctured  they  will  go  on  bleeding  even  to  the 
death  of  the  fiatient.  Such  cysts  ap]»ear  either  in  one  or  other  lobe  or  in  the  istlmms. 
In  ]S7'2  I  treated,  with  Dr.  Hess,  a  case  of  blood-cyst  of  the  isthmus  in  a  girl,  and  drew 
off  abuiit  half  an  oimce  of  a  thick,  grumous,  cc^fii-olooking  fluid.  In  18G3  I  tapped  a 
cyst,  the  size  of  a  cocoa-nut,  in  the  right  lob«  of  the  thyroid  of  a  woman,  ait.  2G,  which 
bled  profusely,  and  the  hemorrhage  was  only  arrested  by  closing  the  wound.  The  cyst 
tilled  up  at  once  nearly  to  its  tbrmer  size,  but  Bub«te<piently  gmdually  contracted,  and  after 
live  or  six  years  scarcely  any  remains  of  it  could  bo  found.  Simply  tapping  u  serous  cyst 
may  cure  it.  When  it  fails,  the  cyst  may  be  injected  with  a  solution  of  iodine  varying  in 
strength  from  five  to  ten  minims  of  the  compound  tincture  to  a  drachm  of  water  or  simple 
alcohoL  When  these  fail,  a  seton  has  been  recommended,  which  is,  however,  a  dangerous 
practice,  and  should  only  i)e  adopted  when  simpler  means  are  unavailing  ami  further  inter- 
ference is  re<|uiiiite.  In  cysts  of  the  isthmus,  more  particularly  blood-cysts^  an  incision 
into  the  cavity  is  a  good  and  successful  operulion.  Should  a  cyst  after  tapping  suppurate, 
it  must  Ik*,  dealt  witlj  as  an  abscess,  and  freely  openerl  as  soon  ns  the  existence  of  pus  can 
be  made  out,  for  the  thyroid  i*  in  a  dangerous  position  for  suppuration  to  occur.  I  have 
Buccessfidly  trejited  one  caseof  su(*[)urftling  thyrriid  cyst,  after  tapping,  by  incision,  but  ihe 
cases  in  which  this  treatment  is  called  for  are  rare. 

Dr.  M.  Mackenzie  has  ('  Lancet,*  May,  ]87"2)  advocated  the  practice  of  converting  the 
cystic  discise  of  tlie  thyroid  into  a  chronic  abscess  by  the  following  means: — '♦  First 
empty  the  cyst.  When  practicable,  it  is  well  to  make  the  pimcture  as  near  as  possible  to 
the  median  line^  and  to  select  the  most  dependent  portion  of  the  tumor  for  the  introiluc- 
tion  of  the  instrument.  As  soon  as  the  trocar  is  felt  to  pierce  the  cyst-wall  it  should  be 
withdrawn,  and  the  canida  passed  further  in  by  means  of  a  blunt-pointed  key.  The  fluid 
having  been  withdrawn  through  the  canula,  a  solution  of  the  perchloride  of  iron  (two 
drachms  of  the  salt  to  an  ounce  of  water)  is  injected  through  the  canufa  by  means  of  a 
syringe.  The  plug  is  re-inserted,  and  the  canuhi  secured  in  position  by  a  strip  of  plaster. 
The  injection  of  iron  is  re[ieated  at  intervals  f>!  two  or  three  days,  until  su]ipur.ition  is 
established.  When  this  point  is  reached  the  tube  15  withdrawn,  poultices  are  applied, 
and  the  case  treated  as  a  chronic  abscess.  Where  tho  tumor  consists  of  more  than  one 
cyst,  it  may  be  necessary  to  make  a  second  or  a  third  puncture;  but  it  frequently  hupi>en8 
that  other  cysts  can  be  opened  through  the  cyst  originally  punctured."  Some  cysts 
become  calcareous,  and  should  be  treated  by  excision.  This  practice  is  only,  however,  to 
be  entertained  when  the  cyst  causes  symptoms  which  llireateu  life.  In  Guy's  IIosp, 
Museum  there  is  a  pre[>araiion  of  a  calcareous  cyst  with  an  iutni-cystic  growth. 

Acute  inflammation  of  the  thyroid  gland  h  dotibttess  a  rare  otiection.  I 
have  never  svnn  sucli  a  case.  Holmes  Coote  recttrds  one  in  •  Jlolmes's  System.'  Suppu- 
ration of  a  cyst  in  the  gland  after  surgical  interference  is  more  common. 
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Acute  hypertrophy  may  appear  and  produce  dangerouH,  if  not  fatul  symploms. 
Dr.  KisiJon  Bennett,  in  his  interesting  'LuuilL'iun  Leclnrt-s  lor  1^71/  has  ivrordetl  such 
ao  ingtance,  which  I  had  the  advantage  of  seeing,  in  consultation  witli  him  and  Mr. 
Jackson,  of  lligldiury.  It  was  in  a  young  man,  itt.  lii,  M'ho,  three  months  before,  became 
the  subject  of  paroxysmal  attacks  of  astlinuilic  dyspnu'a,  associated  at  times  with  a  wheez- 
ing or  whistling  re8[)initioi^  and  ssome  general  enlargement  of  the  base  of  the  neck.  Three 
dajs  before  his  deatli  this  difficulty  became  extreme,  the  paroxysms  becauie  more  fre(juent 
Mid  severe,  and,  on  the  day  of  his  death,  a  severe  paroxysm  took  place,  whicii  pa-ssed  on 
to  u  forced  and  heaving  respiration,  beyond  anything  I  hud  ever  before  witnessed,  and 
speedy  death  resulted.  I  performed  tracheotomy  upon  the  patient,  with  the  slender  hope 
titat  sonic  light  might  be  thrown  upon  the  nature  of  the  c:»,se  to  guide  us  in  its  treatment, 
if  not  to  give  relief,  hut  in  doing  so,  what  was  probalile  before  heeame  evident  then,  vizi, 
that  the  obstruction  was  below.  I  had  no  perforated  instrument  with  me  long  enough  to 
force  beyond  the  point  of  obstruction  except  a  female  catheter^  whieh  struck  against  some 
solid  bixly  that  preventetl  its  progress.  After  death  the  thyroid  body  was  found  to  be 
ouch  enlarged,  and  mainly  below  the  sternum  and  along  the  sides  of  the  tracliea.  The 
trachea  below  myo{>ening  was  flattened  latenilly  to  within  half  an  inch  of  the  bifurcation; 
and  was  also  twisted  to  the  left,  being  surrounded  by  the  greatly  enlarged  and  firm  lateral 
IoIm?  of  the  thyroid.  The  structure  of  this  enlarged  gland  was  clearly  that  of  hypertrophy, 
not  of  cyatic  or  other  apparent  diseasie.  As  an  example  of  acute  rapid  hypertrophy  of  the 
thyroid,  the  case,  stiys  Dr.  Bennett,  *' points  to  the  propriety  of  regarding  any  acute 
enlargement  of  this  gland  in  young  people  ^vith  more  anxiety  than  we  are  perhaps  accus- 
tomed to  do,"  particularly,  it  should  be  added,  when  the  lobes  of  the  gland  pass  down 
behind  the  sternum. 

[Death  has  occurred  where  the  history  pointed  to  the  acute  bronchocele  being  of  only 
three  weeks*  duration.  Lennox  Browne  has  referred  the  fatal  dy^ipncea,  in  many  of  these 
cases,  to  intorniption  in  rhythm  of  the  involuntary'  muscles  of  tlie  tmchea,  gince  the 
tn»chco-steno*<is  is  ofien  slight.] 

Thyroidal  tumorSi  doubtless,  exist,  although  they  are  not  common ;  these  may  be 
adenoid  and  innficeut,  or  cancerous  growths. 

An  adenoid  growth  may  appear  as  a  tumor  within  the  gland  itself,  or  connected  with 
it,  or  more  commonly  n^  an  intra-cystic  growth,  simihir  to  tbat  seen  so  frequently  in  the 
brea*t.  In  their  cliniciil  history  such  cases  cannot  wtdl  he  diagnosed  from  the  ordinary 
goitre,  although,  when  the  dijsease  is  unilateral,  and  nj^sumes  a  roundetl  or  irregular  form, 
and  app«irs  to  be  an  isolated  outgrowth  of  the  gland  itself,  the  nature  of  the  tumor  may 
be  hUgpecied;  when  placed,  however,  within  the  gland  itself,  or  within  a  cyst  in  the 
gland,  tJie  diagnosis  is  impossible.     In  the  llgure  below  (Fig.  72),  taken  from  a  drawing 
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MlcrUfCoplciil  uppuarmncu  of  Utyrotd  ((Uada.     (From  Dr.  MoX()u'» 
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by  Dr.  >l"\Mii,  v»f  an  old  preparation  in  the  Guy*s  Hospital  Museum  (1711**),  a  tumor 
tlie  *i/e  of  :t  -inpc  ia  depicted  hanging  down  loosely  by  a  pedicle  attached  to  a  lobe  of  the 
glands  In  the  gland  there  is  a  well-marked,  cup-like  depression,  from  which  the  tumor 
Imd  fallen  out,  the  pedicle  mainly  consisting  of  a  large  artery  emerging  from  the  gland. 
The  growth  had  an  ossified  capsule,  and  was  compoi^ed  of  a  structure  like  that  of  thyroid 
ltssl^e  (Fig.  73).  My  late  colleague,  Mr,  Poland,  has  recorded  a  like  case  in  which 
excision  was  8ucce«sfully  peiforme<l  ('Guy's  Hoap.  Uep.,'  1H71).     Frerichs,  Rokitnngky, 
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untl  Virolnnv  record  somewliat  similar  instances.  Paget  lliiis  refers  to  the  Bubject  of 
aci:i'ssor>'  tliyroid  tumors:  ''■Tliesu  rjrowlhs  of  new  ^Iiirid  tissiiL"  iniiy  apjjcar  not  only  in 
the  substance  uf  tint  t^nlarging  thyroid,  but  external  to  and  detaclied  from  the  gland. 
Such  outlying  masses  of  thyroid  gland  are  not  rare  near  bronchoceles,  lying  by  them  like 
the  little  spleens  one  sees  near  the  larger  ma,«s.  Their  history  i?i  merged  in  that  of  bron- 
choceles (see  'Virchow,'  lect.  22),  with  wlucli  they  are  nsually  associated,  whether 
imbedded  as  distinct  masses  in  the  enlarged  gland,  or  lying  close  to  it,  but  discon- 
tiniiouf*," 

Cancerous  grcwrths  appear  as  infiltrating  afiecticms  of  the  gland,  or,  as  distinct 
tumors;  they  have  no  special  clinical  chaniclers  until  they  attack  the  surrounding  tissues 
by  continuity,  or  break  down.  Tlie  Guy's  liosp.  Mus.  contains  four  preparations  of  tins 
diaeu^e. 


Operative  Interference  in  Thyroidal  Tumors. 

Many  operative  proceedings  have  been  suggested  and  adopted  for  goitre  and  thyroidal 
tumors.  Sir  W.  Biizard^  Earl^and  Cojites  ('  Med.-Chir.  Tnins./  vol.  x.)  tied  the  5n[>e- 
rior  thyroid  arteries,  with  the  view  of  starving  the  disease,  and  C(>ates's  attempt  wjis 
Httemh^d  with  success,  but  the  o|.>eration  is  necessarily  a  severe  one,  and  the  free  arterial 
supply  from  the  inferior  thyroid  arteries  tends  to  nedlralize  its  good.  At  the  present  day 
it  is  properly  discarded.  JSetons  have  likewise  been  used  with  good  success  for  this  atlec- 
tion,  ami  deserve  a  more  extended  triah  Excision,  however,  is  probably  the  only  opera- 
lion  that  is  worthy  of  consideration  when  any  operative  measure  at  all  is  to  be  entertained. 
It  need  hardly  be  state<l,  that  no  surgeon  woidd  venture  to  recommend  the  removal  of  a 
thyroid  gland  or  tumor»  unless  life  was  jeopardized  from  its  growth,  and  leas  severe 
measures  had  failed  or  were  inapplicable;  only  tinder  such  circumslances  is  the  attempt 
just i liable.  That  it  can  be  done  soccessfuUy  has  been  proved  by  Dr.  W.  Warren  Grec«ne, 
of  Maine;  and  tn  tlie  'Amencan  Journal  of  ACedicnl  Sciences' fur  .January,  IH71,  two 
such  cases  are  recorded.  Mr.  Poland's  case,  already  referred  to,  is  another  in  point,  and 
more  recently  that  of  Dr.  1'.  11.  Watson. 

Hemorrhage  is  the  chief  danger  to  be  dreaded  in  the  operation,  but  if  the  fingers  be 
well  used  to  enucleate  t!ie  growth*  without  dividing  or  cutting  inio  its  ca[jsule,  and  if  tl»« 
pedicle  eontuining  the  vessels  which  supply  it  be  rapidly  reaehed  and  ligatured,  bleeding 
may  be  disregan^ed.  As  an  extra  point  of  caution  it  appears  to  be  a  sound  practice  to 
ligature  before  cutting  all  parts  that  require  division,  in  the  same  way  as  does  the  surgeon 
in  ovarian  cases,  and  for  the  same  reason.  Should  the  tumor  turn  out  to  be  an  adrnoid 
growth,  in  or  connected  witli  the  gland,  as  in  Pol'intrs  case,  it  may  be  removed  with 
comparative  facility,  and  should  it  be  an  enlarged  gland  simply,  even  a  pound  and  a  half 
in  weight,  success  may  follow,  as  was  proved  by  Greene's  and  Watson's  cases.  Indeed,  I 
cannot  do  better  than  give  the  sevend  steps  of  the  operation  in  Dr.  Greene's  own  words: — 

**  1st.  Exposure  of  the  tumor  by  linear  incision  of  ample  length,  avoiding  most  sedu- 
lously aiij-^  wounding  of  the  tumor  or  its  fascia  propria, 

2d.   Division  of  the  fascia  propria  upon  the  director, 

3d.  The  reflection  and  the  enucleation  of  tlie  tumor  with  the  fingers  and  handle  of  the 
scalpel,  paying  no  attention  to  hemorrliage,  however  profuse^  bm  going  on  as  rapidly  as 
possible  to  the  ba.se  of  the  gland,  and  compressing  the  tliyroid  arteries. 

4th.  TransJixion  of  the  pedicle,  from  below  upwards,  with  a  blunt  curved  needle,  armed 
with  a  double  ligature,  and  tying  each  half,  or,  when  jiracticable^  dividing  the  pedicle  into 
as  many  |M>rtions  as  there  are  main  arterial  Inmks,  and  tying  each  portion  separately. 

5lh.  Excision  of  the  gland,  and  subsequent  dressing  of  the  wound,  as  in  ordinary 
cases." 

Dr.  P.  Heron  Watson,  in  an  interesting  paper  on  the  operation  (*Edin.  Med.  Journ.,* 
Sept.  IJriT.'l),  strongly  advises  that  ''  the  investing  fascial  sheath  of  the  thyroid  shouhl  be 
left  undivitied  until  the  mediate  ligature  of  the  vessels  included  in  their  fine  cellular  she.n,th 
has  been  effected,"  and  he  proved  by  cu-ses  that  this  can  readily  be  etfected  through  ilio 
wound  ntade  for  the  remov'al  of  the  gland,  lie  condemns  anything  like  rou«;hnes9  in  llie 
remuvid  of  the  gland,  and  believes  that  the  oijenititLin  he  advocates  and  bad  successfully 
perlbrmed  in  five  cas^i^s,  i.s  easy,  rapid  in  execution,  atul  devoid  of  risk. 

I  cannot  forbear,  however,  from  quoting  Dr.  Greene's  concluding  i*emarks,  which  are 
so  full  of  sound  sense  and  wisdom.  ''  I  cannot  refrain  from  one  word  of  warning  to  my 
younger  brethren,  whose  ambition  may  make  their  fingers  lingh',  lest  lliey  should,  in  the 
light  of  these  successful  cases,  be  too  easily  temptetl  to  inlerlere  with  these  growths.     It 
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t**  und  alwaya  will  be,  exceedingly  rare  that  any  such  interference  is  warranUible,  never  for 
relief  of  deformity  or  discomfort  merely  ;  only  to  save  life,  and  if  it  is,  beyond  all  iiuestion, 
delfrmined  in  any  g^ivcn  case  that  such  an  openilion  gives  the  only  chance  for  snatching  a 
fellow-being  from  an  untimely  grave,  be  it  remembered  that  accurate  anatomiiral  knowl- 
edge, and  a  perfect  aelf-control  under  the  most  trying  ordeals  through  which  a  surgeon 
can  pass,  are  indis^iensable  to  its  best  performance." 

[Free  incision  of  the  deep  fascia,  binding  down  the  enlarged  gland,  may  at  times  be  of 
tervice  by  lessening  the  pressure  on  the  trachea.  Laryngotomy  and  tracheotomy  nmy 
possibly  do  good  in  suttwative  goitre.  In  vascular  bronchocele  full  doses  of  digitalis 
should  be  administered  as  a  part  of  tJie  treatment. 

Jolm  B.  Roberts,  *  Acute  Brouchocele,  etc.,  in  Pregnancy,  with  Table  of  Cases  of  Acute 
Bronchocele,'  'American  .Tourn.  of  Med.  Sciences,'  October,  l^TG  ;  Lennox  Browne, 
•American  Journ.  of  Mi^d,  Sciences,'  April,  1877;  E,  II.  Betmet,  *  Acute  Meufitrual 
Goitre,*  *3Iedical  Gazette,'  New  York,  March  G,  188U;  Luwson  Tait,  'Edinburgh  Med. 
Joum.,'  May,  1875;  Guillot,  'Archives  Gen.  de  Medecine,'  t.  xvi.  p.  513.J 
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CHAPTER   VI. 

CONTUSIONS  AND  WOUNDS  OF  THE  9CALP.— BLOOD  TUMORS,— OSTITIS. 

IxjCRiES  of  the  head  are  always  of  imjiortance,  and  however  trivial  they  may  appear 
to  be  are  never  to  be  lightly  treated.  AUliougli  a  blow  upon  the  hearl  may  not  be  followed 
at  the  lime  by  any  symptoms  of  brain  disturbance,  and  the  only  apparent  result  may  be  a 
simple  cutaneous  bruise,  the  bone  may  have  suffered  as  well  as  tlie  integument ;  as  a 
ccmsequence,  grave  results  may  ensue,  since  an  acute  inHammation  of  the  di|»loe  of  the 
sVuU  is  a  condition  fraught  with  danger,  and  a  chronic  inflammation  of  the  bona  is  scarcely 
less  serious.  When,  moreover,  Jis  a  primary  eflect  of  injury,  evidence  exists  of  brain 
disturbance,  the  im|K)rtance  of  the  case  is  increased,  for  brain  concussion  as  a  rule  means 
brain  bruising,  and  as  a  consequence  the  severest  effects  may  follow  the  sim[dest  accident. 
It  is  well  for  the  student  to  have  these  truths  impressed  on  his  mind  at  the  beginning  of 
a  chapter  on  injuries  to  the  skull,  for  they  have  a  practical  bearing  of  vast  importance. 


CONTrSIONS  OF  THE  ScALP  AND  BlOOD  TuM0R5. 

Th«  integuments  of  the  scalp  have  this  peculiarity,  that  they  are  intimately  connected 
with  the  aponeurosis  of  the  occipilo-frontalis  muscle;  indeed,  practically,  these  parts  may 
be  regarded  as  one,  for  they  are  not  to  be  separated,  and  move  together  over  the  cranium. 
They  are  well  supplied  with  vessels,  and,  consequently,  have  considemble  power  of  repair, 
and  rarely  slough.  A  simple  contusion  of  the  scalp,  not  complicated  with  any  great 
etlu^ion  of  blood  or  other  local  injury,  recpiires  little  surgical  attention  ;  it  has  a  tendenoy 
to  recover  like  contusions  of  other  parts,  althougli,  when  complicated  with  any  great 
eiTttsion  of  blood,  ditUculties  arise.  When  any  great  effusion  of  blood  coniplicafes  a  con- 
tosion,  a  blood  tumor  is  «iid  to  exist,  and  when  this  occurs  on  the  sc^ilp  tiie  affection  is 
known  by  the  term  ccphatfurmatoma.  In  newly-boni  children  this  affection  is  frctjuently 
met  with  and  is  commonly^  although  not  always,  a  result  of  a  difficult  or  instrumcnl;d 
labor.  It  is  nsually  situated  over  the  parietal  bone,  showing  itself  as  a  more  or  less 
Ci  -  -Thed,  soft,  fluctuating  tumor;  but  the  largest  I  have  ever  seen,  was  over  the 

(  I'one.     When  the  tumor  is  small  and  confined  to  one  bone,  it  is  probable  that 
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tlie  blood  ifi  effusod  beneath  tlie  pericranium.  Wlien  lh<'  (^welling  is  lorger  and  spread 
over  more  tliuu  one  bone,  the  effusion,  doubtless^  is  poured  out  beneath  the  aponeurosis  of 
the  scalp. 

In  the  former  or  subperi cranial  form  the  indumted  base  ma}'  organize,  or  inflammatory 
matter  may  he  poured  out  around  it,  and  assume  tlie  character  ot*  bone»  more  or  le-s«j 
covering  in  the  Bwelting ;  and,  in  neglected  aises,  suppumtion,  which  occasionally  passe 
on  to  involve  the  bone  itfiell',  may  follow. 

In  the  Intter  or  ^ubaponrurotic  fonn^  in  which  the  blood  is  generally  rapidly  al^sorbed, 
a  peculiar  crackling  F^ensalion,  which  is  very  characteristic,  will  be  often  given  to  the 
hand  in  manipulation.  In  feeble  infants  t!ii^  process  of  absoqjtion  maybe  delayed,  or  may 
fail  altogether  ;  under  which  circumstances  surgical  aid  is  culled  for- 

In  the  adult,  in  addition  to  the  forms  of  blood  tuaior  jutit  descrilwid  as  a  consequence  of 
injury,  blood  may  be  etlused  into  the  skin  itself,  nnd  ap))ear  as  a  hard  wnyielding  lump. 

When  a  bh>od  tumor  has  an  indurated  hut^e,  rising  from,  and  apparently  continuous 
withi  the  bone,  with  a  defined  edge  towards  the  centre,  the  idea  may  jjresent  itstdf  that  a 
fracture  with  deprci*sion  exists.  Under  such  circumsiances  the  surgeon  will  be  .assisted 
in  his  diagnosis  by  tirmly  pressing  his  thumb  or  linger  for  a  few  seconds  upon  the  ridge : 
this  act  in  a  recent  c:vse  often  displaces  the  tibrin^  reveals  t!»e  uninterrupted  continuity  of 
the  bony  siu-face,  and  thus  proves  the  nature  of  the  case.  There  will  also  be  an  absence 
of  symptoms  of  fracture.  When  the  case  is  complicated  with  bmiu  symptoms  or  a  rup- 
tured artery,  giving  rise  to  pulsation  in  the  tumor,  some  dillicahy  in  diagnosis  may  be 
ex(»erienced. 

Treatment. — In  an  ordinary  case  of  contusion  or  of  blood  tumor  the  beat  application 
is  a  cold  or  spirit  lotion  :  muriate  of  ammonia,  in  solution,  Iteing  as  good  as  any.  AVhen 
a  rapidly  forming  blood  tumor  exists,  which  i'eels  tense  or  pulsates^  pHowdered  ice  in  a  bag 
should  be  applied,  the  cold  preventing  the  flow  of  blood  and  encouraging  alisorption. 
"When  the  rupture  of  a  large  artery,  such  as  the  tem|wiral  or  occipital,  is  suspected,  as 
indicated  by  the  pulsation  of  the  tumor  and  other  symptoms,  it  may  be  advisable  lo  apply 
pressure  over  the  trunk  of  the  vessel.  When  absorption  of  the  effused  blood  does  not  r«ke 
jdace,  the  cystic  swelling  should  be  tapped,  the  fluid  dniwn  ofl",  and  pressure  applied.1 
This  ojieration  too  muy  be  rej)e!ited  several  times ;  the  Huid  often  becomes  serous.  Sliould  . 
tapping  fail,  an  incision  ought  to  be  made  sufficient  to  allow  of  the  free  escape  of  the 
pent-u[)  tluid  and  to  prevent  its  re-colleclion  ;  gentle  pressure  should  also  be  subsequently 
applied  on  the  part.  In  very  obstinate  cases  the  ttimor  may  be  treated  as  a  serous  cyst, 
and  injected  with  iodine.  When  the  effused  blood  breaks  up,  and  ciiuses  suppumtion — a 
somewhat  rare  result — a  free  incision  is  require<l  and  the  case  must  be  treated  as  one  of 
abscess.  During  this  period,  tonic  treatment  is  often  required  to  improve  the  patient's 
powers.  When  the  tumor  is  large,  the  patient  should  bt^  kept  quite  free  from  excitement, 
and  the  diet  carefully  regulated  according  to  the  special  wants  of  the  case.  As  a  rule,  all 
Buch  cases  do  well. 


Scalp  Wounds. 

Incised  and  laccnited  wounds  of  the  scalp  are  very  common,  and  when  not  complicated 
with  injury  to  the  skull  or  its  contents,  genenUly  do  well.  Blunt  instruments,  forcibly | 
apitlied,  produce  scal[t  wounds  very  like  those  caused  by  sharp-cutting  ones.  Woun<l 
which  exhibit  entire  hair-bulbs  projecting  from  the  surface  of  their  sections  have 
probably  jiroduced  by  a  blunt  instrument,  while  on  the  other  hand,  when  the  hair-bulli 
are  found  cut,  the  wound  has  to  a  certainty  been  caused  by  a  sharp  one.  (  Vide  paper, 
'  Glasgow  Med.  Journal/  January,  187f»,  by  Dr.  Wm.  MacEwen.)  Large  portions  of  the 
scalp  may  be  torn  away  from  it5  connections  with  the  pericranium  or  bone,  and  on  rea 
justment  live,  though  much  bruised  and  injured,  the  extreme  vascularity  of  the  scalp 
favoring  its  repair,  and  the  subject  of  the  injury  may  recover  without  a  bad  symptom.  It 
is  generally  ihotight  that  these  wounds  are  es|jecia!ly  *'  liable  to  prove  the  exciting  cause 
of  erysipelas."  I  am  disposed  to  doubt  the  accuracy  of  such  au  assertion^  because  from 
my  notes  of  17.0  cases  of  scalp  wounds  admitted  consecutively  into  Guy's  in  eight  years — 
and  it  must  be  added  that  only  the  severe  are  admitted— I  find  that  erysipelas  followed 
only  in  tliree,  or  in  1.71  per  cenL^  this  proportion  being  about  the  same  as  that  obtaining 
in  surgical  cases  genendly. 

Lacerated  or  crmtnsed  wounds  of  the  scjilp  nirely  slougli,  and  should  \w  treated  as  the 
incised.  Punctured  wounds  are,  however,  liable  to  be  foUowed  by  diffused  iutlamuiation 
beneath  the  scalp. 
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Treatment.^ — Under  all  circumstances  and  conditions,  scalp  wounds  should  ha  gently 
and  carefully  dcfttied  willi  tepid  water,  and  their  edges  adjusted  and  nmintained  in  poai- 
tioo.  The  hair  sliould  be  removed  in  the  neighborhood  of  the  wound »  and  the  head  kept 
cool.  When  the  wound  is  not  exleni«ive,  and  irs  edges  can  be  adjusted  by  strips  of  plaster, 
gutures  arc  not  needed  ;  but  when  any  difficulty  is  experienced,  they  may  be  us  fearlessly 
applied  to  the  scalp  »is  to  other  pjirts  ;  in  extensjive  lacerations,  indeed,  the  application  of 
sutures  i«  decidedly  preferable  to  any  other  form  of  practice,  iuaj^rauch  as  with  their  use 
the  wound  Ciin  be  kept  clean  and  moist  by  water  dressing,  which  i&  not  p<:«j*ible  where  u 
quantity  of  strapping  has  been  employed.  In  the  application  of  the  suture,  however,  care 
must  be  taken  not  to  include  the  aponeurosis  of  the  oceipito-fron talis  muscle,  for  there  is 
more  danger  of  setting  uji  mischief  in  the  cellular  tissue  beneath  this  ten<lon,  when  this 
pratrtice  is  adopted,  than  when  the  sutures  simply  pa;^  through  the  skin  itself.  The  kind 
of  suture  is  unimportant,  although  many  surgeons  prefer  the  metallic.  All  sutures  should 
be  n?rooved  on  the  second  day,  as  wounds  of  the  scalp  heal  nipidly. 

AVhen  the  |M?ricranium  is  torn  off  and  the  bone  exposed,  no  difference  in  practice  is 
needed,  the  prospects  of  a  satisfactory  recovery  under  these  circumstances  being  as  good 
]bi  in  a  leas  complicated  ease.  When  the  bone,  however,  has  heen  much  injured  superficial 
necrosis  may  follow.  Should  diftused  suppuration  occur  in  the  cellular  tissue  beneath  the 
aponrurosis,  the  sooner  a  free  escape  is  given  to  the  matter  the  better,  as  such  cjises  are 
always  attended  with  greater  danger  to  the  periosteum,  to  the  bone,  and  even  to  the  life  of 
the  patient.  To  attain  this  end  the  edges  of  the  wound  should  be  sepamted  in  [larts,  or 
limiud  incisions  made  through  the  tissue  to  the  bone.  By  adojiting  this  practice  early, 
the  extension  of  the  inflammation  will  often  be  checked,  and  tl»e  extent  of  sloughing  of 
the  cellular  tissue  limited.  Warm  fomentations  and  water  dressings  should  always  be 
applied. 

When  extensive  sloughing  takes  place,  there  is  no  reason  why  a  good  recovery  should 
DOf  follow,  if  the  powers  of  a  patient  are  good,  and  the  kidneys  sound. 

The  powers  of  a  patient  must  be  kept  u[»  by  tonic  medicines,  such  as  iron  or  quinine, 
generous  diet  allowed,  and  stimulants  employed  when  needed.  Sedatives  to  procure  sleep 
are  aim  essential. 

When  bleeding  is  trotiblesome,  the  arteries  should  be  twisted,  acupressed,  or  ligatured ; 
wlien  it  occurs  merely  as  a  general  CHjzing  of  l>lofH(l,  pressure  may  l»e  applied  either  to  the 
woand  or  to  the  trunks  of  the  supjilying  vessels.  In  rare  cases  wiiere  the  deep  vessels  of 
Ae  cemporal  fossa  are  wounded  and  bleeding  cannot  be  arrested,  the  question  of  jyqilying 
a  ligature  to  the  external  or  common  ciirotid  may  have  to  be  entertained.  It  luis  never 
fallen  \q  my  lot,  however,  to  witness  such  a  case. 


Contusion  of  the  Bones  of  the  Skull 

IP,  doubtless,  a  common  consequence  of  scalp  injuries  both  with  and  without  a  wound;  so 
too  U  scratching  or  abrasion  of  the  bones  frequently  combined  with  a  laceration  of  the 
scalp.  In  the  majority  of  such  casc^  a  good  recovery  takes  place,  it  being  the  exception 
that  a  different  result  is  mot  with  and  that  acute  inflnmmiition  of  the  bone  with  all  its 
dangers,  or  chronic  inflammation  with  all  its  difficulties  follows. 

Acttte  injiammation  of  the  hone  is  a  severe  affection,  more  jmrticularly  when  the  diploS 
la  in«Y>lvfd  ;  for  the  diseast^d  action  may  extend  inwards,  giving  rise  to  a  local  suppuration 
between  the  bone  and  the  dura  niater,  or  it  may  involve  the  arachnoid,  and  occjision  a 
fltflused  inflammation  of  this  membrane  and  the  brain  itself. 

A  chronic  injiammation  of  the  hone  may  be  followed  by  very  similar  results,  or,  by  a 
thickening  of  the  injured  bone. 

During  the  progress  of  necrosis  of  the  skull,  these  results  are  always  liable  to  occur, 
JMCOnapanied  by  a  low  kind  of  phlebitis  of  the  cerebral  sinuses  and  pyj<mia. 

Hm!  symptoms  which  indicate  either  of  these  two  conditions  generally  appear  two  or 
thme  weeks  after  the  accident,  and  vary  in  intensity  according  to  the  action.  In  acute 
<l«i>en«r  there  is  more  constitutional  disturbance  and  headache,  |iassing  on  to  general  brain 
disturbance,  convulsions,  paralysis,  coma,  and  death.  In  chronic  disease  the  general 
armplomfl  are  less  severe,  and  the  local  milder,  but  persistent  headache  is  always  present. 
When  Che  inflammation  spn^ads  inwards  towards  the  arachnoid  and  brain,  other  symptoms 
show  themselves,  such  a*  aevert?  local  {►ains  to  delirium,  twitching  of  the  muscles,  convul- 
•totu,  (fimlyftis,  coma,  and  death  ;  the  rapidity  of  the  progress  of  the  dise^ise  governing 
the  i^upioms.  When  marked  rigors  appear,  suppuration  is  indicated,  often  of  the  pyiEmic 
ktnil  I  and  convulsions  of  an  epileptic  nature  are  frequently  found  in  the  chronic  form  of 
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the  diseaBC.    Persistent  headache  after  an  injnrv  to  the  head  is  always  a  symptom  demanding 
anxious  attention,  as  it  too  often  means  progressive  mischief  within  the  BkulK    This  subjectt 
will  however  receive  further  elucidation  in  the  chapter  on  intra-craniftl  intiammation. 

mJUEIES  OF  THE  CRAHIUM. 

There  are  some  leading  praetieal  facts  or  principles  wliich  slionld  be  impressed  npon 
tluj  memorj'  of  every  surgeon  who  hus  to  deal  with  injuries  to  the  head.  Those  I  finve 
formuhited  zis  follows,  believing  it  lo  he  well  lu  place  ihera  at  the  beginning  of  a  chapter 
on  such  injuries. 

1.  A  concussed  brain  should  be  regarded  as  a  bniised  one. 

2.  Fnictures  or  injuries  of  the  skull  are  of  importance  so  far  as  they  are  associated  wrtl 
damage  to  the  sknll  contents  ;  a  eomponnd  fracture  uncomplicated  with  shaking  ot*,  or 
injury  to,  the  cranial  contents,  being  less  liable  to  be  followed  by  bad  results,  than  a  simple^ 
fracture  associated  with  bniin  mischief. 

3.  The  amount  of  injury  to  the  brain  cannot  be  estimated  by  the  severity  of  the  primary 
symptoms ;  a  severe  injury  to  the  brain  being  frequently  associated  at  first  with  slight 
symptoms,  and  a  slight  injury  with  severe  symptoms. 

4.  The  ciiaracter  of  the  accident  and  the  mode  of  its  production  furnish  the  best  means 
for  estimating  the  nattire  and  severity  of  the  injury,  and  its  probable  result*  :  since  n  fall 
upon  the  head  from  a  height  or  a  blow  from  a  heavy  weight  causes  a  getieral  injury  of  the 
brain  ;  and  a  fall  upon  or  a  blow  from  a  sharp  instrument  a  local  one. 

.J.  A  general  shaking  (concussion)  of  the  braia,  whether  associated  or  not  with  simple 
or  compound  fracture,  may  give  rise  either  to  temporary  suspension  of  brain  functions, . 
ending  in  recovery  ;  to  laceration  of  the  membranes ;  lo  a  more  or  less  severe  braising 
the  cortical  structure  of  the  brain  ;  or  to  laceration  of  its  dee[)cr  substance;  the  amount 
of  Jiemorrhage  complicating  the  case  depending  upon  the  size,  number,  and  healthiness  of  J 
the  ruptured  vessels.     Thus  a  general  shaking  or  concussion  in  a  healthy  brain  may  only  \ 
produce  a  temporary  suspension  of  cerebral  functions,  when  the  same  injurj^  in  an  unhealthy 
or  aged  one,  in  which  diseased  vessels  ramify,  may  be  fallowed  by  a  fatal  hemorrhage  or 
apoplexy. 

6.  Under  certain  conditions  of  the  system,  a  slight  concussion  will  be  followed  by  a, 
fatal  secondary  inflammation  of  the  brain -coverings,  while  under  other  conditions  a  severe 
injury  ^o  the  brain  will  be  followed  by  no  such  result;  in  the  former  case  the  kidneys  are 
generally  diseased. 

With   these  general  propositions  which  the  student  should  learn  and  think  over  as 
guide,  I  now  proceed  to  consider  the  subject  of  fractures  of  the  skull. 


FRACTITRES  OF  THE  SKULL. 

Thcpe  may  be  divided  into  fractures  of  the  vault  and  fractures  of  the  base^  a  third  and 
large  divisiwn  including  those  of  the  vault  and  base.     They  m."jy  likewise  be  simple  (»r 

compotnidf  comminuted^  depressed^  or  uti- 
Ffo.  74.  Fio.  75.  depressed. 

Fractures  of  the  vault  are  gene 
rally  caused  by  direct  blows  upon  the  par 
or  falls  upon  sharp  bodies.  They  includ 
most  of  the  punctnred  fractures  and  I'n-^ 
cised  wounds  of  the  bone,  as  in  sword 
wounds,  &c.  They  are  very  frequently 
compound  and  comminuted,  and  the  brain 
injury  which  is  associated  with  them  is 
for  the  most  part  local. 

The  fracture  may  appear  as  a   simple 
Oiitter'»nd«»acoT«baped  fTMiarenof  ihe«kuU.  fissurc,  the  extent  of  which  IS  detcrmiued 

by  the  amount  and  character  of  the  force 
employed,  the  line  of  fracture  being  influenced  by  the  sutures  and  ridgea  of  bone.  When 
the  force  is  local  and  modemte^  the  fracture  maybe  limited;  when  concentrated  and 
severe,  the  fracture  will  be  "  starred"  and  generally  *'  comminuted,"  the  fissures  radiating 
in  all  directions,  involving  many  bones,  ami  passing  doxvnwards  towards  the  base.  When 
inflicted  with  a  blunt-edged  instrument,  the  fracture  will  be  depressed  in  a  gutter  shai>e 
(Fig.  74)  ;  when  witli  a  round  one,  as  a  hammer,  the  bone  will  be  smashed  in  more  like 
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Conunlntitpd  fracttiri)  of  ikall, 
wUh  dopresnton  of  inner  UbI* 
from  dlroct  local  vlolenc*.  {Pr«p. 
Guy'8  Mus.) 


a  '*  saucer"  (Fig.  75).  When  the  fracture  hiis  been  caused  by  a  fall  from  a  lieight  ii\Kin 
the  vertex,  or  by  a  blow  from  a  lieavy  body^  the  bones  of  the  vault  imd  of  the  base  may 
BOt  only  be  tisaured  but  displaced,  and  the  sutures  even  may  be  dislocated. 

Comminuted  fractures  are  generally  the  result  of  a  concentrated  local  violence,  and 
are  consc«]uently  found  chiefly  in  the  vault,  and  are  mostly  com|>ound  (Fig.  7<i). 

In  some  aises  of  fracture  of  the  vault,  tlie  bane  will  be  depressed  or  driven  in  upon  the 
erani.al  contents  ;  in  nu'e  instances  it  will  be  elevated*  ploughed  up»  or  displaced  outwards; 
a  common  result  in  sabre  wounds. 

The  fracture  will  be  confined  in  some  to  the  outer  table  of  the  skull,  in  rare  instances 
lo  the  inner;  a  fracture,  with  depresjiion  of  the  inner  table,  occai^ionally  existing  without 
any  fracture  of  the  outer.  In  Guy's  Museum  there  is  a  Bpecimeu  of  fractured  skull  in 
which  the  outer  and  inner  tables  are  both  fractured,  but  not 
in  corresponding  parts. 

The  direction  of  the  fracturing  force  has  much  to  do  with 
the  form  of  fracture.  When  applied  from  without  atul  with 
Huffietenl  violence  to  involve  the  whole  thickness  of  the  bone, 
the  inner  table,  tis  a  rule,  will  be  fractured  to  a  greater  extent 
than  the  outer.  When  the  force  acts  from  within,  the  reverse 
holds  good.  This  latter  fact  is  best  seen  in  gunshot  fractures; 
and  in  Guy's  Museum,  Prep.  1082'",  taken  from  a  patient  of 
Mr,  Poland's,  the  [>oint  is  adminibly  illut^trated.  The  ex- 
teni.al  [internal?]  table  is  stfirred,  but  no  fracture  of  the  in- 
ternal [external  i*]  exists  ;  the  injury  to  the  bone  having  been 
produced  by  a  bullet  which  had  |>as,scd  through  the  opposite 
side  of  the  skull  and  struck  the  inner  table. 

As  points  of  practice,  however,  it  is  well  to  rememl>er  that, 
Id  all  ordinary  case?  of  fracture,  with  depression  of  the  bones 
of  the  tikull,  the  injury  lo  the  inner  tnble  ia  far  greater  than 
to  ihe  outer,  and  tiie  [)oint  of  exit  of  any  foreign  body 
through  the  akull  is  always  larger  than  that  of  entrance. 

Whether  depression  of  tlie  bones  of  (he  skull  of  an  mlult  ever  occurs  without  a  fmcture, 
is  an  o|ien  question.  There  is  certainly  no  good  evidence  in  support  of  the  fact.  In 
children  it  has  happened  without  giving  rise  to  any  symptoms  of  brain  compression  ;  yet 
even  here,  says  Mr.  Hewelt,  *' some  of  the  bony  fibres  must  have  given  way."  In  these 
caM*-s  the  depressed  l>one  may  9ubse<iuenlly  ri;**-  up  airain  to  its  natural  level. 

The  practical  interest,  however,  attached  to  all  these  varieties  of  fracture  is  concentrated 
to  the  question  as  to  how  far  the  cranial  contents  are  involved  in  the  injury.  Has  the 
brain  been  slightly  concussed,  or  so  shaken 

as    to    have   been    bruified   or   lacerated  ?  Fio.  77. 

liave  the  membranes  of  the  brain  been 
torn,  lacerated,  or  injured?  Is  the  frac- 
iiin*d  boue  a  M>urceof  irritation  to  the  dura 
xwiiler?  A  comjjound  fracture  with  or 
wiiliuut  depression,  not  complicated  with 
brain  disturbance  or  brain  itijury,  is  a 
ouise  ni  far  less  anxiety  than  a  simple 
&lM:lure  in  which  severe  brain  concussion 
haa  taken  place,  and  is  indicated  by  symp- 
txan»i  a  severe  shnkiixg  of  the  brain, 
whether  complicited  or  not  with  a  frac- 
ture, being  a  far  more  serious  accident 
ihatl  any  local  injury  to  the  .skull. 

Fractures   of  the   base  of  the 
skull,  or  vault  and  base  combined 

— for  ihe*c  conditions  ought  to  be  consid- 
ered together — are  invariably  severe  in- 
JQliefl.  They  are  generally,  except  when  produced  by  a  crushing  of  the  head,  caused  by 
a  dtflt»«U  force,  such  as  that  occasioned  by  a  fall  from  a  height  u|)on  the  vertex,  or  by  a 
heatrr  blow.  "  When  ihe^  former  the  plunge  of  the  body  is  suddenly  arre'Sted  by  the  ver- 
tex ooming  in  contact  with  the  ground,  and  the  entire  superincumbent  weight,  with  the 
•upcraddcd  momentum  acquired  by  the  velocity  of  the  fall,  is  concentrated  around  the 
oondylea  of  the  occipital  bone,  and   the  central  compartment  of  the  base  of  the  skull  is 
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llius  bruken  across."     (Fig.  77.)     The  fracture  is  the  result  of  direct  violence,  and  not 
of  so-c«lled  centre-coup. 

"  Thui*,  if  the  injury  be  inflitited  by  the  fall  of  a  hard  and  heavy  body  on  the  vertex, 
this  part  would  be  fnictured  ;  and  if  the  weight  were  not  very  great  the  miHchief  might  ] 
end  there,  its  the  resistance  offered  by  the  head  may  so  far  exhaust  the  momentum  of  the 
falling  body  that  tlie  force  would  not  be  transmitted  in  suflicient  amount  to  cause  fracture 
of  the  base.  Hut  if  tlie  weight  and  momentum  of  the  falling  body  were  in  excess  of  the 
expenditure  of  force  in  causing  fracture  of  the  vertex,  the  impulse  would  drive  the  head 
down  upon  the  smnmit  of  the  spinal  column,  and  fracture  of  the  base  would  result;  in 
that  case,  viewed  mechanically,  the  lower  fracture  would  be  successive  to  the  upper. 
But  if  the  falling  weight  which  struck  the  vertex  were  of  a  yielding  material,  fracture,  if 
any,  would  be  in  the  hnse,  and  not  of  the  vertex,  because  the  rt'it  inertia  of  the  skull 
wotdd  he  overcome,  and  it  would  he  driven  down  upon  the  spine,  without  the  application 
of  circumscrihvd  force  to  the  vault.  The  same  reiiscming  applies  when  fracture  of  either 
the  vault  or  ba.se,  or  of  both  together,  is  the  etfect  of  a  fall  on  the  vertex  ;  or  this  result 
may  be  varied  by  the  blow  being  received  on  the  forehead  or  occiput  i  the  anterior  or  pos- 
terior divisions  being  thin,  and  severally  more  obnoxious  to  fracture,"  (F.  Le  Gros 
Clark.) 

Injuries  to  the  occi|»ut  are  commonly  followed  by  longitudinal  fracture  of  the  base, 
involving  both  the  posterior  und  middle  fossa*. 

Injuries  to  the  temporal  rejilon  or  about  the  ear  are  followed  by  fracture  of  the  petrous 
bone  and  the  middle  foswi ;  they  are  always  serious. 

But  it  is  rare  in  dilfusifd  injuries  to  the  head  to  find  one  fossa  alone  involved,  fiBSUres 
generally  [mssiti;»  throuj;h  two  Ibssie,  extending  trom  the  vault  or  part  struck. 

The  evidence  aflbrded  by  my  notes  of  two  hundred  eases  of  fatal  head  injuries  clearly 
establish  these  points,  which  have  also  been  experimentally  proved  by  Dr.  Aran. 

*'  In  precipitating  a  large  number  of  bodies  from  various  heighla  on  to  the  head,  Dr. 
Aran  found  that  the  part  of  the  vault  which  lirst  struck  tlie  ground  gave,  as  it  were,  the 
key  to  the  fracture  which  would  take  place  at  the  liase.  Simihir  results  were  also  obtained 
when  diifused  blows  were  (Jealt  upon  diHerent  parts  of  the  skull  by  means  of  a  large  and 
heavy  hammer.  In  the  Iront  part  of  the  vault  injuries  thus  prtxluced  led  to  a  fracture  of 
the  anterior  fossa ;  in  the  middle  part  of  the  vault  they  led  to  a  fnieture  of  the  middle 
fossa;  and  at  the  b;ick  of  the  head  to  a  fracture  of  the  posterior  fossa.  In  no  single 
instiuiee  was  a  fracture  detected  at  the  base  without  a  line  of  fracture  in  the  corresponding 
part  of  the  vault.  The  truth  of  this  has  l>een  proved  by  an  analysis  wliich  I  made  of  all 
the  cases  of  fractured  base  of  the  skull  admitted  into  St.  George's  Hospital  during  a  period 
of  fen  years."     (Prcscott  Ilewett.) 

My  own  observations  go  entirely  to  prove  the  correctness  of  these  views.  The  middle 
fossa  ifi  Uie  one,  however,  most  frequently  involved. 

Compound  fractures  of  the  skull  are,  as  a  rule,  local  fractures.  They  are  gen- 
erally the  n^sult  of  a  concentrateil  blow  upon  the  imrt,  the  force  employed  having  been 
expended  in  producing  the  local  injury.  They  are,  conse(]ueDtly,  often  starred  or  commi- 
nuted and  depressed  fractures.  When  the  brain  is  involved  in  the  injury,  it  is  chiefly 
beneath  the  seat  of  fracture ;  it  is  nirely  shaken  or  concussed  as  much  as  it  is  in  aimple 
fractures  the  result  of  a  diffused  blow. 

The  dangers  attending  a  compound  fracture  do  not,  therefore,  arise  so  much  from  the 
direct  injury  to  the  brain  as  from  secondary  intracranial  inflammation,  the  direct  r«-*sult  of 
irritation  of  the  dura  rnater  by  the  depressed  or  comminuted  bone  ;  the  dura  mater  being 
fretpiently  punctured  or  torn  by  the  depressed  bone,  and  in  all  cases  irritated.  These 
laets  have  an  important  bearing  on  practice,  encoumging  the  surgeon  to  remove  the 
depressed  and  irritating  portions  of  bone  winch  have  such  an  injurious  inlluence  on  the 
progress  of  the  case.     Wlien  the  bniin  is  injured  by  the  accident,  the  danger  is  far  greater. 


THE  DIAGNOSIS  OF  FRACTURE  OF  TEE  SKULL. 

The  best  guide  to  the  diaguusis  of  a  fracture  of  the  skull  is.  doubtless,  the  nature  of  the 
injury.  There  are  no  special  symptoms  by  which  a  fissure  of  the  vault,  uncomplicated 
with  a  wound,  can  be  reeogni>;ed.  Extensive  fractures  of  this  kind  are  constantly  found 
upon  the  post-mortem  table  where  no  suspicion  of  their  presence  was  entertained  during 
life.  When  a  wound  complicates  the  case,  a  fracture  can  usually  be  made  out,  as  the 
broken  part  appears  as  a  red  line.     Care,  however,  should  be  tnken  in  these  cases  not  to 
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mistake  a  suture  for  a  fracture.     [The  possibility  of  sutures  about  WormiAii  bonea  abould 
bo  reraembered.] 

When  fracture  exists  with  depressed  bone,  tlie  diagnosis  is  rarely  diOlcult,  unless  it 
should  so  happen  that  the  fracture  has  taken  place  beneath  the  body  of  the  temporal  mus- 
cle, when  it  is  jilraost  impossible  to  diagnose  its  existence  by  direct  ftigna. 

An  eftusion  of  blcuKl  lK?neath  tlie  pericranium  may  be  mistaken,  unless  care  be  observed, 
for  a  fracture  with  deprt^jssed  bone ;  as  may  a  natural  depression  in  the  skull,  ^jarticularly 
io  the  occipitjil  rc^on. 

Fracture  of  ihe  skull,  the  result  of  a  punctured  wound,  can,  as  a  rule,  be  readily  recoo;. 
nixed,  but  when  ihe  point  of  tht;  [R'rfoniting  instrument  has  been  broktin  short  off  at  the 
BUrfuce  of  the  bone,  much  care  is  needed. 

The  diagnosis  of  a  fracture  of  the  base,  or  of  the  base  and  vault  combined,  is  always  a 
source  of  iliffieuhy.  The  nature  of  the  accident  is?,  without  doubt,  the  surgeon's  best 
guide  ;  a  fall  from  a  height  U[)on  the  head,  or  a  heavy  blo^v,  is  the  usual  cause  of  such  an 
accident,  though  a  crushing  force  applied  in  any  direction  may  produce  the  >ame  result. 

Should  the  fall  have  been  U[»on  or  the  force  applied  to  the  vertex,  the  niidilie  fossa  of 
the  skull  will  probably  be  the  seat  of  injury  ;  and  the  diugnosis  of  a  fnicture  through  the 
petrous  bone  may  with  some  con6dence  be  made  when  such  an  injury  is  followed  by  pro- 
fuse or  persidtent  hemorrhage  from  the  ear,  succeed«td  by  the  copious  discharge  of  a  watery 
and  perbajia  saccharine  or  slightly  albuminous  fluid,  and  paralysis  of  the  parts  supplied  by 
tlie  facial  nerve.  Slight  hemorrhage  from  the  ear  is  no  positive  sign,  the  moderate  dis- 
ciiar^  abo  of  a  water}'  fluid  alone  is  not  ulianicteristic,  nor  is  facial  paralysis.  But  pro- 
fuae  and  prolonged  bleeding  from  the  e.ar,  or  slight  hemorrhage,  followed  by  a  wal*-Ty 
dlMbarge,  is,  however,  strongly  indicative  of  a  fracture  ;  a^  is  also  a  copious  watery  dis- 
diarge  directly  following  the  injury.  Facial  paralysis,  however,  condjined  with  either  of 
these  symptoms,  renders  the  diagnosis  complete.  This  watery  discharge  is  now  genemlly 
admitted  to  be  an  e^cajte  of  cerebro-spinal  fluid  through  a  fmclure  of  the  [»etrou8  bone, 
pawing  across  the  internal  auditory  canal,  and  attended  with  rupture  of  the  merabmna 
tvmpaui.     I   have  known  this  to  continue  for  eight  thiys. 

lu  injuries  to  (he  mastoid  process,  if  a  local  emphysema  exists,  the  presence  of  a  frac> 
ture  may  be  diagnosed. 

Should  the  blow  or  fall  have  been  upon  the  anterior  part  of  the  skull,  the  probabilities 
of  the  case  jwint  to  fracture  of  the  anterior  fossa;  and  where  any  injury  to  any  of  the 
nerve*  of  the  orbit  can  be  made  out,  as  indicated  by  loeal  paralysis  of  some  of  the  muscles 
of  the  eye,  or  when  hemorrhage  has  taken  place  beneuth  the  conjunctiva,  the  diagnosis  is 
certain.  Hemorrhage  into  the  eyelids  by  itself  is  of  no  value  as  a  diagnostic  sign,  although, 
when  it  follows  the  accident  at  a  later  |)enod  and  is  consecutive  to  subconjunctival  hemor- 
rhage, it  is  a  symptom  of  some  importance. 

Falls  upon  the  occiput  conmioidy  produce  longitudinal  fissures  of  the  base. 

Copious  and  obstinate  bleeding  from  the  nose  or  pharynx  is  by  no  means  unfrequent  in 
a  case  of  fractured  base,  and  when  ticcompauied  with  other  suspicious  symptoms  is  of 
diagnoatic  value.  1  have  the  notes  of  a  case  of  injury  to  the  head  in  which  the  patient 
apparently  died  from  bleeding  from  the  nose  and  mouth,  no  blood  coming  from  the  ear; 
and,  after  death,  a  fracture  of  the  base  was  found,  completely  separating  the  petrous  por- 
tion of  the  tera[»oral  l>onc  from  its  connections,  and  laying  open  the  lateral  sinus.  The 
right  trmpanum  was  full  of  blood,  but  the  merabrana  tympani  was  entire.  The  stomach 
waf  full  of  blood,  the  blood  from  the  lateral  sinus  having  apparently  found  its  way  through 
the  Kustachtan  tube  into  the  pharynx  and  stomach. 

I  have  also  the  jwirtictdars  of  a  second  case,  in  which  the  carotid  artery  was  dividetl  in 
its  pasf;  '  iLih  the  petrous  bone,  and  the  lateral  sinus  laid  open,  the  lungs  and  bron- 
chial I'l  _'  found  tilled  with  blood,  even  down  to  the  air-cells.  Each  of  these  lived 
o«ly  two  huuia  after  the  accident. 

Fracture  of  the  base,  uiuissocialed  witli  any  injury  to  tlie  brain  itself,  is  of  no  more 
coBicquence  than  fmcture  of  another  part;  btit  as  the  l>ase  is  the  most  delic^ite  part  of  the 
ImiSa,  and  any  injury  to  it  is  sure  to  be  followed  by  severe,  if  not  fatal  symptoms,  the 
sabjeol  of  frnctur«  of  the  bones  upon  which  it  rests  becomes  of  proportionally  greater 
iatereai« 

Thi*  fracture  of  the  bjLse  may  be  associated  with  all  the  intra-cophidic  injuries  to  which 
fnicture«  of  the  vault  are  liable.  It  may  be  cotiiplicatetl  with  simple  concussion  of  the 
bcain,  or  with  the  more  severe  form  aasociated  with  laceration  of  the  brain-structure,  or 
•JtCFUTaiation  of  blood  u[)on  or  within  the  brain  itself.     If  bkK)d  is  et!'used  there  may  be 
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compression  of  the  brain  followed  by  deaih,  or  the  same  result  may  be  produced  by  a 
secondary  inflammation  of  the  menibraiiea  and  injured  |>nrts. 

It  ia  ditlicult  iijM>n  the  whole  to  8e|)fxrate  the  two  classes  of  cases,  inasmuch  as  the  dangers 
arising  from  injuries  to  the  skoll  do  not  depcmd  upon  the  se^t  of  fracture  but  u|«n  the 
injuries  to  the  cranial  contents;  and,  aa  the  same  injuries  may  bo  produced  by,  or  rather 
may  be  associated  with,  fractures  of  the  base,  the  complications  and  dangers  are  the  same 
in  each. 

Having,  then,  so  far  shown  that  the  dangers  of  all  forms  of  fracture  of  the  skull  are 
really  alike,  and  that  the  same  intracephalic  complications  attend  fractures  whether  of  the 
vault  or  of  the  base,  I  now  proceed  to  illustrate  the  special  symptoms  generally  regarded 
as  being  diagnostic  oi'  such  injuries,  by  a  brief  analysiis  of  cases  irora  my  note-book. 

Among  thirty  examples  which  are  there  recorded,  twelve  were  lussociated  with  simple 
concussion,  in  all  ot'  which  recovery  took  phice.  In  thrtic  cases  the  fractures  extended 
through  the  orbit  as  indicated  by  subconjuneiival  ecchymosis.  In  eight  there  was  hemor- 
rhage from  the  ears  ;  in  all,  this  was  followed  by  a  discharge  of  serum,  and  in  seven  of 
the  Ciises  it  was  asvsoeiated  vvitli  paralysis  of  the  facial  nerve  upon  the  same  side.  In  these 
it  is  ipiite  fair  to  conclude  that  the  line  of  fracture  extended  through  the  petrous  portion 
of  the  temporal  bone.  In  two  there  was  bleeding  from  the  nose;  in  one  there  was  a  serous 
discharge  from  the  ear,  accom[>anied  by  paralysis  of  the  facial;  in  another  this  discharge 
followed  hemorrhage  from  tlie  ear,  and  was  unaccompanied  by  paralysis. 

To  test  the  value  of  these  different  symptoms  as  indicating  fracture  of  the  base  in  vari- 
ous positions,  the  following  analysis  of  the  fatal  cases  will  prove  of  value;  and,  taking  the 
symptoms  separattily,  subconjunctival  hemorrliagc  will  first  claim  our  attention,  as  being 
one  which  more  or  less  accurately  marks  a  fnic tare  through  the  orbital  plate.  In  the 
eighteen  fatal  examples,  this  symptom  was  manifested  in  four  instances ;  the  line  of  frac- 
ture extending  in  each  of  these  through  the  orbit. 

In  two  cases  there  was  copious  hemorrhage  from  the  ear,  while  in  both  the  fracture 
passed  through  the  petrous  bone. 

In  three  examples  there  was  some  epiataxis;  in  one  of  these  the  fracture  extended 
across  the  ethmoid  bone;  in  anotlier  the  frontal  sinuses  were  full  of  blood  and  fractured; 
and  in  the  third  the  tympanum  was  tbund  full  of  blood,  tlie  membnuia  tympani  |verfecl, 
and,  upon  careful  examination,  the  lateral  sinus  of  the  brain  was  found  to  have  been 
lace  Hi  ted. 

Seven  of  the  eighteen  fatal  cases  died  from  direct  injury  to  the  brain,  the  post>mortem 
examination  in  all  revealing  severe  contusion  or  laceration  of  the  brain-structure,  with 
etfusion  of  blood  upon  the  surface  of  the  brain  or  upon  the  membranes. 


Fio.  78. 
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Fr»chtrfi  of  Koterior  fo»«B  of  ibt  bM«  of  akoU. 
(Prep.  Nil.  \(>M*\  Oay'i  Hocp.  Mu.) 


a.  Pnncturnd  wound  iLrougli  front*]  boup. 

b.  Portion  of  iTood  which  porformted  boao. 
(Pr«p.  Vo.  lose*",  Qii7*«  Hoip.  Miu.) 


Seven  ot!ier  ca.ses  died  from  arachnitis  as  a  result  of  the  injury.  In  four  of  these  there 
was  contusion  of  the  brain,  and  in  one  ecchymosis  of  the  ventricles;  in  two  there  w.is  no 
evidence  of  contused  bniiiK  nor  was  there  any  eflusion  of  blood  ;  in  one  interesting  case 
the  inflammation  spread  from  the  internal  ear.  In  three,  the  cerebral  mischief  was  com- 
plicated with  some  thoracic  or  abdominal  injurj',  which  aiused  death  ;  and  in  one  hemor> 
rbage  was  the  immediate  cause  of  death. 

A  severe  blow  upon  the  nose,  by  driving  in  the  ethmoid  bone,  may  cause  fracture  of  the 
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anterior  fossa  of  the  base  of  the  skull  (vide  Fig.  78);  and  I  have  hud  under  my  care  a 
wise  in  which  a  severe  blow  upon  the  jaw  produced  a  fracture  of  the  middle  fossa.  At 
St.  George'8  Hospital  there  is  a  specimen,  in  which  a  fracture  of  the  base  was  caused  by 
the  condyle  of  the  lower  jaw  beinj^  driven  against  thi;  glenoid  fossa  with  such  force  that 
the  condyle  projected  into  the  cavity  of  the  skull ;  and  in  Guy's  Hospital  Museum  there 
18  a  similar  specimen,  which  was  sent  in  with  Mr.  Hutchinson's  prize  essay.  Punctured 
wound)}  of  the  orbit  are  by  no  means  infrequent  causes  of  i'racture  oC  the  base;  many  are 
recorded.  1  was  once  called  to  a  case  iu  which  a  lead  [t«ncil  had  perforuteil  the  bone  and 
the  bniin  through  the  orhitul  plate ;  and  Fii;.  70  was  taken  tVom  a  prepararion  in  wliirh 
the  frontal  boue  was  pertorated.  The  dia^fnosis  of  these  cases  is  not  ditBoidt.  When 
brsiin-matter  esoapes  externally  through  the  wound,  there  is  no  room  for  doubt. 

The  treatment  of  fractures  of  the  skull  will  be  described  after  the  subject  of  injuries  to 
the  brain  and  extravasation  of  blood  within  the  cranial  cavity  have  been  considered. 


CONCUSSION  OF  THE  BRAIN  ANB  ITS  EFFECTS. 

*'  A  man  receives  a  blow  on  the  head,  by  which  he  is  only  stunned  for  a  longer  or  a 
shorter  period.     What  is  said  to  have  happened?     Concussion  of  the  brain. 

♦'A  man  dies  instantaneously,  or  lingers  some  time  perfectly  unconscious,  after  an 
injury  of  the  head  ;  there  are  no  marks  of  external  violence.  Again,  what  is  said  to  have 
hap|>ened?     Concussion  of  the  brain. 

*'  The  head  is  opened,  and  what  is  found?  In  one  case  no  deviation  from  the  healtliy 
Structure  ;  in  another,  simply  great  congestion  of  the  cerebral  vessels;  in  another,  numer- 
ous pioints  of  extravasated  blood  seatterntl  through  the  brain  substance ;  in  another,  a 
bruised  appeamnce  in  some  parte  of  this  organ.  In  ail,  tlie  ause,  in  common  parlance,  is 
said  to  have  been  one  of  concussion  of  the  brain.  Such  are  the  after-death  appeaninces 
ascribed  by  different  surgeons  to  concussion  of  the  bniin." 

The.se  wonls  of  an  eminent  surgeon  (P.  Hewett)  so  accurately  describe  the  ordinary 
teaching  of  the  schools,  tluxt  I  have  transcribed  them  as  a  fitting  introduction  to  the  sub- 
ject of  which  I  am  about  to  treat;  not  that  they  are  strictly  in  accordance  with  patholo- 
gicAl  facUs  for  the  experience  of  the  post-morteui  room  shows  that  in  all  cases  of  death 
from  concussion  of  the  brain,  some  changes  in  structure  are  to  be  found  if  carefully  looked 
for,  some  bruising  or  laceration  of  the  brain,  some  bleeding  int*t  its  substance.  In  fact, 
death  from  concussion  oi  the  brain  without  change  of  structure  does  not  take  place — 
rottrussion  ami  contagion  of  ihr  brain  being  always  associatrd  in  fatal  cases.  At  Guy's 
IIo*ipiial,  during  fifteen  years,  no  case  is  recorded  of  death  from  concussion  without  rliange 
of  bniin-slnicture. 

**  In  every  case,"  remarks  Mr.  Hewett,  "in  which  I  have  seen  death  occur  shortly 
after,  and  in  conseijuence  of,  an  injury  to  the  head,  1  have  invarialdy  found  ample  evi- 
dence of  the  damage  done  to  the  cranial  contents." 

Mr.  he  Gros  Clark,  of  St.  Thomases  Ilospital,  states — ^"  I  have  never  made  nor  wit- 
DCMet)  a  post-mortem  after  sjj»eedy  deatli  from  a  blow  on  the  head,  where  lliere  was  not 
palpable  phyAical  lesion  of  the  brain;"  and  Dr.  Neudorfer,  of  the  Austrian  army, declares 
that  he  has  never  seen  concussion,  propveily  eo  called,  except  in  apparently  trivial 
injuries. 

M.  Pane,  a  recent  French  writer,  has  also  come  to  the  conclusion  "  that  the  symptoms 
generally  attributed  to  concussion  are  due,  not  to  tlie  concussion  itself,  but  to  contusion 
of  the  brain  or  to  extravasation  of  blood."  In  fact,  all  now  agree  that  when  death  follows 
a  wvero  ohaking  or  concussion  of  the  brain,  contusion  or  bruising  of  the  brain  is  inva- 
riably found. 

How  far  these  views  are  correct  id  cases  of  concussion  that  are  not  fatal,  is  an  open 
qucMion;  but  in  the  few  cases  of  concussion  recorded  in  which  death  has  tbllowerl  from 
other  causee,  some  injury  to  the  brain  substance  has  always  been  found;  and,  in  all 
instances  in  which  a  fatal  result  has  taketi  place  from  secondaiy  inlhmimatiou,  evidence 
of  pomr  hniising  of  the  brain  has  l>een  detected.  A  bruising  of  the  brain,  however,  with 
xtravaaation  of  blood,  may  be  recovered  from  ;  altlioiigh  with  extensive  effusion, 
c      ,  on  of  the  brain  and  death  are  the  usual  result.     When  it  is  generally  accepted 

AS  trn"  that  concussion  anil  contusion  of  the  brain  are  synonymous,  the  principles  of  the 
treatment  of  such  injuries  will  be  better  appreciated- 

In  the  simplest  form  of  concussion  of  a  liealthy  brain  a  slight  and  transient  loss  of 
power  and  consciousness  is  the  only  symptom.  In  the  more  severe  form  when  a  blow  or 
injury  produces  some  severe  shaking  of  the  cranial  contents,  this  shaking  is  followed  by 
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a  loss  of  conscioiisnesa  more  or  less  complete,  and  a  loss  of  all  power  of  motion  ;  the  skin 
of  the  patient  will  be  cold,  die  features  more  or  less  contracteJ,  thu  pulse  slow  and  inter- 
mittent, and  the  pupils  very  variable — in  some  cases  dilated,  in  others  contracted,  while 
In  a  third,  one  pupil  will  be  dilated  and  the  other  contracted. 

W  the  aise  be  neither  one  of  great  severity  nor  complicated  with  any  grave  injury  to 
the  cranial  contents,  after  a  variable  period  the  pulient  will  show  signs  of  movement ;  and 
may,  perhaps,  move  a  limb  in  an  impatient  and  purposeless  manner.  If  he  ia  spoken  to 
in  a  b>ud  voice,  he  will,  [)erliaio,  show  some  signs  of  returning  consciousness,  either  by 
making  some  inarticulate  noise,  or  by  merely  opening  his  eyes  and  afterwards  returning 
to  his  stolid  condition. 

If  the  case  be  still  carefully  observed,  the  mode  of  res[iiration  may  be  seen  to  be 
altered  ;  and  from  bein;j  slow  and  l.ilM>red,  it  will  be  irregular,  and  p  rhaps  sighing. 
AfliT  a  time,  if  recovery  is  to  take  place,  other  signs  of  what  are  termed  reaction  will 
make  their  appearance.  The  skin  will  become  warmer  and  more  natural,  the  shrunken 
and  contracted  features  return  to  their  normal  condition,  the  pulse  be  more  regular  and 
rapid,  and  moreover  vomiting  may  occur — the  appearance  of  tliif*  sym[)tom  being  gener- 
ally of  moment,  and  the  first  result  of  a  more  active  circuhition  through  the  cerebral 
centres.  As  the  casie  proceeds,  if  all  goe«  well,  the  patient  rapidly  recovens  and  returns 
to  his  natural!  condition,  feeling,  perhaps,  somewhat  heavy  and  rlull  for  a  few  days,  and 
indisposed  for  any  bodily  and  much  los.-*  for  mental  lalior.  But  if,  on  the  other  hand,  the 
case  goes  wrong,  tlie  symptoms  may  either  persist  or  pass  into  those  of  conipression — 
complete  insensibility,  coma,  and  de,alh;  or,  the  symjitoms  of  reaction  may  become  exces- 
sive and  run  into  those  of  infiammation  of  the  Ijrain  or  its  membranes. 

In  this  brief  sketch  ot'  an  ordinary  example  of  concussion  or  shaking  of  the  brain,  the 
sym[>toras  described  are  of  a  typical  kind,  and  Lave  been  purposely  dissociated  from  those 
of  siji?h  complications  as  are  liable  to  occur  either  primarily  or  after  the  [veriod  of  reaction 
has  taken  [dace. 

What  change  of  structure  is  present  in  such  an  injury  is,  of  course,  an  open  question. 
In  the  simplest  case  the  local  injury  must  be  slight;  in  the  more  severe,  there  is  every 
probability  that  some  bruising  of  the  brain  lias  been  produced  \  vvliile  in  the  worst,  lacera- 
tion of  the  brain  and  extravasation  of  blood  will  probably  have  taken  place. 

In  what  is  called  concussion  of  the  brain,  epislaxia  is  very  fre<pient,  and  hemorrhage 
into  the  lids  of  both  eyes  is  not  uncommon,  though  beneath  tiie  conjunctiva  it  is  veiy 
rarely  met  with.  Hemorrhage  from  the  ear  directly  after  the  accident  is  occasionally 
seen,  and  I  have  known  it  continue  for  several  hours,  tlie  extravasation  of  blood,  however, 
takijig  place  in  al!  these  cases  as  a  direct  result  of  the  accident. 

Again,  in  certain  ea43es,  a  patient,  having  rrgained  his  consciousness,  relapses  into 
insensibility — relapsing  unconscious ness — from  which  he  may  recover  as  perfectly  as  if 
no  relapse  had  taken  place.  It  would  appear  as  if  this  condition  were  produced  by  the 
earliest  effects  of  re.iction,  the  vessels  yi<dding  too  freely  to  the  heart's  pulsations,  and  thus 
producing  a  plethora  of  the  part,  which  induces  a  comatose  or  semi-comutose  condition. 
The  tbllowing  case  illustrates  these  points  : — 

A  boy,  a^t.  11,  having  received  a  blow  upon  the  head  from  a  falling  piece  of  timber, 
became  perfectly  onconscious  and  quiescent.  He  remained  in  this  stale  for  fifteen  minute«, 
but*  recovering,  he  walked  home  some  short  distance.  He  soon  began  to  feel  sick  and 
vomited,  tlie  vomiting  being  attended  with  ept'itujris.  He  was  then  brought  to  Guy's, 
with  a  cold  skin  and  laboring  pulse.  He  was  very  slightly  conscious  and  tinable  to  answer 
any  questions,  M'hile  his  limbs  remained  in  the  position  in  which  they  were  placed.  The 
pupils  were  dilated,  but  active,  lie  was  left  in  bed  with  tlie  head  raised,  and  a  cold  lotion 
applied  to  il,  Warmtli  was  also  applied  to  the  feet.  He  gradually  recovered,  and  left  the 
hos]iital  in  ten  days  convalescent. 

The  epistaxis  antl  relapsing  unconsciousness  in  this  case,  coming  together  at  the  time 
of  reaction,  point  clearly  to  the  cause. 

Again,  in  childreti,  reaction  is  not  unfreqnently  attended  with  convulsions,  which 
generally,  however,  jia-ss  away,  and  leave  no  mark  behind.  Shoutd  they  appear  in  an 
adult,  they  are  symptoms  which  cause  anxiety,  as  they  almost  always  indicate  brain  injury 
and  forebode  mischief. 

When  reaction  is  excessive  it  is  att-ended  with  &ym[>toms  of  fever,  and  brain  disturb- 
ance, such  as  delirium,  excitement,  and  coma;  but  the  subject  of  intracranial  inllamma- 
tiou  will  claim  attention  in  another  page. 
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Extravasation  or  Blood  as  a  Resplt  of  Concussiox. 

If  the  brain  be  violently  sljaken,  bruising  of  its  substance  and  extravasation  of  blood 
must  ensue.  When  the  injury  is  the  result  of  a  direct  blow,  the  bniin  mischief  may  be 
only  hjcal.  yet  it  is  more  usiual  to  find  the  opposite  side  of  the  bruin  also  bruised,  by  vvlitit 
b  rij:htly  termed  "  contre-eoup,"  and  it  very  often  happens  that  the  mischief  to  the  brain 
by  contre-coup  is  greater  than  that  at  the  seat  of  local  injury.  When  the  fall  is  upon  the 
vertex,  iho  base  is  hrui)?ed  ;  when  on  the  occiput,  the  anterior  lobe  ;  when  on  the  ripiit 
parietal  region,  the  base  of  the  left  middle  lobe  is  the  injured  part ;  in  fact,  the  base  of  the 
brain  is  almost  always  the  seat  of  injury.  In  all  these  cases,  blood  will  be  extravasated 
to  a  greater  or  less  degree  ;  and  when  the  vessels  are  diseased  the  hemorrhage  may  be 
excessive.  When  the  extravasation  of  bh»od  is  upon  the  surface  of  the  bi*ain  it  will  be 
either  u|>on  or  within  the  membranes,  within  the  cavity  of  the  arachnoid  or  the  meshes  of 
the  pia  mater,  and  under  both  circumstances  the  blood  will  gravitate  to  the  base.  When 
the  extravasation  of  blootl  takes  place  into  the  structure  of  the  brain  itself,  it  may  be  found 
in  any  part  of  the  cerebrum,  cerebellum  or  pons  Varolii,  or  into  the  ventricles,  the  extra- 
vasiitioQ  rarely  showing  itself  in  the  form  of  one  large  clot,  but  commonl}^  in  small  and 
numerous  spots  of  extravasation. 

On  referring  to  my  notes  on  this  subject,  I  find  in  a  case  of  concussion,  which  proved 
fatal  sixty  hours  after  the  injury,  thnt  the  brain  was  bruised  all  over^  and  blood  effused  at 
tlic  injured  spots;  the  fluid  in  the  ventriclL's  was  blood-stained,  and  the  ventricles  them- 
aelves  ecchymosed.  In  another  case  of  d(,'ath  from  com?ussion,  the  result  of  a  fall,  in  a 
nan  apt,  31,  in  whom  convulsions  and  coma  supervened  on  the  fifteenth  day  after  the  injury, 
a  layer  of  blood  was  found  universally  diffused  over  both  hemispheres,  dipping  between 
the  convolutions  and  passing  downwards  towards  the  base.  The  clot,  whicli  was  shreddy, 
of  a  dull,  reddisli-black  color,  liud  evidently  been  effused  for  some  days.  The  surface  of 
the  brain  beneath  the  sejit  of  injury  was  softened,  and  at  the  base,  where  it  had  been 
injured  by  contre-coup^  similar  changes  had  taken  place.  The  vessels  were  healthy.  In 
a  third  case,  where  the  vessels  were  diseased  and  death  followed  from  concussion,  multiple 
extnivasations  were  detected  after  death  throughout  the  substance  of  the  brain. 

In  all  these  typical  cases,  illustrating  the  different  effects  of  concussi<m,  fatal  results 
took  place  from  severe  shaking  of  the  brain,  unassociated  with  fracture;  but  it  is  to  be 
r-  '     <  d  tliat  where  a  fracture  is  present,  unless  it  be  attended  with  depressed  bone, 

ti  ;.'  of  li»e  bruin  is  the  source  of  danger. 

1"  iniii  what  has  been  thus  sUited  the  conclusion  may  bo  drawn  that  the  nature  of  the 
aoddeni  is  the  best  guide  in  forming  an  0[>iuion  on  the  existence  of  contusion  of  tlie  brain 
M  well  as  on  its  extent  ;  although  the  severity  of  the  symptoms,  or  their  persistency,  is, 
doabcless,  a  valuable  indication.  Tlie  French  surgeons,  however,  look  upon  the  following 
fljmptoms  as  diagnostic  of  a  contused  brain  :  '* Tonic  spasms  of  the  limbs  ;  intense  rest- 
leMne^s.  with  constiint  rolling  and  tossing  alxiut  in  bed ;  unconsciousness,  more  or  less 
complete;  drowsiness,  without  any  stertorous  breathing,  and  in  the  slighter  csisea  simply 
oontractiun  of  one  pupil  or  of  one  eyelid;  sjiasmodic  movements  about  some  one  muscle 
or  another  of  the  face  or  lips,  giving  rise  to  a  difficulty  of  pronunciation"  (Ilewett).  Mr. 
Lc  Gros  Clark  l.iys  stress  upon  the  following  :  '*  More  or  less  const.%nt  restlessness,  accom- 
liooied  by  spjism,  in  which  some  particular  meml>or  is  affected,  or  amounting  to  general 
ix)nvul.4ion.  If  capable  of  giving  expn*ssion  to  his  feelings,  tlie  patient  will  point  to  some 
particular  part  of  the  he«d  as  the  seat  of  pain.  In  some  instances  noisy  incoherency  and 
obtnsertess  of  intellect  accompany  this  condition  from  the  first ;"  and  these  symptoms  are 
doubtless  enough  to  point  to  contusion  of  the  brain.  When  they  a[»pear  rapidly  after  the 
accident,  they  nuiy  be  accepted  as  reliable;  hut  when  they  come  on  a  few  days  later  they 
arc  fts  likely  to  be  due  to  secondary  inffamnuition  of  the  brain  as  to  contusion.  Never- 
theless, they  may  be  regarded  a^  valuable  diagnostic  indications  of  a  bruised  brain  until 
better  can  be  adduced. 

Tbe  diagnosis  of  prinuiry  concussion  and  contusion  of  the  brain,  however,  is  almost 
ilD{iQssible.  The  symptoms  are  so  intermixed  that  the  real  nature  of  the  lesion  is  not 
A|>partiOt.  **  The  symptoms  of  concussion  may  be  continued  or  renewed  either  by  exlmva- 
•aljon  of  blood,  pus,  or  botli"  (John  Hunter*  MS.,  1787).  The  signs  attributed  to  con- 
ctuvaon,  such  as  lojis  of  consciousness^  collapse,  small,  scarcely  perceptible  pulse,  and 
lowered  t<rm|>ernfure,  are  met  with  in  other  affections  of  the  brain,  and  merely  indicate 
iluU  the  fnnciions  of  that  organ,  and  their  influence  on  the  system  at  large,  are  in  a  slate 
of  abeyance.     It  cao,  theretbre,  only  be  declared  that  the  brain  was  contused  in  the  first 
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instance,  if  the  gymptomt  continue,  [Surface  thermometry  of  the  head  may,  perliaps,  be 
of  service,] 

The  sent  of  injury  to  the  brain  may  likewise  often  be  indicated  by  some  paralysis,  par- 
tial or  complete,  of  one  or  more  of  the  cerebral  nerves.  This  (uiralysis  may  be  either  a 
passing  or  a  permanent  symptom.  Paralysis  of  the  seventh  pair,  including  the  facial  nerve, 
hafi  been  jilready  alluded  to  as  a  somewhat  typical  symptom  of  fracture  through  the  petrous 
portion  of  the  temfrt>ral  bnne.  This  may  appear  as  an  immediate  resuit  of  the  injury,  indi- 
cating laceration  of  tlie  brain  hy  the  fracture  ;  or,  wliat  is  more  usmil,  at  a  later  date,  when 
it  may  be  the  etlect  of  pressure  by  eftysed  blood  upon  the  nerve  trunk  in  some  part  of  its 
course;  or,  at  a  still  later  period,  by  intlammaitH'v  etfiision. 

On  referring  to  my  own  notes  of  cases  admitted  into  Guy's  Hospital  at  different  |K?riod8 
during  the  last  twenty  years,  I  find  examples  of  injury  to  the  optic  nerves,  as  indic4ited 
by  blindness ;  paralysis  of  the  muscles  of  the  globe  of  the  eye  as  a  whole  ;  and  paralysis 
of  the  external  rectus  muscle  alone.  Paralysis  of  the  facial  and  auditury  nerves  is  v^ery 
frequent,  and  at  times  there  is  pamlysis  of  the  fifth  nerve,  as  indicated  by  complete  loss  of 
sensation  of  tlie  face,  &c.  Paralysis  of  the  hypoglossal  has  also  been  observed.  In  the 
majority  of  these  cases  the  symptoms  appeared  as  a  direct  result  of  the  injury  ;  in  some 
they  came  on  two  or  three  days  later,  associated  with  febrile  symptoms  j  but  in  most  they 
disappeared  in  the  course  of  a  lew  weeks.  In  some  instances,  however,  of  facial  paralysis 
the  symptoms  were  permanent.  In  all  these  there  must  have  been  injury  to  the  base  of 
the  brain.  "The  coexistence  of  hemiplegia  on  one  aide,  with  paralysis  of  tlie  third  nerve 
of  the  opposite  side,  is  indicative  of  lesion  of  the  crus  cerebri  on  the  side  on  which  the  third 
oerve  is  paralyzed."    (Le  Gros  Clark.) 

I  had  once  uniler  my  care  a  man  who  received  a  severe  blow  on  the  left  si<le  of  the  head 
above  the  ear.  The  injury  was  followed  by  syniptoms  of  concussion,  which  soon  pjissed 
away  ;  but  he  had  complete  apha.^ia.  In  the  course  of  a  few  days  he  partially  recovered 
the  ability  lo  speak,  but  then  so  thickly  that  he  Avas  wnintelligihle;  in  about  tliree  weeks 
he  could  be  iindersfood,  hut  he  did  not  recover  his  natiintl  powers  of  speech  for  at  least 
three  months.  During  the  greater  part  of  this  time  he  was  subject  to  headache,  which  the 
least  exercise  or  exce.s8  in  diet  made  worse.  There  can  be  little  doubt  itiai  in  this  case 
the  base  of  the  middle  lobe  of  the  right  side  had  been  contused.  Mr.  Callender  tells  us 
**  that  symptoms  of  aphasia  are  more  a[>t  to  follow  injury  of  a  [>art  of  the  left  hemisphere 
outside  the  corpus  striatum  than  any  other  part  i  that  injuries  to  the  right  hemisphere  are 
more  rapidly  fatil  than  are  equal  injuries  to  the  left ;  and  that  the  right-side  brain  lesions 
are  more  often  associated  with  convulsions  than  are  similar  hurts  at  the  opjKJsite  side.'* 
(*  Brit.  Med.  Journ.,'  June  6th,  1H7-1.)  [It  is  unfortunate  that  surgeons  have  not  been 
as  aciive  as  physicians  in  studying  the  subject  of  cerebral  localization,  for  accurate  obser- 
vations of  8ym[>toms  would  doubtless  in  many  instances  throw  light  on  the  seat  of  lesion. 
The  writings  of  Ferrier,  Charcot,  and  especially  of  Lucaa-Charapionniere'  should  be 
studied  in  this  connection.] 

Remote  Effects  of  Concussion. 

There  arc,  however,  many  injuries  to  the  head  which,  without  producing  any  definite 
symptoms,  such  as  have  been  described  iis  the  result  of  concussion,  &c.»  yei  cause  serious 
and  often  permanent  damage  to  the  patient. 

The  etfects  of  a  blow  on  the  head  are  by  no  means  determined  by  the  Immediate  symp- 
toms resuiting,  for  it  has  often  happened  tliat  a  person  has  received  a  trifling  injury,  from 
which  he  is  supposed  to  have  completely  recovered,  while  the  case  has  ended  in  a  perma- 
nent enfeeblement  of  the  mental  fjowers.  It  behooves  the  surgeon,  therefore,  to  be  most 
cautious  in  giving  an  opinion  as  to  the  issue  of  a  case  of  injury  to  the  head.  As  his  func- 
tions seldom  extend  beyond  the  early  period  of  treatment,  it  is  not  necessary  here  to  enter 
much  into  detail  in  such  cjises  after  pointing  the  moral  that  attaches  to  them  alL 

The  records  of  lunatic  iiaylums  prove,  unhappily,  that  mm\y  cases  of  apparently  trivial 
injury  to  the  head,  tjnaccom]ianied  by  symptoms  which  would  indicate  any  positive  ,iflfcc- 
tion,  stich  as  concussion,  pai^alysis,  &c.,  have  ended  in  an  affection  of  the  brain  which  has 
rendered  the  patient  hopelessly  demented^  and,  moreover,  has  left  no  visible  traces  of  the 
malady,  in  the  brain  after  de^ith.     The  following  may  sulTioe  ii^  illustr.'itions. 

A  boy,  aji.  Hi,  fell  from  a  tree  and  was  found  partly  insensible.  After  a  few  days*  treat- 
ment he  was  dismissed  from  the  hospital  as  **  cured."  In  a  few  months  he  was  obliged  to 
b«  placed  in  a  lunatic  ai^ylum,  where  he  remained  several  years. 

\}  La  trfipanation  gnidSo  par  Ics  localhsations  cfirfibraloB,  Paris,  1878.] 
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A  gentleman  put  his  heaJ  out  of  the  window  of  a  carriape  while  travelling  by  railway, 
and  rt?coived  a  scalp  wound  from  striking  against  k  post,  lie  waH  rendered  insensible  at 
the  lime,  but  soon  improved.  There  wert*  no  signs  of  importance,  yet  in  a  few  weeks  he 
waa  iu  a  state  of  mental  aberration,  and  died  in  a  year. 

A  man  was  kicked  by  a  horse  in  the  stom.ieh  and  fell,  striking  his  head  on  the  stable 
floor,  but  had  no  cerebml  gymploms.  In  a  few  weeks  he  got  delirious  and  confused  in 
mind,  and  became  in  lime  hopelessly  insane. 

Such  instances  might  be  multiplied  endlessly,  all  pointing  to  the  supreme  importance  of 
injuries  to  the  head,  however  slight  the  immediate  symptoms.  The  reader  may  find  this 
subject  well  discussed  and  illustrated  by  Dr.  J.  C.  Browne  in  the  first  volume  of  the 
*  West  Hiding  Asylum  Reporta»'  in  Abererombie's  works,  and  elsewhere.  It  niny  he  hiid 
down  a>  a  principle  that  persons  with  any  hereditary  predisposition  to  insanity  or  nervous 
disease  are  more  liable  to  suffer  from  cniiiial  injuries  than  others;  whilst  the  temperate 
have  a  better  chance  of  escape  than  those  addicted  to  excesses  of  any  sort. 

Dr.  J.  C.  Browne  says  in  the  report  already  alluded  to,  *»  We  are  justified  in  concluding 
that  concussion  may  exert  its  worst  influence  without  any  organic  change  which  is  capable 
of  being  detected.  Everything  points  to  the  conclusion  that  the  evil  of  concussion  really 
coni^ist^  in  what  may  be  called  dynamical  changes  in  the  nerve-cells  and  their  connecting 
fibrii»." 

INJTTRIES  OF  THE  BRAIN  AMD  ITS  MEJffBRANES  COMPLICATIHG 

FKACT¥RK 

MTien  the  student  has  recognized  the  fact  that  a  blow  upon  the  head,  not  complicated 
with  fracture,  is  capable  of  producing,  by  concussion  of  the  bmin,  injuries  such  a.s  have 
been  sketched  in  the  previous  jtage?,  he  will  bet^uite  ready  to  understaiui  thai  a  blow  upon 
the  head  complicated  with  fracture  is  likely  lo  be  followed  by  results  that  are  at  least 
e<)ually  severe.  He  must  know  that,  as  the  force  retjuired  to  produce  a  fracture  of  the 
■kull  is  either  more  violent  or  more  concentrated  than  that  required  to  produce  what  luis 
been  described  as  a  concussion  of  the  brain,  so  there  are  other  complications  which  are 
frequently  associated  with  or  are  peculiar  to  fracture,  such  as  depression  of  bone  producing 
compression  of  the  brain,  extravasation  of  blood  external  to  the  dura  mater  from  rupture 
of  the  middle  meningeal  artery,  injury  to  the  dura  mater  or  membranes,  and  direct  injury 
to  the  brain.  He  must  also  be  aware  of  the  fact  that  a  Iractute  of  the  skull  m.ay  take 
place  without  produing  any  cerebral  disturbance  ;  for  example — 

A  man,  jet.  27,  received  a  blow  over  the  vertex  from  a  broken  sword.  An  extensive 
»calp  wound  was  the  result,  and  a  very  evident  incised  wound  in  the  upper  portion  of  the 
frontal  bone,  a])parently  involving  only  the  external  table.  It  was  not  comjtlicated  with 
the  slightest  cerebral  disturbance,  and  good  recovery  followed. 

A  boy  received  a  compound  fractuiHi  over  the  frontal  region  from  the  kick  of  a  horse; 
he  had  no  head  »ymptoms  whatever,  and  recovered.  [A  boy  was  reeently  seen  by  me 
who  fell  against  a  circular  saw,  which  cut  a  long  groove  in  the  external  table,  but  did  not 
toUtt  the  bmin.] 

In  the  former  case  there  was  an  incised  wound  of  the  skull,  and  in  the  latter  an  unde- 
|)res9ed  compound  fracture.  In  neither  wji5  the  brain  shaken,  bruised,  or  otherwise 
injured,  and  in  both  a  good  recovery  ensued.  Cases  such  as  these,  however,  are  com- 
parmlively  rare  ;  the  more  frequent  being  examples  of  fractured  skull  associated  with  brain 
syioptoms  similar  to  those  which  have  been  described  under  the  head  of  simple  concussion  ; 
cm«C8  in  which  the  functions  of  the  bmin  are  for  a  time  more  or  leas  interfered  with  or 
»usj»cndcd,  but  which  have  a  tendency  gradually  to  return  to  their  normal  condition  ;  in 
which  the  injury  to  the  skull  has  been  severe  enough  to  break  the  bone,  and  general 
eooogh  to  shake  the  brain  and  cause  a  suspension  of  its  functions.  The  imiwrtnnce  of 
tbeset  however,  lies  in  the  injury  the  brain  has  sustained,  and  not  ujH>n  the  fracture;  the 
ftvcture  being  only  a  complication,  and  so  long  .is  there  is  no  depressed  bone  irritating  and 
eumiiresstng  the  bruin,  the  danger  is  in  no  way  increased.  li\  however,  in  any  given 
cCt  the  injury  is  complicjited  with  laceration  of  one  of  the  large  arteries  of  the  bone 
"  the  middle  meningeal  artery,  other  conditions  may  arise  which  produce  special 

|lV[:rl'*l^|l^. 

'  Fractures  of  the  skull  associated  vrith  extravasation  of  blood  be- 

t'ween  the  dura  mater  and  the  bone As  the  result  of  an  injury  to  the  skull, 

wheth'T  with  or  without  a  fracture,  small  extravasations  of  blood  between  the  dura  mater 
and  the  bone  are  not  unfrequent,  and  are  due  to  the  rupture  of  some  of  the  small  vessels 
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wliich  pass  from  the  bone  to  the  rlnni  ranter  beneath.     They  give  rise  to  no  .STmptotns  by 
which  they  ean  be  recognized,  and  usunlly  are  only  diiscovered  alV'r  death. 

When  any  large  extravasation  occtira,  the  blood  comes,  as  a  rule,  from  tlie  trunk  or 
from  one  of  the  branches  of  the  middle  meningeal  artery,  which  runs  upward  in  a  j^roove 
of  the  anterior  inferior  angle  of  the  parietal  bone,  and  divides  to  supply  the  lateral^ parts 
of  the  base  and  the  vault  of  the  cninium.  A  fissure,  therefore,  of  the  bone  in  these  |mrts 
oiay  lacerate  one  of  these  hnmches,  and  give  rise  to  a  hemorrhage  sufficiently  copious  lo 
produce  symptoms  of  compression  of  llie  brain. 

It  is  well  lo  know,  however,  that  the  brain  will  sustain  a  good  deal  of  pressure  without 
giving  rijie  to  any  symptoms,  and  tliat  several  ounces  of  effused  blood  rapidly  poured  out 
are  retpiired  lo  produce  Ruch  symptoms  as  are  recognizable.     In  rare  instances  the  hemor- 
rhage mfiy  come  from  one  of  the  large  venous  .sinuses  which  has  been  lorn. 
Tlie  following  is  an  excellent  case  to  illustrate  the  accident : — 

Case, — A  man,  a;t,  40,  when  riding  in  a  gig,  was  thrown  out  upon  his  head.  The 
accident  jtroduced  a  scalp  wound  over  the  left  side  of  the  vertex  and  some  slight  insensi- 
bility, lie  got  up  and  walked  for  lialf  an  hour,  when  he  became  confused,  staggered,  and 
went  into  a  shop,  being  supposed  by  the  shopkeeper  to  be  intoxicated,  but  as  he  gnidually 
became  quite  insensible  he  was  brought  to  Guy^s.  When  a<lmitted  he  was  perfectly 
unconscious  and  comatose,  with  dilated  pupils,  laboring  pulse,  and  slow  respiration.  Soon 
afterwards  he  becunie  convulsed,  the  riglit  arm  being  more  atlected  than  any  other  i«irt, 
which  in  a  few  hours,  liowever,  became  paralysed,     lie  remained  in  this  condition  for 

two  days,  ami  died  comatose.  After  death,  upon  re- 
moving the  cjdvaria^  which  was  fissured  in  a  vertical 
direction  from  the  middle  of  the  left  parietal  bone  to 
the  jugular  foramen,  a  large  clot  of  blood  was  seen 
lying  upon  the  dura  mater,  clearly  proceeding  from 
the  middle  meningeal  artery.  This  was  about  two  and 
a  half  inches  in  diameter,  and  more  than  an  inch  in 
thickness.  It  formed  a  ghbuhtr  tumor ^  and  caused  an 
extensive  depression  upon  the  lefteerebml  hemis[dicre, 
which  pressed  the  longitudinal  fjssure  to  the  right  side. 
The  brain  itself  was  healthy.  Prep.  1006"  in  Guy's 
Hosp.  Mu9.  shows  the  condition.  In  Fig.  80  the^e 
parts  are  well  seen. 

Such  a  case  may  fairly  he  accepted  as  a  typical  ex- 
ample of  tliis  furm  of  injury,  and  special  attention 
should  be  paid  to  the  fact,  that  Ihe  man  recovered 
from  the  immediate  effects  or  shock  of  the  accident, 
remained  sensible  for  a  detinite  period,  and  then  grad- 
ually became  unconscious.  In  compression  from  hera- 
oiThage  this  *'  interval  of  time,"  provided  it  be  a  short 
time,  between  the  accident  and  the  occurrence  of  the 
symptftms,  is  most  important  from  a  diagnostic  point  of  view  ;  it  is  very  commonly, 
although  not  constantly,  present;  but,  when  present,  it  is  characteristic  of  hemorrhage  in 
some  form.  The  symptoms,  to  be  those  of  compression,  must  also  be  lasting;  nor  must 
they  be  mistaken  for  tlie  '*  relapsing  unconsciousness"  of  a  shaken  brain,  to  which  atlen> 
tion  has  been  already  directed.  The  iiersistency  of  the  symptoms  is  consequently  a  valu- 
able diagnostic  symptom. 

But  it  may  be  asked,  how  is  extravasation  of  blood,  the  result  of  a  lacerated  meningeal 
artery  and  therefore  outside  the  dura  mater,  to  be  diagnosed  fiom  extravasation  of  blood 
within  the  cavity  of  the  arachnoid,  upon  the  surface  of  the  brain,  or  within  the  brain 
itself?  For  under  all  these  circumstances  the  symptoms  may  appear  some  time  after  the 
accidt'Uf .  the  inference  drawn  from  the  "•  interval  of  time"  being  tlie  same  in  each  ;  under 
all,  thr  symptoms  of  compression  will  be  indentical,  for  they  will  be  those  of  apoplexy, 
and,  us  in  apoplexy,  varying  in  each  case;  for  '*  when  extravasation  takes  place  on  the 
surface  or  within  the  suhstiiiice  of  the  brain,  it  is  accompanied,  and,  indeed,  produced  by 
lesion  of  the  cerebral  texture,  which  lesion  is  mostly  indicated  by  paralysis,  by  irritation 
or  Bfiasmodic  action  affecting  some  particular  part,  by  derangement  of  the  pupils,  or  by 
other  symptoms,"  (Cock.)  The  surgeon's  best  guide,  however,  in  foirning  his  diagnosis 
will  always  be  the  history  of  the  case,  when  it  can  be  obtained,  and  also  the  nature  of  the 
accident. 

In  uncom[>licated  cases  of  hemorrhage  external  to  the  dura  mater  the  injury  is  generally 


Unmiag  tbowlng  clot  (6)  cxioruftl  to  the 
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(DrKwiiiK  6(1^,  from  •  case  of  Ulltou'i,  G. 
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a  local  one,  proijuct'd  by  a  slmrp  blow  or  fall ;  the  brain,  as  u  whole*  is  not  shaken  or 
injured;  the  symptoms  of  cottipression  are,  moreover,  genernlly  very  marked  and  rapidly 
produced,  and  the  paralysis  of  half  the  body  is  also  commonly  complete. 

In  cnfies  of  hemorrhage  into  the  arac/tnoid  cnvity^  or  upon  the  anrface  of  the  brain^ 
the  injury  is  mostly  of  a  general  character,  sucli  t\s  a  fall  from  a  height  or  a  blow  from  a 
heavy  weight ;  the  whole  brain  having  been  violently  shaken  or  ♦*  concussed,"  and,  as 
&  fi'^ult,  its  delicate  structure,  more  particularly  that  of  the  biuse,  bus  been  bruised  or 
lacerated,  weak  or  diseased  vessels  being  very  apt  to  give  way->  producing  hemorrhage. 
Hemorrage  external  to  the  dura  mater  may,  it  is  true,  be  present  in  these  cases  of  gene- 
mi  injurj',  but  it  will  be  complicated  with  extravasation  into  deeper  partA;  and  this  point 
of  diagnosis  is  important,  since  in  the  former  class  of  cases,  when  the  blood  is  between 
the  bone  and  dura  mater,  surgical  treatment  may  be  of  inestimable  value,  whibt  in  the 
latter  it  can  be  of  no  service. 

Hemorrhage  upon  the  surface  of  the  brain  is  a  very  important  subject,  occurring  in 
Tariuble  degi^ees  in  every  case  of  severe  or  general  injury  to  the  skull,  whether  corapli- 
tsnled  or  noi  with  fracture;  the  brain  itself  nuiy  be  not  only  bruised  at  the  seat  of  iiijiii-y^ 
but  il  will  be  equally,  if  not  more,  injured  at  the  opposite  point  by  rontre-coup ;  and  this 
Itruising  and  extravasation  are  generally  found  at  the  base  of  the  brain.  The  hemorrhage 
associated  with  this  bruising  may  be  so  slight  as  to  give  rise  to  no  symptoms,  and  recovery 
nmy  take  place  ;  or  it  may  be  so  great  as  to  induce  symptom^;  of  compression.  But  when 
•  large  vessel  of  the  pia  mater  is  ruptured,  the  bleeding  will  be  se\ere,  and  under  these 
circumstances  the  blood  may  spread  into  all  the  parts  down  to  the  base,  covering  in  the 
cerebellum  and  spinal  cord. 

Ir  is  this  fact  that  renders  all  cases  of  general  injury  to  the  brain  so  serious,  and  tells 
«o  |.M>werfulIy  against  any  operative  interference  in  such  a  class  of  cases,  the  surgeon  being 
quite  unable  to  reach  the  source  of  compression  by  tre|»hining. 

Hemorrhage  into  the  cavity  of  the  arachnoid  is  by  no  means  a  common  consequence  of 
head  injury,  but  it  may  occur  us  a  result  either  of  a  local  or  direct  injury  to  the  skull,  or 
of  a  diffused  one;  and  the  eH'used  bhxjd  may  be  poured  out  upon  one  or  both  sides  of  the 
cerebrum.  When  the  etfusion  is  gradual  and  not  extensive,  no  definite  symptoms  of  com- 
prt^asion  will  be  produced;  but  when  extensive,  although  sytnploms  of  compression  nuiy 
a[ipcur.  there  will  be  nothing  to  indicate  the  precise  position  of  the  hemorrhage. 

In  patients  who  have  albuminuria,  or  diseased  arteries,  there  is  reason  to  think  that  a 
slight  injury  to  the  head  may  cause  extravasation  of  blood  into  the  arachnoid,  and  this 
fact  has  an  important  practical  bearing,  furnishing  a  key  to  the  solution  of  many  a  doubtful 
ease  of  head  injury. 

Pathology  has  l,nught  us  that  blood  clots  may  organize  and  form  what  are  now  known 
as  arcnhnoid  cysts,  having  smooth  external  surfaces  like  a  serous  membrane;  which,  when 
recent,  will  be  soft  and  pulpy;  when  old,  fibrous.  They  may  contain  only  serous  6uid 
OBore  or  less  bk^od-sfained,  or  clots  of  blood  altered  by  time.  Sometimes  these  cysts  are 
found  to  be  loose  in  the  arachnoid  cavity,  at  others  fixed  to  the  [»arielal  aniclmoid.  They 
an?  usimUy  found  accidentally  after  death  in  those  who  have  sutfiered  from  menial  disorder 
or  general  paralysis,  and  although  more  commonly  they  exist  on  one  aide  of  the  head  only, 
ihey  arc  sometimes  found  on  both. 

Dr.  Crichton  Browne  (*Joumal  of  Psychological  Medicine,'  December,,  187.^>)  tells  us 
that  otJt  of  1240  post-mortem  examinations  made  at  tlie  West  Riding  Asylum,  there  were 
59  examples  of  arachnoid  cysts:  43  occurred  in  males,  IG  in  females,  ancl  the  majority 
were  in  the  left  side.  In  half  the  crises  general  paralysis  was  the  cause  of  death.  Dr. 
Brovoe  does  not  think  that  these  cysts  have  a  traumatic  origin,  but  are  due  to  the  nq»lure 
of  a  vessel  from  cerebral  hy[>enemia. 

To  Mr.  Pre^cott  Ilewett  ('  Med.-Chir.  Trans.,*  vol.  xxviii)  must  be  assigned  the  credit 
of  explaining  how  these  cysla  are  formed  from  a  chronic  change  in  previously  eft'used 
hlootl.  For  a  full  elucidation  of  the  subject,  however,  wc  are  indebted  to  Dra.  Wilks, 
Ogle,  Bacon,  and  Sutherland  ('Journal  of  Mental  Science,'  vols,  x  and  xi;  *  Rep.  West 
Riding  Asylum,'  vol.  i). 
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rrir^-i^ii  believes  it  to  be  impossible  to  compress  an  organ  of  so  pulpy  a  structure  as  the 
\iT  ^9  il  is  subjected  to  an  amount  of  pressure  far  greater  tlmn  occurs  in  cases  of 

cotupfv-^siuu  within  the  skull-     Hence  he  states  that  compression  of  the  brain  is  merely  a 
chaage  of  the  relative  position  of  the  component  partes  of  the  organ,  and  does  not  depend 
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on  comlensAtion*  or  reduclimi,  of  volume,  but  upon  the  effaceinent  of  tUo  intervening  spaces. 
This^  however,  is  a  tlieoretk'ul  point  that  doea  not  require  a  change  in  iiomencliiture.J 

The  brain  may  be  conjj»resse'J  in  many  ways;  though  thert':  are  four  speciul  caust^s  of 
compression; — Compression  from  depressed  bone^  the.  result  of  t'mcture,  simple  or  €otD> 
pouniJ;  compression  from  the  extravasation  of  Mood  into  any  part  of  the  cranium;  com- 
pression from  i\\e  furmation  of  matter  between  the  dura  mater  and  the  lM>ne;  and  com- 
pression from  the  effusion  of  tnflammatorj/  producis  into  the  brain  or  its  raembranea. 

The  symptoms  of  compressions  under  all  these  different  circumstances  are  much  alike, 
ttllhougli  the  clinical  history  of  the  cases  and  the  date  of  the  appearance  of  tlie  symptoms 
after  the  injury  vary  in  each  clasa.  When  the  result  of  depre^jsed  bone,  the  wymptoma 
are  the  immediate  consequence  of  the  Occident.  When  caused  by  extmvasalion  of  blood, 
there  is  almost  always  some  interval  of  time  between  the  accident  and  the  accession  of  llie 
symploms,  although  that  interval  may  be  but  sliort.  When  caused  by  tlie  effusion  of 
inflammatory  producli?  into  or  on  the  brain,  the  symptoms  generally  appear  some  days 
after  the  accident*  and  are  gradual;  and,  when  the  result  of  the  tbrmation  of  matter 
between  the  dura  mater  and  the  bone,  the  symptoms  rarely  show  themselves  for  two  or 
three  weeks  after  the  accident.  In  both  of  the  latter  classes  of  cases,  moreover,  headache 
and  other  inflammatory  symptoms  coexist. 

The  st/mptoms  of  compression  of  the  brain  are  those  of  apoplexy,  and  their  severity 
depends  entirely  upon  the  suddenness  and  amount  of  the  compression.  The  skull  may  be 
fractured  and  the  bone  depressed^  and  still  no  symptoms  arise.  Extravasation  of  blood 
may  also  take  place  to  a  limited  degree  within  the  skull  and  not  be  recognized.  There  is 
good  reason  to  believe,  indeed,  that  a  considerable  amount  of  blood  may  be  poured  out 
slowly  upon  the  surface  of  the  brain  without  giving  rise  to  compression,  the  brain  gradually 
accommodating  itself  to  the  pressure.  The  most  marked  case^  of  compression  are  usually 
due  to  rapid  extravasation.  When  the  bones  are  much  depressed,  or  when  the  brain  is 
suddenly  compressed  by  the  local  etfusion  of  blood,  symptoms  show  themselves,  such  as 
complete  insi;nfiihility,  slow,  difficult,  and  perhaps  stertorous  respiration,  and  a  full,  slow, 
laboring  pulse.  The  pupils  may  be  either  dilated  or  contracted,  but  they  will  be  always 
fixed,  and  will  not  res[yond  to  light.  In  very  severe  cases  the  respiration  will  be  of  a 
peculiar  ^w/^«^g  character.  There  may  also  be  complete  loss  of  the  f>ower  of  swallowing, 
inability  to  retain  feces,  and  retention  of  urine — incontinence  or  overflow  of  urine  being 
the  \^Ai  symptom. 

When  the  brain  is  widely  and  uniformly  compressed  by  an  effusion  of  blood  or  in  some 
olher  way,  the  symptoms  arc  "general,"  t.  f.,  one  side  is  not  more  paralyzed  than  the 
other.  When  the  compression  is  more  localized,  the  paralysis  is  j)artial  and  corrc^ixfuds 
with  the  region  affected;  though  when  the  extravasation  is  extensive,  even  though  local- 
ized, the  general  effect  may  mask  the  local  symptoms.  The  best  examples  of  tliis  form 
of  limited  compression  are  found  in  cases  of  fracture  of  the  skull  from  a  local  injury,  and 
extravjisntion  of  blood  between  the  bone  and  dura  maler.  The  wise  quoted  on  page 
174  is  a  good  one  in  point;  though  the  following  is  probably  a  belter,  as  it  is  complete. 

J,  P — ,  tct.  4C,  a  painter,  having  fallen  from  a  height  upon  Ins  liead  on  a  piece  of  iron, 
received  a  severe  scalp  wound  on  the  right  side  of  the  median  line  of  the  head,  with 
slight  concussion.  lie  was  admitted  into  Guy's  under  Mr.  Cock's  care  in  1841,  conscious, 
and  remained  so  for  eleven  hours  after  the  injury;  tour  hours  later  he  was  found  in  a 
state  of  utter  unconsciousness,  with  stertorous  breathing  and  insensible  pupils.  He  con- 
tinut^l  gradually  to  get  worse.  The  left  arm  and  leg  when  pinched  were  readily  retracted. 
The  right  side  wa8  completely  paralyzed.  No  fracture  could  be  discovered.  Trephining 
was  performerl  above  and  behind  the  anterior  inferior  angle  of  the  left  parietal  bone  over 
the  trunk  of  the  middle  meningeal  artery,  and  a  large  piece  of  bone  removed.  A  gush  of 
blood  then  took  place,  and  a  large  coagulum  was  removed  from  outside  the  dura  mater. 
The  deep  stertor  at  once  ceased,  and  the  next  day  the  man  moved  Iris  right  nnn  and  leg 
freely  and  recognized  his  wife.  He  progressed  favorably  after  the  operation,  though 
recovery  was  retarded  by  bone  exfoliation.  He  resumed  his  work  and  occupation,  and 
continued  in  good  health  for  thirteen  years.  During  this  period,  however,  he  had  at 
intervals  exfoliation  of  some  portion  of  the  skull  at  the  scat  of  injury;  in  the  ninth  year 
he  had  fits,  which  during  the  last  six  years  of  his  life  recurred  at  intervals,  the  attacks,  as 
Mr.  Cock  re|Mirted,  becoming  gradually  more  freriuent  and  severe  in  their  character. 
Six  months  before  his  death  he  had  paralysis  of  the  opposite  side  of  the  body  to  that  of 
the  injury;  the  face  was  included  in  the  pxralysis,  and  his  B|>eech  WiVH  somewhat  affected. 
He  died  after  a  severe  apoplectic  fit.  After  death  the  brain  beneath  the  injured  bone 
was  found  softened  and  adherent  to  the  skull ;  and  it  contsiined  a  recent  clot  of  three  or  four 
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ounces  of  hloodf  which  filled  the  ventricles.  '♦  It  upp+^an^il  jtruhnble,"  Bays  Dr.  Wilk8» 
who  made  the  examination,  'Mliat  a  .softening  had  been  guiii^  o?j  for  some  months  in  the 
midrlle  hemisphere  of  ihe  bruin,  involving  the  coiuigiioiis  siirtaees  of  the  cor|)ns  striatum 
and  thalamus,  and  that  at  lat^t  a  rupture  of  the  ve^^^el  had  taken  jihiee^  intittruting  nil 
thc^e  dis^ea^cd  structures  as  well  aa  the  ventricles."  The  trephine  opening  was  filled  in 
hy  a  lough  membrane;  and  around  its  margins  there  was  evidence  of  considemble  ostitis 
having  taken  plaee.     (Cock,  *  Guy's  Hosp,  Reports,"  IHi'iT.) 

When  a  putirnl  receives  a  direet  blow  upon  one  side  of  the  head,  causing  a  fracture 
with  depression  of  ihe'bone,  and  attended  with  paralysjj*  of  ihe  op|>osile  ?lde  of  the  body 
and  a  tixed  and  dilated  pupil  oti  the  side  of  t,he  injury,  the  conchjsion  is  inevitable,  tfint 
the  depressed  bone  is  the  cau^i  of  the  paridysis,  by  producing  pressure  upon  the  brain  j 
the  depression  must^  howfver,  be  very  great  to  give  rise  to  siieh  synijitoms. 

When  u  patient  sustains  a  similar  injury,  m ith  or  without  depression  of  the  bone,  but 
followed  after  a  distinct  interval  of  time  by  paralysis  of  one  side  of  the  body,  whether  of 
the  injured  side  or  not,  it  is  quite  iair  to  assume  that  hemorrhage  has  taken  place  inside 
the  skull,  and  is  the  cause  of  the  conjpression. 

In  both  these  cases  a  local  injury  is  followed  by  local  mischief^  causing  a  local  paralysis, 
consequently  sur^c^l  trt^uinient  is  of  great  promise. 

When  a  [lalient  receives  a  genenil  irytiry  lo  the  head — such  as  commonly  results  from 
a  fall  upon  the  head  from  a  height  or  a  diffused  blow  from  a  heavy  falling  body — and  this 
is  followed  directly  or  after  an  inlerval  of  time,  by  syniptonvs  of  compression,  whether 
iiHSOciated  or  not  with  a  fracture,  the  paralysis  is,  as  a  rule,  general  ;  and  even  if  more 
complete  on  one  side  than  another,  the  injury  to  the  l)rain  is,  for  the  most  ]iart,  too  ilif. 
fused  or  extensive  to  adn>il  of  surgical  relief.  The  case  is  clearly  of  a  mixed  nature, 
contusion  or  lacenttion  of  brain-structure  being  associated  with  hemorrhage. 

When  a  patient  stiH'ering  from  brain  shoek,  with  or  without  n  frarturc,  is  unconscious, 
inotionle*vS,  and  perhaps  pulseless;  has  lost  control  over  the  action  of  the  bowels  and  the 
bladdt^r;  and  has  a  feeble  respiration  and  paralyz(?d  pu[>ils,  it  is  impossible  for  the  surgeon 
to  form  any  opinion  as  to  the  nature  of  the  eerebnd  injury;  because  these  symptoms  may 
be  the  result  of  so-called  concussion,  from  which  recovery  may  take  place,  and  not  of 
severe  brain  contusion;  they  may  be  associated  with  bruising  of  the  brain  and  extravjisu- 
tion  of  blood,  not  sutFicient,  perhaps,  to  cause  fatal  com[iression  of  the  brain-structure,  but 
eoougb  to  set  up  cerebral  symptoms,  which  cannot  pass  away  for  many  months  under  the 
moal  favorable  conditions  j  or  they  may  be  accompanied  by  severe  bitiin  laceration  or 
extravasation  of  blood  upon  or  into  its  structure,  which  will  prove  J'alal  by  coma.  The 
position  of  the  exlravasfUion  has  no  influence  on  the  symptoms.»  although  it  would  apjicar 
tliat  death  is  very  rapid  when  it  lakes  jdace  into  the  ventricles.  The  primary  symplonjs 
9(  severe  concussion  and  of  general  comprcjision  are  identical,  and  are  often  not  to  liC 
di^tingnisheil;  lM»th  may  be  the  result  of  the  same  kind  of  accident.  ''  liut,"  says  Mr. 
Hewett,  "there  is  ibis  marked  difference:  in  concussion  the  effects  are  instantaneous,  and 
ID  comprcsi^ion  from  ejctravasate<l  blood  some  Hi  tie,  it  may  be  very  ehort,  time  elapses 
before  the  symptoms  manifest  ihemselves.  In  the  former,  also,  the  symptoms  gradually 
fttjte  ofl',  but  in  the  latter  they  become  more  and  more  marked.'* 

**  The  diagnostic  signs  of  concussion  and  compression  are,  no  doubt,  distinct  in  a  cer- 
tain sense,  yet  compression  rarely  exists  as  a  conse(|uence  of  violence  without  concussion, 
and  both  arc  complicated  with  shock.  Further,  symptoms  of  simple  concussion  may 
beoiJtnc  developed,  at  a  later  period,  into  those  which  indicate  some  more  serious  iesion  ; 
and  it  is  in  exceptional  cases  only  that  we  can  identify,  wiih  any  degree  of  certainty,  tlie 
efficit'iit  luid  sole  cause  of  compression.  Thus,  in  the  stunning  effects  which  succeed  a 
blow  on  tliP  head,  if  we  can  rouse  a  jKitient  from  his  slate  of  unconsciousness,  even  for  a 
few  momenta,  if  the  breiilhing  is  calm  and  noiseless,  if  the  pulse  is  feeble,  the  pupils  are 
ContmcteU  and  reflex  action  can  lie  excited,  we  conclude  I  hat  the  condition  is  one  of  con- 
conion.  Tlie  intensity  of  the  effects  of  so-cnlled  concussions  are  marked  by  the  character 
oTllie  symplfuns  and  by  their  dttration.  The  }»robable  explimation  of  protracted  somno- 
leooe  and  other  evidences  of  hrain  disturbance  is  the  jiresenco  of  diffused  extravasation  t»f 
blood  over  the  surface  of  the  lieinispheres."    (F.  Le  Gros  Clark.) 

Again,  in  a  general  shaking  of  the  brain,  blood  may  be  extravasated  into  the  brain 
iteell',  and  wht^n  the  injury  has  been  suflicicut  to  protluce  fracture  there  is  no  limit  to  the 
•Bftoiuit  of  hemorrhage  or  its  seat.  ""  liut  in  ilcaliag  with  such  cases,  great  caution  is 
neeomiy  in  order  to  avoid,  if  possible,  mixing  up  crises  of  apoplexy  with  those  of  trau- 
iBAtlc  dfoi^ionfu  An  accident  coexisting  with  an  extravasation  of  blood  into  the  cerebral 
•obstance  doc*  not  necessarily  imply  cause  and  effect.  The  previous  condition  of  the 
12 
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brain  or  the  outpouring  of  blood  from  diseased  vessels  may,  in  fact,  have  been  the  cause 
of  the  accident."  (Ilewett.) 

On  referring  to  my  notes  I  see  that  in  a  case  of  brain  injury  which  lived  only  one  hour, 
blood  was  found  filling  the  ventricles.  In  another  the  ventricles  were  bruised  and  the 
septum  lucidum  lacerated.  In  other  cases  blood  was  poured  out  into  the  thalamus  opticus 
or  into  the  corpus  striatum. 

In  all  these  the  brain  had  been  severely  shaken,  the  hemorrhage  being  doubtless  the 
result  of  the  shake  and  the  cause  of  death,  while  the  fracture  of  the  skull  was  merely  a 
complication. 

It  has  been  already  shown  that  concussion  of  the  brain  too  often  implies  contusion  or 
laceration  of  its  structure,  with  extravasation  of  blood,  and,  in  the  same  way  compression 
indicates  as  serious  if  not  more  severe  injury.  Concussion  does  not  by  itself  produce 
definite  symptoms,  and  when  paralysis,  vertigo,  sickness,  or  other  such  phenomena,  arise, 
the  inference  is  that  there  is  some  structural  damage  to  the  brain.  Compression  implies 
a  more  severe  degree  of  the  same  sort  of  injury  with  effusion  of  blood  or  depression  of 
bone.  Compression  of  the  brain,  when  not  excessive,  is  seldom  the  direct  cause  of  death. 
It  proves  fatal  in  tlie  majority  of  cases  by  being  the  starting-point  of  an  intracranial 
inflammation ;  since  it  has  been  proved  that  blood  can  be  ab$:orbed  or  encysted,  and 
depressed  bone  may  be  gradually  raised  by  the  brain  itself,  or,  the  brain  may  accommo- 
date itself  to  the  pressure. 

Compression  of  the  brain,  as  a  result  of  traumatic  encephalitis,  will  receive  attention  in 
a  subsequent  page.  , 

[Although  it  is  often  impossible  to  make  an  absolute  diagnosis  as  to  the  causation  of 
symptoms  observed,  since,  as  already  shown,  concussion  and  compression  may  coexist; 
yet  it  is  well  to  tabulate  the  points  of  difference  in  typical  cases: — 

Compression.  Concussion. 

STmptoms  may  not  be  immediate.  Symptoms  always  immediate. 

Complete  insenHibility.  Partial  insensibility. 

Respiration  slow,  stertotous,  and  puffing.  Respiration  quiet. 

Pulse  slow.  Pulse  frequent. 

No  vomiting.  Sometimes  vomiting. 

Retention  of  urine  and  feces.  Incontinence  of  urine  and  feces. 

Paralysis,  usually  hemiplegia.  No  paralysis. 

Pupils  insensible  to  light.  Pupils  react  somewhat  to  light. 

Deglutition  impossible.  Deglutition  possible. 

The  difficulty  of  making  the  distinction  between  these  conditions  is  frequently  very 
great,  and,  when  it  is  recollected,  that  at  times  it  is  impossible  to  obtain  any  history  of  the 
injury,  it  will  be  seen  that  the  problem  becomes  still  more  complex.  A  man  or  woman 
is  brought  into  a  hospital  unconscious,  having  been  picked  up,  perhaps,  by  a  passing 
stranger.  The  questions  of  cerebral  hemorrhage  from  injury  or  diseased  vessels,  concus- 
sion, compression  from  concealed  fracture,  unemia,  alcoholic  or  opium  poisoning,  epileptic 
coma,  sunstroke,  and  hysteria,  at  once  suggest  themselves  to  the  perplexed  surgeon. 
Unfortunately,  in  many  instances  diagnosis  is  impossible  until  return  of  consciousness  or 
the  post-mortem  table  furnishes  the  requisite  information J.  B.  R.] 

"Wounds  of  the  Brain. 

In  some  injuries  to  the  skull  the  brain  may  be  wounded  or  lacerated,  and  brain-matter 
may  even  escape  from  the  wound  directly  after  the  accident.  Such  accidents  arft  always 
of  a  very  grave  nature,  and,  as  a  rule,  fatal.  Wounds  of  the  anterior  and  upper  portions 
of  the  hemispheres  are  the  least  dangerous;  wounds  of  the  posterior  hemisphere  or  base  of 
the  brain  the  most  so.  Recovery  may  at  times  follow  even  after  very  severe  injuries 
when  no  secondary  inflammation  takes  place;  but  the  prognosis  must  always  be  unfa- 
vorable. 

When  brain-matter  is  pressed  out  of  the  skull  in  cases  of  fractured  base,  a  grave  injury 
is  always  inflicted,  for  the  crushing  force  must  have  been  severe  to  have  given  rise  to  such 
a  complication.  Some  remarkable  instances  of  recovery  after  the  escape  of  brain-matter 
are,  however,  recorded;  and  several  have  passed  under  my  own  observation,  but  they  are 
too  rare  to  be  dwelt  ui>on  as  holding  out  any  hope  in  bad  cases.  Foreign  bodies  may 
likewise  lodge  in  the  skull  for  a  long  period  without  causing  death.  Wounds  of  the  brain 
are  not  characterized  by  any  special  symptoms  apart  from  those  of  concussion  or  com- 
pression. 
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Wounds  of  the  dura  mater  are  proliably  a.s  <l!Ui«^oroiis  as  wounds  of  llic  brain,  fur 
iiiflHinmation  of  the  mrmhrjines  is  reaitily  set  up  by  such  injuries.  It  is  froni  thiii  iWt 
that  conn[>ound  fractures  of  the  skull  aro  :^o  serious;  thftl  simple  frurlurcs  a,*smMJited  with 
com  mi  nut  ion  of  the  inner  table  of  tlie  skull  are  so  often  fatal ;  and  tiiut  punctured  fraclurei* 
have  80  dan»Hrous  a  tendeney;  for  in  all  these,  eases  the  <luni  nmfer  is  not  only  torn,  but 
irritati-'d  by  the  projecting  spieuhe  of  bone,  and  feeondary  inflammation  is  the  result,  this 
inflammation,  a.«  a  rule,  rapidly  spreading  over  th»*  brain  and  eausing  death. 

Wounils  of  the  dura  mater,  as  \v«dl  oa  woun<l8  ot  the  brain,  are,  however,  recovered 
from,  but  tbe-  proLrno^is  in  eitlier  ease  mtist  be  unfavorable. 

Hernia  cerebri,  or  protrusion  of  brain-matter  alone  or  brain-matter  mixed  with 
tnllamtniitory  products,  is  always  the  result  of  a  wound  or  slough  of  the  dura  muter, 
sc'oondfir)'  either  to  a  eora pound  fracture  or  to 

the  removal  of  fractured  or  diseiu^t-d  bone  witli  Fio,  81. 

the  trt-phine.  It  is  probably  always  iwsociated 
with  some  suppuration  (loeal)  of  the  brain, 
due  to  extension  of  inflammatory  mischief  to 
that  part  in  contact  with  tlie  diseased  dura 
mater  and  bone.  It  is  to  be  treateil  with  great 
oaoMon.  Some  surgeons  art*  in  the  habit  of 
cutting  off  the  projecting  ma.'*s,  otiiers  of  ap- 
plying pi-e*sure  ;  but  prubjddv  the  best  practice 
lit?«  in  doing  very  Uttli'.  in  keeping  (he  parta 
clean    and    dry,  and    leaving  thrir  repair    to 

natural  processes ;   because    should    the   local       \  ^^^  \%/' 

affection  be  so  limited  in  it'*  nature  aa  to  be 
capable  of  repair  tlie  projecting  mass  will 
Alough  naturally  after  a  time,  and  cicatriziition 
will  follow  ;  but  all  interference  on  the  part  of 
the  surgeon  doe^  harm.     The  best  treatment  »H.3rnU  comi.ri. 

i»  at  fipit  to  apply  a  piece  of  lint  to  the  part, 

and,  at  a  later  stage,  to  keep  the  hernia  dry  by  dusting  it  with  oxide  of  zinc  or  powdered 
alum.  Exeisi(m  and  the  application  of  caustics  or  pressure^  do  not  appear  to  U^  satisfactory 
fomis  of  treatment. 

The  ex|»erience  of  army  surgeons  during  the  Americjin  war  confirms  these  observations. 
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nrFLAMMATION  OP  THE  CRANIAL  BONES,  BRAIN,  AND  MEMBRANES^ 
THE  RESULT  OF  AN  INJURY  TO  THE  HEAD. 

In  all  cases  of  injury  to  the  h4*nd,  simple  or  severe — attended  or  utiatteinded  by  fracture; 
— of  concussion  or  compressiiuj ;  of  injury  to  the  dum  mater  or  the  bruin,  intlammution 
of  the  biuifjs,  of  the  brain,  or  of  its  membnmes,  is  very  liable  to  arise,  and  when  it  does. 
It  i»  a  very  grave  complic^ition.  It  is  this  fact  which  makes  all  injuries  of  the  head,  even 
simple  contusions  of  the  bone,  sources  of  danger,  because  intlamniation,  commencing  in- 
the  bone,  to*>  frequently  spreads  inwards  to  the  membranes  of  the  brain  and  to  the  brain 
itnelf,  and  thus  <lestroys  life,  Tlie  free  communication  bi^twcen  the  pericranium  and  the 
d'  ',  by  means  of  the  lihfodvi'ssels  of  the  diploe,  is  a  probable  ex|itarmti<ni  of  this 

O'  in  »<imple  scalj>  and  Ixjne  contusions.     In  injuries  to  the  bi>nes  of  the  skull, 

and  to  tlj<:  brain  or  its  membranes,  the  liability  to  enc^phulic  intlammation  appear?  to  be 
givatly  deternjint*d  by  the  severity  of  the  accident. 

In  the  pres+'tit  chapter,  tmumatic  enceplmUtis,  nrute  an«l  chronic^  as  the  result  of  bmin 
•hockt^,  wh*'ther  with  or  without  ji  fracture,  will  claim  attention. 

Ih  urriU  rnc^pholitis  the  symptoms  generally  appear  on  the  s<*coii<l  or  third  day  following 
ibe  injury,  pain  in  the  hfad  being  the  most  prominent  symploij>.  Tliis  j)ain  may  be  local 
or  difKiMHi.  and  is  generally  accompanied  with  iutolenince  of  light  and  contracted  pupils, 
inlolrnince  of  sound,  and  symptoms  of  febrility.  As  the  disease  ]irogiV!«ses,  wakefiilnesi*, 
rrftltcftfnestf,  delirium, and  convulsions  will  probably  follow  ;  and  the  patient  will  pass  more 
or  lt«»  rafudly  into  a  comatose  condition  owing  to  compression  of  the  bmin  by  effusion, 
wlit'fi  a  *piwdy  drnth  will  euHue.  The  effusion  takes  phw;e  sometimes  into  the  ventricles, 
InjI  morr  often  on  the  surface  or  the  bjise  of  the  brain. 

In  r/troHt'r  rurrphalitis  the  Mymptoins  may  show  them^veB  soon  after  the  injury,  but, 
%-  :bry  do  not  appear  for  wefks,  or  even  for  months.     They  are  most  iuHiJious  in 

l!  '' :  they  may  l>egin  by  want  of  sleep,  with  an  irritability  of  brain  and  inaptitude 
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for  any  bmlily  exertion  ;  hut  h^^af^tirlie  of  a  constfufit  exlmusling  kind,  aggravated  by  mcntttl 
or  physical  t'xiTtion,  ii*  a  truiRt  prtiminent  symjitom.     As  tTht?  disease  progreeses  tlie  pulier^t 
gradually  becomes  emaciated  and  exhausted^  and,  towards  the  close  of  the  cage,  epilept\- 
forrft  convulsians,  ItKnil  paralysis,  and  coma  j^uj.*rvene. 

The  a^ifff  cases,  for  the  most  part,  are  the  result  of  a  severe  central  shaking  of  thj^  * 
brain,  with  or  without  fracture,  complicated  with  contusion  or  laceration  of  the  braiK::^. 
structure  or  its  incmhrane:*.  They  are  con«ieqncntly  cases  of  arachnitis  and  inflammatic^ii 
of  the  bi'ain-swbptance  itself,  the  ialianiniation  nf  the  inenibianes  bfing  general.  "I  hft>^^^e 
never  known,"  isays  Wilksi,  "  f»ueh  tin  uHection  as  nniclmitis  spring  u]>  as  a  spontfine*>ft__3i(i 
disease,  and  therefore  when  met  with  you  (should  always  look  for  isnme  mischief  withoi*  -i. 
When  ari.sinf;^  in  i\i\^  wuy,  the  interaraehnoid  eftu^ion  is  often  purulent,  and  so  dopin»._as 
that  it  may  pour  out  wh<*n  the  dura  muter  is  removed,  I  have  never  seen  extensi^t^p 
etfiisioii  into  the  iTrlerarachnoid  sjiact*  without  an  injury  on  the  head," 

The  ehrmiic  cases  are,  for  the  most  part,  the  re^tilt  of  a  /(jro/ in  jury  and  beo:in  in  ift^e 
bone,  spreading  inwards  to  the  dani  mattr,  and  at  last  involving  the  arachnoid  cavity  wi  &  h 
its  two  layers  of  serous  membrane,  the  pia  aialer*  and  even  the  brain  itself;  local  sup|>«j. 
ration  being  frequently  found  in  these  cases,  either  between  the  bone  and  dura  mater.  c»r 
in  the  brain  itself,  from  exfensjon  of  infljimmatory  action  from  witliout  inwards  :  the  whole 
process  in  the  majority  of  instances  beinj;  a  local  one.  The  same  changes  may  take  place 
in  all  cases  of  chronic  ostitis  of  the  ealvarium,  whetlier  from  accident  or  disease. 

The  acute  or  dit^'used  form  of  arachnitis  is  the  cause  of  death  in  most  of  the  casc*  «jf 
head  injury  that  survive  the  immediate  results  of  the  accident.  It  corner  on  in  the.  8la^« 
of  reaction,  indeed,  it  may  be  IfHiked  upon  as  reaction  in  excess,  febrile  syraptoms.  con- 
vulsions or  convulsive  iwit<'hin|fs^  delirium  or  mania  more  or  less  acute,  terminals  r^g 
rapidly  in  parnlysis,  coma,  and  death,  being  the  general  serjuence  of  symptoms.  Kflusion 
of  serum  takes  place  into  the  ventricles  and  upon  the  brain,  causing  at  times  compres*it»r»  ; 
or  effusion  of  pus  or  [Piriform  lym[)h  occurs  eillier  upon  the  bmin  itself,  or  in  the  me*la^* 
of  the  pia  mater,  or  into  the  cavity  of  the  araclmoid. 

Wljenever  the  brain  iia«  been  severely  shaken  and  conseriuently  bruised  or  lacerat^<J« 
inflammalifm  may  apjiear  at  the  injured  spots  ;  hence  it  at  times  shows  itself  benrath  €^^ 
seat  of  the  bhw,  but  more  freijuently  begins  on  the  opposite  sitle  of  the  brain  to  the  se?^*^ 
of  injury,  where  tlie  brain  has  Ijotm  bruised  or  facerated  by  contre-conp ;  from  thtt*'^ 
centres  inflammation  may  spread  either  to  the  membranes  from  the  corticnl  structure  ^^ 
the  brain,  or  to  the  substance  of  the  brain  itself;  thus,  in  all  casfs  of  a  general  shaking  *>* 
the  brain,  the  seal  of  inflammation  is  in  mo?t  cases  at  the  base.  Ttie  pia  mater  ar»^ 
cortical  substance  of  the  brain  are  commonly  the  seats  of  intlammaiion.  but  the  canity  ^^ 
the  arachnoid  is  likewise  involved  in  nniny  cases  secondarily  by  extension  of  the  morbi" 
action.  There  are  no  symptoms  by  which  the  precise  seat  of  inflammation  in  the  brai** 
or  its  membranes  can  be  made  out;  they  ure  alike  in  all  cases. 

It  will  thus  he  seen  that  the  two  classes  of  cjises  of  acute  and  chronic  encephalitis  ar* 
distinct  in  n  measure.     The  acute  is  the  result  of  a  bruising  of  the  brain  by  a  seven? 
slaiking  or  concussion,  the  bniising  being,  as  a  rule,  at  the  base  of  the  brain  by  contra- 
coup.     The  influmnKition  begins  in  the  pia  mater,  sprends  outwards,  and  is  for  the  muS* 
[Wirt  ditTused  and  not  locaL     Consequently  it  is  hetfond  (he  reach  of  surgical  0(.Min»tion. 

The  chraiiic  is  generally  the  result  of  a  local  contusion  or  fracture  of  the  bone,  and  IocaI 
in  its  action.  It  involves  the  dura  maler  by  extension  from  witliout,  and  the  arachnoid. 
pia  mater,  and  brain  consecutively  in  the  same  way.  Il  is  conseiiuently  within  thes  reach 
of  surgical  art.  particularly  in  its  early  stage. 

Tkkatmknt — 'Acute  encejiliiilitis,  when  following  a  genera!  injury  to  the  brain,  for  the 
most  part  runs  such  a  nqtid  course  that  there  is  little  tim<^  for  treatment  to  take  effect.  Il 
attacks  patients,  moreover,  who  havr  already  been  knocked  down  by  the  injury  in  motv 
ways  than  one,  in  whom  there  is  mrely  much  resisting  force,  and  there  is  consequently 
not  much  chance  of  success  by  treatment. 

The  head  must^  of  course,  be  sliav<'d  aud  raised  on  a  pillow,  and  ice  should  l)e  Rpplit*<l 
to  it,  for  there  is  no  remedy  mrtn*  valuabh*  than  the  ap[»li<'ation  of  ice  in  traumatic  inflam- 
nuuion  of  the  heiul.  Tho  ice  when  apjdied  in  a  bag  must  be  broken  up  into  small  frag- 
ments, while  the  liag  containing  it  shouhl  be  large,  in  order  to  cover  the  whole  vault  of 
the  skull.  The  ice-cap  or  india-rubber  coil  is  also  good.  The  cold  douche  is  a  powerlul 
remeily  and  has  been  highly  sp^jken  of.  Free  purging  should  then  be  resorted  to,  the  old 
dose  of  calomel  mixed  witli  butter  introduced  into  the  mouth  being  probably  tiie  br-st 
form  ;  or  an  enema  of  turjjentinc  or  castor  oil  may  be  administered. 

With  resi>ex't  to  bleeding,  much  caution  is  retjuired.     It  has  been  little  ased  of  late 
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yesri  in  h(Nid  afToGlions;  thouj^h  in  a  fstron^  miin,  when  anute  enceplifilhis  ha*  come  on 
after  tt  sliwht  injury,  it  is  cerftiinly  a  sound  praclicp.  It  sJjould  In*  performed  lw)ldly  and 
freely  at  the  early  piirl  of  the  disease,  so  iis  to  take  effect  ujiori  the  |>atient — during  the 
5tat«  of  excitement,  before  bniin  oppression  has  appeared,  and  ertusion  takes  phice.  In 
severe  general  injuries  it  is  useless.  Some  employ  leechinf,'  and  cupping  on  tlie  OH[>e  of 
the  neck,  and  speak  highly  of  the  prnotice, 

CaloraeU  «riven  in  snmll  and  repealed  doses  to  touch  lite  jjumt^,  combined  or  not  with 
opium,  has  its  advocates,  and  (wttients,  donhtlegs,  liave  recovered  umler  its  use.  The  gray 
powder  in  three-  or  four-n^niin  doses  with  live  grain*  of  Dover's  powdijr,  is  u  useful  com- 
bination when  delirium  is  present;  ami  at  times  hirger  doses  of  opium  or  morphia  may 
be  given.  Great  care,  liowever,  must  be  observed  in  the  use  of  tliese  drugs*,  for  unless 
ihey  are  carefully  given  and  their  effects  watefied,  tliey  are  injurious. 

French  surgeon?  still  employ  blisters  to  the  scalp,  hut  these  mnnot  be  com[«ired  in 
value  with  the  local  ap[>]iaitton  of  ice  in  the  early  stage  of  the  disease.  In  the  cfironic 
stage  they  may  be  beneficial.  AVhen  they  are  employed  they  should  be  applied  to  the 
nape  of  the  neck,  and  where  mercury  is  relied  npou^  the  latter  may  be  used  in  the  form 
of  an  ointment  to  dress  the  blister.  Antimony  is  still  given  by  some  surgeons  of  eminence. 
I  have  no  experience  of  its  use,  and  therefore  cannot  recoinracnd  it.  "When  recovery 
takes  place — a  rare  result — the  patient  must  be  caultoned  as  to  the  future,  for  arty  excess 
of  diet  or  of  mental  or  physical  exercise  may  pi-oduce  a  reln])se.  The  greatest  qaiet  ought 
to  be  observed  t'or  many  weeks,  and  the  patient  should  live  on  the  simplest  fuod.  Milk 
<liet  and  animal  broths  are  sutHcient  for  some  time,  solid  animal  (*jod  heing  taken  xviih 
great  caution.     Stimulants  should  only  be  admitjislered  if  the  [lulients's  powers  are  feeble. 

When  indicAtions  of  compression  of  the  brain  foihjw  these  itvllammalory  symptoms, 
Mirpcal  treatment  may  be  called  for,  bui  only  wlien  strong  evidence  of  local  compression 
exists. 

When  the  symptoms  are  the  result  oC  arufe  ence[>halitis,  and,  consequently,  of  a  general 
injury  or  shaking  of  the  brain,  there  is  little  doubt  that  its  compre?ision  is  due  to  the  etfu- 
*ion  of*  inflammatory  fluid  into,  upon,  or  beneath  the  brain,  and  under  such  circumst^iuoes 
the  question  of  surgical  interference  should  not  be  entertained.  It  is  to  be  thouglit  of 
oaiy  in  cases  of  loirul  chrome  suppur;«ti<m,  when,  as  has  been  already  shown^  the  syu^p- 
lons  are  the  result  of  a  locid  contusion  of  the  bone,  of  injury,  or  disease,  and  the  seat  of 
suppumtion  is  usually  between  the  bone  and  the  dura  muter.  At  times,  liowever,  a  local 
abscess  is  formed  in  the  cavity  of  the  nrachtioid;  and  under  the  circumst^mcea  when 
strong  evidence  of  this  condition  exists,  the  itarieial  layer  may  be  punctured,  good  results 
having  followed  this  practice. 

In  more  advanced  c.^ses,  suppuration  may  even  involve  the  brain  itself;  and  ir  is  a 
ieriouH  f|uesiion  whether  a  surgeon  is  ever  justified  in  puncturing  this  organ  with  a  view 
of  laying  0|»en  the  suppurating  cavity.  .Should,  however,  good  evidence  exist  of  suppu- 
ration in  the  cerebral  hemisphere  beneath  the  seat  of  injury,  ^  have  no  doubt  as  to  the 
Aurgt^u  being  justified  in  making  an  exploratory  puncture,  for  Mr.  Ilolden  has  recorded 
in  *  St.  Bartholomew's  Hos|).  Rep.'  for  1^*73,  a  cjise  in  which  success  followed  this  prac- 
tice, and  in  the  *  American  «lourn.  of  Meil.  Science'  for  July,  1873,  live  other  successful 
instances  may  tne  referred  to,  but  the  evidence  must  indeed  be  strong  to  justify  such  a 
measure.  Dupuylren  had  a  successful  case  of  the  kind,  and  pathological  aiuitomy  fur- 
nilJief  rxaro|)le8  in  which  such  a  practice  might  have  heen  of  use.  On  the  other  hand, 
many  bold  attempts  are  on  record  in  which  surgeons  have  punctured  the  brain  to  relieve 
ijnptoms  of  suspected  suppumtion  in  its  substance.  Weed's  case  is  with<tut  doubt  the 
liMt«  a<  it  was  siicceasfnl  (•  Xjishville  »lourn.  Med.,'  April,  1872),  but  Delmold's  and 
Mai*anneuvc's  are  encouraging. 

Still,  in  ftuch  cases  much  may  be  done— more,  indeed,  than  is  usually  attempted — for 
(lie  reii^'f  of  symptoms,  and  I  am  disposed  to  think,  that  surgeons  are  too  apt  to  leave  these 
caM»  alone  loo  long,  and  allow  them  to  get  beyond  relief, 

A  man  receives  a  blow  upon  the  head,  followed  by  passing  symptoms  of  so-called  con- 
p,j**;r,.,  he  has  a  slow  convalescence,  attended,  and  |>erhaps  followed,  by  headache.  He 
11.  y  some  irritability  of  brain,  inability  to  do  much  work,  or  to  undergo  any 

pii>.ji.4.  Jjitigue;  some  febrile  disturbance  may  perhaps  manifest  itself,  but  as  ot'ten  as 
n»H  none  appears.  The  pulse  probably  will  be  feeble  and  irritable,  at  other  times  slow  and 
b^T  t>n  examining  the  seat  of  injury  tend'erness  on  pressure  may  be  experiencecl, 

a;  "tially  increa'*e  of  heat  will  be  felt.      Pressure  upon  the  injured  part  may  even 

axtriu^  ::i  convulsion  where  such  hn<l  previously  occurred. 

Under  thci»e  circumstjtnccs,  which  are  fairly  indicative  of  local  iuHammution  of  the 
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liona^  spreading  mwfjrds — though  how  far  1;^  luicertiiin — :i  free  incision  to  llie  bone  is  of 
grtnii  viiliic.  I  hiive  known  this*  openilion  n'lii'\*^  iiiimediutrly  all  the  jsyniptoins,  treneri^l 
and  Infill,  and  have*  never  known  it  tblbwet!  by  hjtrjii.  It  !*lioulil  iiUvnys  be  p<?r(brmed 
vvfien  fevidfnce  of  local  InHammalion  exists,  with  undefined  and  per^^isient  brain  »ymptonnt=. 

Wheti,  howevt'r,  evidence  exist*  thut  the  iiiflumtniitiun  has  spread  from  the  bone  to  tHe 
ptu'ts  heneafh,  ns  indicateil  by  mtirktui  symptoms  of  feverishness,  severe  headache,  ar>d 
probably  rigors  ;  witli  sleeplessne*i,s,  delirium,  eonvulsiims,  tind  jiaraly>»is.  [larticuhirljr 
when  heniipl»'tj;iet  other  surgicftl  treatment  may  he  tlmupfht  of;  for  if  these  Mymptruns  ar^ 
nssooiatei!  with  such  a  his^tory  as  has  [uHt  been  sketchetJ,  there  is  every  probability  tlt^ut 
s(n[»i>nration  exists  within  tlie  skull,  and  that  siirtrical  art  may  reach  it.  General  iri-at- 
inent,  moreover,  in  these  ca?jes  is  both  nnsatisl'aeti>ry  and  luisuooemsful ;  and,  if  the  case 
b<.^  left  alone,  hail  results  always  follow,  Siir^icid  interference,  it  is  Irne,  as  a  rule  is  uot 
very  satisfactoi-y,  thonwh  some  strikin;;  examples  of  success  exist.  In  the  hands  of  Pot  C« 
ti'ephiniiJg  the  skull  for  matter  beneath  the  hone  outside  the  dura  mater  yielded  a  goo<i 
residt  in  rtvi-  out  of  ejtjlit  eases.  No  modtrn  sur^^eon,  however,  can  shoAV  a  like  sueees.^  ; 
*'  indeed,"  says  Mr.  Ilewell,  '*  (he  sueeessful  issue  of  a  i'lunt  of  trepliining  for  tntklt^ST 
between  the  bone  nin\  dura  mater  is,  1  believe,  all  bni  unknow  n  to  surgeons  of  our  owrn 
time."  Nevertheless,  ihe  operai'on  is  cle^irly  jusliHable  under  sueli  severe  cireurastano^© 
as  have  been  described  ;  althowgh  1  wmnot  ]jel[>  feeling  that  Mr.  liewett's  opinion  i:?  tri:»«v 
and  that  surgeons  are  too  readily  disposed  in  these  ciLseH  of  loeal  enee[)haliti8  to  wait  t*30 
long,  to  trust  too  far  to  nature's  own  ]irocesses,  and  by  so  doing,  to  allow  the  local  suppu- 
rative action  to  sprend  inwards  beyond  tiie  dura  mater  to  tht^  brain  ilself,  when  the  profit 
pects  of  a  sneees.sful  resnlt  are  certainly  ()oor.  They  wait  for  what  are  ealled  well-mark  «^<i 
t>rain  symptoms — cftma  and  hemi]ilegia — before  they  inteHere;  which  well-marked  syfri  f>- 
toms  too  often  mean  lata!  brain  cfmiplieatidtis.  Trephining  the  seal  of  injury,  tberefo**^^ 
under  .such  eireumslaiiccs  ts  clearly  jus!itiahle  il'  uo{  hopeful,  and  the  operation  should  !>•* 
jH.rforined  as  hooii  as  it  is  manifest  from  the  history  of  the  cjtse  that  the  lt>eal  action  »* 
Kpr«'ading.  When  pus  is  luuiid  between  the  Unie  and  the  dura  mater  great  hopes  may  l>*^ 
enlerlaiiied  of  a  successful  issue,  altlMuigh  when  the  same  suppurative  action  hivs  involr*^*^ 
the  e-avity  of  the  arachnoid  and  the  bniin,  tlte  prospect  is  not  good. 

Should  no  pus  be  r<iund,  however,  between  the  hone  and  dura  mater,  is  the  surgeo** 
justified  in  opening  tlie  membranes?  Without  doubt  iie  ought  urnler  cerlain  circur**" 
wtancefi,  when,  by  the  symptoms,  there  ia  strong  retmon  to  believe  thai  pus  exists  bents*-*  " 
the  injured  bone  ;  when  tlie  dura  mater  on  exposure  buffjes  (irmly  into  the  opening  in  tl*** 
bone  which  has  been  made  with  the  trephine,  and  if  il  hi:  feitse,  as  well  as  absolutely  pult^^' 
!e»s ;  for  cjiseH  of  succr'ss  after  this  operation  have  been  recorded  by  Guthrie,  Roux,  Jit»  ^ 
Dumville.  The  evidence  reijuired  to  sanction  any  incision  into  ihe  brain  in  search  <^ 
suppuration,  as  ha;^  been  already  stated,  must,  however,  be  very  strong;  nor  have  I  ev^^ 
seen  an  instance  in  wliich  it  was  jusliliable. 

Acute  encephalitis,  a.s  a  result  of  blood-poisoning,  m^eds  only  to  be  mentioned.     It  i«     ^ 
hopeless  condition  I'rom  the  first,  and  is  always  associated  with  the  worst  and  most  geiier**" 
form  of  pyn'mia. 

[The  stiilement  of  our  author,  that  valuable  lime  should  not  be  lost  in  ex^iectanl  Irttt^'^ 
nient,  is  apparently  veriHed  by  the  slatistJcs  of  the  War  of  ihe  Ui*bellion,  which  slmw  ibi*- 
four-lifths  of  the  eases  of  intracranial  iiijiines  died  after  expectant  measures,  while  onl,^^ 
one-half  of  such  injuries  succumbed  under  the  antiphlogistic  treatment  of  the  English  an*-* 
German  surgeons  during  recent  wars.' 

Elevation  of  the  head,  and  ice  locally,  followed  by  active  purgation  and  large  doscp-^ 
of  bromide  of  potassium,  with  at  times  venesection,  su|>plemented  occasionally  by  arleri^^" 
depressants,  are  the  methods  of  treatment  to  be  adopted .f.  IS.  H.] 


TEEATMENT  OF  COHCTJSSION  AKD  COMPRESSION  OF  THE  BRAIN.  AND  0^ 

FRACTURES  OF  THE  SKULL. 

'*  A  mere  crack  in  one  of  the  bones  of  the  cranium,  nhstrnctty  considered^  is  not 
more  likely  to  [jroduce  any  serious  eom[daTnts  than  a  simple  fissure  in  any  other  lione  ; 
and  if  sym[*loms  of  consequence  do  frequently  attend  the  accident,  they  pn»ceed  either 
I'rom  the  bone  being  beaten  inwards,  so  as  to  press  upon  ihc  bmin,  or  from  the  mischirl 
done  to  the  pjirts  within  the  .skull  by  tfio  iauuic  force  tliat  broke  ihe  bone  itself.  Th<? 
gjime  violence  wltich  breaks  the  cranlutu  mvky  occasion  a  concussion  of   the  brain,  an 

{'  See  '  Agnew's  Surgery,'  i.  p.  299.] 


TREATMENT    OF    CONCUSSION. 


183 


extraTAStttion  of  blood  in  or  upon  it,  or  giibsequeiu  iiifltLmmution  oS*  tliat  organ  ami  iu 
u?4ual  consequences."     (Sam.  Cooper.) 

The  truth  embodied  in  this  extract  renders  it  necessary  to  consider  tlje  treatment  of 
head  injuries  us  a  whole;  since  it  is  impossible  to  say,  in  any  case  of  severe  injury  to  the 
skull,  whether  two  or  more  of  the  condition;*  menlioncd  are  not  associated. 

When  brain  concussion  Iuls  taken  jdace,  it  may  or  may  not  be  associated  with  fracture; 
und  it  may  or  may  not  be  followed  by  symptoms  of  compression,  either  from  exlnivasation 
o<*  blood  or  secotMlary  inllanimation.  Wlj^n  a  fraeturo  is  known  to  exist  either  with  or 
withiHit  depre&MJon  of  bone,  the  ditlicuUv  is  not  lessened  ;  the  brain  ?.ymptoms  may  be 
simply  those  of  u  passing  eoneu^.sion,  or  they  may  be  those  of  a  much  more  vHertous  ijyury, 
t»uch  as  brain  contusion,  hiceration.  or  blood  e.xtravasatitm.  The  severest  complications 
arw  often  ushered  in  by  the  mihle;*t  symptoms  ;  and  therefore  the  surgeon  should  always 
treat  every  ciise  of  injury  of  the  cruTiium  and  its  eontcnls  as  serioug,  a-i  also  to  be  as  guarded 
in  bis  prognosis  us  he  must  be  uncertain  in  his  diagnosis.  '*  We  know  not  what  injury 
may  havi'  been  sustained  or  what  symptoms  may  supervene  ;  we  ihereioi-e  wait  for  the 
subsidence  of  the  first  impressions,  or  the  developntent  of  fresh  mit!.chief,  and  shape  our 
course  accordingly."     (Cock.) 

In  any  cjise,  therefore,  of  concussion,  however  8li^h{,  ilie  jMitient  ought  to  be  kept  rjutet 
for  a  few  days,  observe  moderation  in  diet,  and  partieiilarly  in  lUf  use  of  stimuhmfN.  If 
b**  moves  about  it  is  at  a  risk — a  risk  of  secondary  inHamtnation  of  the  concos^sed  or  shaken 
brain,  which  may  prove  falah 

In  severe  concussion,  thai  is,  after  an  injuiy  to  the  head  which  is  followed  by  a  more 
or  less  complete  suspension  of  the  functions  of  the  hmin,  whether  with  or  without  a  frac- 
ture, equal  care  is  needful.  Shoidd  the  collapse  indiculive  of  (lit*  first  slage  be  severe,  it 
may  be  necessjiry  to  hasten  reaction  by  means  of  warm  I  h  to  the  body  g«^rienilly,  more 
purlicularly  tu  the  feet,  and  by  the  application  of  some  stimulant  to  the  nostrils.  It  is 
seldom  right  (o  do  more  than  this;  because  if  renctioti  does  not  reappear  naturally,  or  is 
not  hjjsteued  by  the  means  nientioneil,  it  is  tolerably  certain  that  the  brain  mischief  is  of 
n  severe  if  not  fatal  cliamcler.  Under  these  circumslances,  any  more  (lowi'rful  means, 
such  as  the  administration  of  alcoholic  stimulants  or  powerful  enemala,  are  likely  to  excite 
n^clion  to  excess,  and  thus  encourage  secondary  hemorriiage  or  intlummation  within  the 
skull. 

When  reaction  has  set  in  after  the  C4>llapse — the  srrond  stiuje  of  authors — vyi^vy  source 
of  excitement,  mental  or  physical,  should  be  reniovetl.  The  patient  should  bt;  kept  in 
bed  with  his  heafl  raised  and  shaved,  and  the  bowels  emptied  with  a  niihl  saline  fnirga- 
live,  or  u  mercurial  purge.  If  the  head  b^*  hot,  the  [iulse  rapid,  and  oilier  symplonis  of 
general  febrility  and  brain  excitement  show  th*'mstilves,  cold  lotions  or  an  ice-bag  may  be 
Applied,  and  [>articularly  the  latter.  When  the  sympronis  of  excessive  reunion  are  per- 
siAtent,  the  commencement  of  franmatic  encephalitis  should  bi;  susjiecled  ;  and  under 
lhe«e  circumstances  active  treatment  is  doubtless  required,  inasmuch  as  when  acute 
iymptoms  of  iutlannnarion  of  the  brain  or  its  membranes  appejir,  paralysis  and  a  fatal 
coma  are  not  far  off. 

Yenc^seclion  boldly  performed  at  this  stage  of  the  disease,  so  as  to  aflect  the  pulse,  is  a 
good  remedy.  It  nuiy  even  be  rc|>eated  should  the  symptoms  return  and  the  pulse  and 
teiii(K*rature  risv.  In  feeble  {uitienls,  however,  bleeding  is  inadmissible,  and  under  all 
cipcum^tanees  it  ought  only  to  be  resorted  to  after  carel'ul  consi(hTal.iou.  [Bromide  ot 
pcit4issium  in  large  doses,  s»iy  three  or  four  driichms  daily,  lends  to  quiet  the  cerebral  cir- 
culation, and  should  be  freely  given.] 

Ice  to  the  hetul  or  a  stri'^im  of  eolil  water  passed  over  it  are  means  tiial  ought  never  to 
Ik*  negleett^d.  Powerful  purgation,  also,  is  valualde.  The  tliet  should  be  li<pjid  and  of  a 
Riiuple  kind.  Milk,  when  it  can  be  taken,  is  the  best,  but,  when  it  cannot,  weak  beel'-tt'ii 
or  broth  should  be  gi%en,  an<l  then  only  in  moderation. 

Concussion  of  tin*  brain,  couq)licaled  with  either  simple  or  compbund  undepressed  frac- 
ttin?  or  fracture  of  the  base,  is  to  be  treated  upon  like  principles,  wtlli  ei|nal  persistency 
Btki  eari>  for  simple  fractures  of  the  vault,  compound  fractures  of  the  vault,  and  sinq>le 
iiriictures  of  the  base  or  of  ll»e  vault  and  base  combined,  tmu»$ocnUed  %vilU  displacement , 
require  no  B|K.'cial  treatment  beyond  thai  indicated  by  the  bniin  symptoms. 

it  should  be  here  stated  that  the  treatment  of  all  these  conditions  is  to  be  continued  for 
at  l*?au*t  ft  month  or  six  weeks  after  the  injury,  because  many  are  the  cases  ou  record  in 
which  secondary  intlammat*»ry  symptoms  a[tpeared  at  least  a  mouth  after  the  accideut  or 
•luir  the  subsidence  of  the  primary  symptoms. 
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Treatmmit  of  compression, — "When  the  brain  .symptoms  following  an  injury  to  tlie  head 
partuke  more  of  tlie  nature  of  compre!*8Joii,  tluit  is»  wlien  they  are  persistent  in  their 
clmraeter,  and,  in^itead  of  poing  on  towardsi  recovery,  or  the  restoration  of  the  Jintural 
functions  of  the  hnnn^  tend  rather  towards  their  more  complete  abeyance  ;  other  questions 
of  treatment  come  before  tlie  Pur;reon,  and  t!ie  nio.st  important  has  reference  to  the  fact 
whether  surgical  art  can  do  anything  towards  relieving  the  condition. 

The  student  who  has  oan^fully  read  the  remarks  that  have  alrejuly  been  mnde  can  now 
nndei^tand,  when  the  injury  to  the  brain  or  skull  has  been  the  r».*sult  of  some  fjcnerul 
injurtjy  such  as  a  fall  upon  the  head  from  a  height,  or  a  blow  from  a  heavy  body,  that  the 
brain  mischief  which  foUoww  i^  certain  to  be  of  a  general  charact^'r,  ami,  when  symptoms 
of  loral  mischief  complicate  the  case,  littfe  good  ij*  to  be  gained  by  treating  these  local 
syraptoiMs  when  others  of  a  more  general  or  fatal  character  exist.  In  examples  of  brain 
or  skul!  injury,  therefore,  as  a  result  of  diffused  or  general  shaking  of  the  head  and  its 
contents,  local  interference  of  any  special  character  is  genen^lly  useless. 

In  local  injuries,  however,  the  question  may  be  seriously  discussed. 

In  cases  of  depressed  fr act nre,  ought  the  bone  to  Iw  elevated?  and  should  the  fact  of 
the  fracture  being  compound  influence  the  decision?  1  have  no  hesitation  in  answering 
both  questions,  and  asserting  that  in  neither  instiince  ought  surgical  interference  to  be 
thouglit  of  unless  the  symjitoms  of  compression  are  marked  or  |)ersistent :  for  ex|>erience 
hiis  taught  us  that  depress<'d  bone  pfr  se  may  exist  to  a  gn^at  degree  without  giving  rise 
to  any  serious  brain  complications,  and  that,  when  even  brain  symptoms  follow  as  aa 
immediate  result  of  the  injury.  i!iey  may  al!  pass  away. 

.Should,  liowever,  the  symptoms  indicate  the  presence  of  effused  blood  beneath  the  frac- 
ture, sufficient  to  cause  compression  of  the  brain,  as  shown  by  the  hipse  of  au  *•  interval  of 
time"  between  the  accident  and  the  symptoms ;  ,find  should  local  paralysis  point  out  its 
seat ;  surgical  interference  is  cdled  for,  and  in  both  simple  and  comjiound  fractures  the 
trephine  m,ay  be  required  in  order  to  elevate  the  bone.  The  ojiemtion  is  necessary  on 
aci'ount  f>f  the  !»niin  symjitoms  present  in  the  case  and  has  no  reference  to  the  character 
of  the  local  injury — to  the  presence  or  absence  of  a  sc^dp  wound. 

Jn  compound  fracture  of  the  skull,  however,  associated  with  dcprfgsitni  and  comminu- 
tion of  the  bone,  both  with  or  without  brain  symptoms,  the  surgeon  ought  to  retnove  loose 
pieces  of  bone,  iuicl  may  elevate  the  depressed  portions  when  this  can  be  done  with  the 
elevator  without  ditiiculty,  as  splintered  bone  is  always  a  dangerous  body  when  in  contact 
with  the  dura  muter. 

When  the  bntin  is  injured  the  same  course  should  be  followed,,  the  greiilest  care  being 
observed  not  to  add  to  the  irritation  by  any  rough  manipiihuion.  Should  ditliculty  be 
feltt  however,  in  removing  bone,  it  had  better  be  left  in  sihl^  rather  than  by  interference 
incur  any  extra  risk  of  injuring  the  brain  or  its  membranes. 

Should  there  be,  on  the  removal  of  bone,  severe  liemorrhage  from  a  meningeal  artery, 
the  jiiece  should  be  left;  and,  should  this  pmctice  fail  to  arrest  the  bleeding,  a  small  piece 
of  sponge  inserted  beneath  the  bone  may  succet'd,  or  the  application  of  a  pair  of  spring 
force[>8  may  be  called  for.      It  is  not  often,  however*  that  such  a  complication  is  met  with. 

In  all  cases  of  pimctured  fracture  of  the  skull  trephining  should  be  resorted  to  [without 
dehiy]. 

It  thus  appears  that  in  simple  or  compound  urtfofMiwiawW  depressed  tnicture  from  a 
local  injury  no  operative  interference  is  called  for,  unless  iissocialed  with  marked  symp- 
toms o I  compression  of  the  bniin,  or  extrjivasalion  of  blood  between  the  bone  and  the  dura 
muter.  In  comf)ound  co/noiittHted  fracture,  also  in  punctured  fracture,  with  or  without 
sytujitoms  of  bruin  c.ompressiotu  it  is  \vise  to  udevafe  the  bone  and  remove  all  fn\gments. 
Ill  olht'r  cases,  a.s  in  fracture  of  tlie  base,  no  surgical  interference  can  be  justified. 

Did  space  permit,  many  instances  might  be  ipioted  to  illustrate  these  points.  Cases  of 
IVaclure  of  the  sktdl  with  depressed  bone,  in  which  recovery  has  taken  jdaco.  are  numerous ; 
indeed,  it  is  most  remarkable  how  much  dt^pression  of  tin.'  bone  may  exist  without  giring 
rise  to  brain  symploms*  and  I  am  almost  tempted  to  belief**  that  depressed  bone  by  itself 
never  gives  rise  to  marked  symptoms  of  compression^  and,  when  these  are  present,  hemor- 
rhiige  exists  wilh  it. 

ilany  cases  might  also  be  quoted  itluslrating  the  value  of  surgical  interference  in  com- 
pound fractures  with  depression;  I  give  the  following;  Compound  fracture  of  the  skull 
with  depression  from  local  injurv.  A  feeling  of  permanent  weight  on  the  head  was  tlie 
onlv  symptom,  which  was  at  oni-e  relieved  by  removal  of  the  bone,  and  recovery  followed. 

Compound  fracture  of  skull  wilh  depressed  bone  from  local  injury.     Coaslanl  vomiting. 
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nntl  imin  in  tlje  head,  wliich  was  relieved  at  once  by  removal  of  the  bone ;  the  t>atieni 
recovering  on  the  fourth  day. 

(.'onipound  fracture  of  .*kull  with  depressed  bone  from  Jooiil  injury.  Persistence  of 
symptoms  of  oppressed  brain.     Ek-vatioti  of  depressed  bone;  and  raj)id  recovery, 

[The  treatment  of  simjih^  and  of  eompound  fractures  of  the  skull  should  not  be  looked 
upon  ajs  very  djtierent,  because  nearly  the  whole  of  the  treatment  in  skull  fractures  relates 
to  the  brain  ratljer  than  to  tlje  hone.  In  fact,  the  surgeon  treats  the  brain,  and,  as  a  rule, 
almtMt  lets  the  fracture  take  care  of  itself.  There  are  no  muscles  to  cause  displacement 
deformity,  and   no  danger  of  noti-unton  to  be  dreaded  ;  hence  the  fracture,  if  con- 

ered  ttlone,  seems  trivial.  The  feature  of  simple  fractures  that  renders  them  so  trouble- 
some to  the  conscientious  surgeon  is  the  obscurity  that  surround*  them.  A  eoni|>ound 
injury  shows  its  nature,  and  is  easily  eomf>rehended  ;  but  a  8imj>le  fracture  nuiy  be  unde- 
t«?oled  through  the  swollen  ac^tlp,  and,  if  detected,  is  apt  to  evade  the  surgeon's  eftbrls  to 
dettrnnine  whether  it  is  depressed  or  comminuted.  Timti*.di  injuries  of  the  cmnium,  due 
to  diffusM'd  force,  are  most  probnbly  complicated  with  brain  lesions,  and  hence  scarcely 
amenable  to  operative  treatment,  it  is  nevertheless  of  moment  to  the  surgeon  that  he  have 
a  clear  perception  of  the  amount  of  local  damage.  It  is  for  thia  reason,  that  in  cases  of 
doubt,  I  so  strongly  advocate  the  practice  of  making  a  simple  fracture  a  compound  one. 
Tbi<»  I  have  slated  in  anollmr  place'  in  the  following  word*:- — 

When  there  are  serious  symptoms  in  a  simple  fracture  of  the  skull  it  is  certainly  good 
•orgery  to  make  a  free  exidoratory  incision  in  the  scalp,  and  thus  obtain  a  complete 
understanding  of  the  nature  of  the  injury.  The  fact  that  the  fracture  is  thus  made  com- 
pound argue*  little  against  the  practice,  wlien  it  is  remembered  that  comminut»'d  frag- 
ments and  depressed  bone  may  be  unrecognized  through  the  overl3'iiig  scalp.  Casus  have 
doubtless  died  of  secondary  inHammaticm,  or  of  Cfxupression  of  the  brain,  that  might  have 
!)«;en  given  a  good  chance  for  recovery  by  this  0[>erative  exploration.  It  is  Ml  that  too 
great  stress  am  hardly  be  lai<l  u[>on  the  importance  of  this  exploratory  incision  in  severe 
injuries  of  the  head,  with  auspected  fracture  of  the  cranium." — ,},  B.  K.] 


THE  OPERATION  OF  TREPHINING  OR  FOR  THE  ELEVATION  OF 
DEPRESSED  BONE. 

Tuch  has  been  written  and  said  on  the  treatment  of  injuries  to  the  head;  and  the 
refuit  of  modern  ex|»erience  and  judgment  has  so  far  altered  the  practice  of  our  [jrede- 
.dMors,  as  to  render  us  cnutittus  of  inflicting  an  additional  injury  on  our  patient  for  the 
^e  of  gratifying  an  impertinent  and  useless  curiosity  sis  to  the  exfvct  iiatur*]!  and  extent 
of  the  original  lesion.*'  Thus  wrfite  ray  colleague,  Mr,  Cock,  nearly  Ihiriy  years  ago, 
and  what  he  then  wiid  is  true  nfiw,  altliough,  perhaps,  surgeons  at  the  present  day  are  less 
disported  to  trephine  in  head  injuries  than  they  were  t'Veu  at  that  time. 

Al  Guv's  Hospital,  trepliining  and  elevation  of  bone  for  head  injuries  have  been  per- 
formed in  tifty-one  cases  during  seven  years,  and  of  these  only  twelve  recovered.  At  St. 
Ii»rtholomew*s  Hospiial  it  was  recorded  by  Callender,  in  IHtiJ,  that  the  operation  had  not 
been  performed  for  six  years.  At  University  College,  Erichsen  gives  six  cases  of  recovery 
out  of  seventeen. 

The  op<'rnlion  i«  likely  to  be  of  wse  in  two  classes  of  cases: — 

First. — To  relieve  compression  of  the  brain  from  depressed  bone  or  from  extravasiition 
of  blood. 
, Secondly. — To  prevent,  check,  or  relieve  irritation  of  the  brain  or  its  membranes  when 
1  by  (1)  depressed  and  comminuted  bone,  by  (2)  inflamed  and  swollen  bone  (whether 
It  of  accident  or  iliseas*."),  or  by  (3)  an  accumulation  of  pus  between  the  bone  and 
nater  compressing   the  brain;  and,  it  may  be  stated  at  nnce^  that  the  operation  of 
,  iin8  more  support  iVom  tin*  second  than  from  the  first  group  of  cases. 
-lrt?cl  to  llie  first    it  will    have    been  gathered  from   preceding  chapters  that 
d^presfftun  of  ilie  bones  of  the  skull  is  rarely  suthcient  of  itself  to  give  rise  to  persistent 
urmptimus  of  compression  ;  that  when  it  is,  the  injury  has  probably  been  of  such  a  severe 
tmturr  iks  I«j  produce  grave  intracranial  complications,  from  which  any  oi»eration  would  be 
tiM»)Nibk*  u{  affording  relief:  and  that   hemorrhage  between  the  bone  and  the  dura  mater 
is  ntrrly  »o  uncomplicated  with  brain  mischief  as  to  render  it  probable  that  the  operation 
^1  tr»-phining  will  be  successful, 
^'hcii,  however,  it  ciin  be  fairly  determined  that  bniin  symj^toms  of  a  defined  and 

['  'Surgery  in  the  Pennsylvania  Hospitab'  p.  264.] 
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ttggruvateil  oliaractfr  are  the.  result  of  either  nf  those  two  causes,  separately  or  conibiiKMl, 
the  openition  of  irejtLimiiig  may  he  perlormed.  la  tJittMAeil  injnries  to  the  skull  the  prob- 
abilities are  all  against  tlie  i>j.ieiiiU(m  ;  while  in  local  iiijuriesi  they  are  in  ils  favor. 


Fio.  82a. 


Fio.  82. 


Fid.  82n. 


C 


6^ 


Sltovtng  U»e  opermUon  of  Tr^phintn^, 

A,  Trophliii'  prepiired  for  ui»p,  wUb  centre  jiiu  duwn, 

H.  WLili  cculr«<  |ilu  wUhdrawu,  tbe  oul«r  tnbk'  Imrlag^  been  dlTid«<l. 


El.'vutrtr, 


Ile-y**  uw. 


In  both  simple  and  comi>oun<l  fnictures*  of  the  skull,  with  or  witlioul  ile|tres8ion  of  bone, 
the  sym|j(orni*  of  eottipressiun  of  the  brain,  as  a  primary  result  of  the  ae^-itlenl,  must  be 
very  marked  indeed  tu  jiislify  the  operation  of  Irephiriinr^ ;  altlioujujh  in  compound  frnHures 
it  is  expt'dieut  to  eh^vate  depi'e.^sied  hone,,  when  any  symptoms  of  brain  irritation  munifejit 
lhcmsetve>i,  sueh  i\s\  loeal  pain  and  wei;;ht,  spasms  or  eonvuUious ;  und  that  under  all 
circum.siance!*  it  is  best  to  remove  fragments  wheti  ihtj  bone  is  comminuted.  In  a  com- 
pound eonnninuted  fracture  of  the  skull  the  ditra  mnteris  probably  exposed,  and  is  likewise 
irritntefl  by  tlie  l»roken  bone.  A  careful  elevation  of  the  depressed  iiortion  of  tbe  bone 
and  the  removal  of  tlie  commiiinted  fragments  can  in  no  way  add  to  the  mischief,  but 
uiual  tend  towards  it^  diminution. 

In  litrnl  //yVnV*  whether  sinnple  or  compound,  when  incipient  symptoms  of  brain  irrita- 
tion or  inflammation  apj^ear  two  or  three  days  after  the  injury,  tlic  use  of  the  tre|diine  is 
indicated^  inasmuch  as  tliere  is  a  probability  that  the  8ym[>toms  originate  in  the  presence 
of  a  fragment  of  bone  irritating  the  brain  or  it?,  membranes,  which  if  left  must  go  on  lo 
set  up  L-ucepbalitis. 

In  all  ira-.es  of  pnnctnrfd  franture  the  trephine  should  be  employed. 

In  (liffnswf  injitrirs  to  the  cranium  and  its  contents  trepliiuing  i.s  useleijs. 

Whrn  :iti  abscess  can  he  made  out  a^  existin*;:  between  the  lionc  ami  the  duni  mater 
after  a  bfjid  injury,  the  operatioti  of  trejdiiniiig  is  d-'mauded,  lhou<j;h  thi?  diagnosis  of  such 
cu^es  is  ditficuli.  The  chief  iudicatioufi  are  ftujnd  in  tlie  proloti^'i'd  [teriod  which  frequently 
elapses  between  the  injury  and  the  su[)ervention  of  the  symptoms,  ihetr  gnidnal  and,  it 
may  ite  «iid,  irregular  at»i»roach,  the  general  and  cerebral  irritation  that  is  present  as  a 
nde,  the  exacerbation  of  all  these  symptoms,  iind,  above  all,  tlie  constimt  hea<lache. 

The  direct  symptoms  of  compression  produced  by  the  formation  of  pus  arc,  moreover, 
in  no  ways  so  dctinite  as  those  alforded  by  blood  extravasation  ;  they  are  of  a  less  decided 
nature,  and  are  never  jissociated  with  the  deep-toned  stertor  and  ra[)td  [irogress  of  the 
sytnploms,  "  which,  wilh  overwhelming  inlUience,  quickly  annihilate  both  motion  auil 
consciousness  when  hlood  has  been  poured  out  in  any  considerable  quantity  after  injury  to 
the  cranium."  (Cork.)  They  arc,  however,  fairly  marked  by  the  clinical  history  of  the 
civse,  and  cuu  be  geuerally  recognized. 


The  Opeuation  ov  TiiEi^HiNiNr,. 

The  instruments  required  for  the  operation  are  the  trephine^  or  circular  hand-saw,  of 
which  there  are  two  sizes  ;  a  small  gaw,  with  a  straight  and  circular  edge,  generally  known 
as  Iley'g  saw  ;  a  itharp  scalpel^  with  a  handle  roumled  at  the  end,  to  press  back  the  perios- 
teum and  soft  jmrts  frotn  the  boue ;  'AJial  probe,  thin  enough  to  introduce  into  the  groove 
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miide  by  tlie  trephine,  to  guide  the  siirgt*<»n  in  his  attempt  to  jiertorate  the  bone,  and  to 
prev<;nt  hint  {foinjj  to<i  tjtr ;  n  \tii\r  of  rttttintj  forcfp^yko  remove  sliur(»  pointiJ  iind  tviges  of 
bone  ;  nn  rlrvatvr^  to  rnisfd  dt!prej*sed  bone  ;  and  dissecting,  dreading,  and  torsion  forceps. 
(  Vidf  Figs.  82a  and  k.) 

The  patient's  head  hnving  l>een  pl»ced  ujion  a  pillow^  shaped  so  far  :l8  requisite,  and 
behl  firmly,  the  first  thinjr  the  surgeon  has  to  do  is  to  expojie  liie  hone  he  wishes  to  perforate 
or  eh'valc.  Thi.s  must  be  <lone  freely,  either  by  etilnrging  the  wound  that  [ireviously 
existed  or  by  a  crucial  incision.  The  soft  )ijirts  should  ho  divided  by  one  cut  down  to  tln^ 
bone,  and  these,  including  the  |ieriosleum,  should  be  gently  (jpei^sed  hack  with  the  handle 
of  ihe  knife.  Bleeding  at  this  stage  should  be  arrested  by  ligatures,  torsion,  or  the  appli* 
cation  of  a  cold  s|>onge  a»)d  pressure. 

Supposing  the  case  to  be  one  of  fracture  with  depression,  and  that  fragments  of  bone 
exist,  they  should  Ik*  removed,  gnat  care  being  taken  ifi  their  removal  not  to  twial  the 
brokt^n  bone,  and  thua  run  liie  ridk  of  tt-nriug  the  dura  mater;  and  wh<*n  an  opening  is 
thus  formed,  the  depressed  bone  may  \h*  raised  by  menni*  of  the  elevator  carefully  introduce*! 
beneath  its  free  border.  To  fac.iHtalt^  this  proceeding,  perhaj)S,  the  removal  of  a  i»iece  of 
{»rojerting  bone  by  forceps  or  Iley's  saw  will  be  found  hcnrJieial,  antl  if  so  the  irephine  is 
not  rei]nired;  for  the  surgeon's  object,  under  fln*s<'  eircumslances — to  raise  the  depressed 
bone  and  remove  the  comminuted  portions — may  he  completed  without  the  trephine. 

Should  the  bone  be  so  depressed,  however,  ns,  not  to  jjresent  an  edge  for  the  surgeon's 
forceps,  as  is  seen  in  the  "gutter"  fracture  illustrated  in  Fig.  71,  the  tre[>hine  roust  be 
employed.  The  instrument  should  be  previously  prepared,  the  central  pin  being  made  to 
project  sufficiently  far  to  perforate  the  external  taUh-,  and  so  fixed  as  to  aUow  the  saw  to 
bite  the  bone.  (Fig.  82a.)  Iij  a  depressed  fracture  this  pin  shoiihl  never  be  placed  upon 
thi<  frtictnred^  but  upon  the  border  of  tlie  sound  }>one.  The  instrument  is  then  to  be 
applied,  and  the  external  table  cautiously  divided  with  a  tVw  senii-rotiUory  movements  of 
the  >urgeon*s  wrist.  A  groove  having  been  miule  deep  enougli  to  alh>xv  the  saw  to  work 
Btiruilily,  the  instrument  is  to  he  removed  and  the  central  pin  withdrawn  anrl  (ixnd  (Fig. 
82r),  as  it  would  be  a  fatal  error  to  go  on  working  with  the  pin  projecting  ihrotigli  the 
inner  plate  of  bone  into  the  dum  mater.  The  surgeon  ought  now  to  proceed  with  the 
utmoHt  caution  ;  and  fV»el  his  way  every  few  turns  with  the  flat  probe,  for  as  scmui  as  he 
haa  divided  or  even  reached  the  inner  plate  the  elevator  may  lie  employed  and  the  loose 
ring  of  bone  rennived.  When  the  inner  [ilate  is  fractitred  to  a  greater  extent  than  the 
oat«r.  it  may  not  be  nece-ssary  to  divide  it,  the  removal  of  the  external  taMe  with  the 
diploe  UMng  sutficient  to  allow  of  the  intrnduction  of  the  elevator,  and  the  elevation  of  Ihe 
drpressed  inner  table  or  the  removal  of  frognient^^.  Should  this  not  be  the  case,  however, 
the  inner  table  must  be  perforated,  for  the  whole  thickness  of  the  bone  must  he  removed. 
Tbe  operator  cannot  be  too  careful  at  this  stage  of  the  operation  ;  and  shoidd  always  pro- 
oe«(i  with  the  conviction  that  the  lM>ne  is  thinner  at  one  spot  than  at  another,  and  further, 
titai  **  there  is  only  the  thinness  of  paper  between  eternity  and  his  instrument."  (Sir  A. 
Coop<-r*s  MS.  Lectures.)      The  depressed  hom^  may  then  be  niised  by  the  elevator. 

If  the  operation  has  been  performed  for  extravasation  of  bh»od  beneath  the  hone,  and  a 
dot  U'  discovered,  it  .should  be  removed ;  the  utmost  gentleness  being  used.  Should  pus 
exist,  it  will  cscn|>e  naturally. 

Should  troublesome  hemorrhage  from  a  meningeftl  artery  eni^ue  it  may  l>e  arrested  by 
lucking  a  small  jKirtion  i»f  sjHjnge  or  a  small  piece  of  wood  beneath  the  vessel  and  com- 
preMiiig  it  against  the  bone,  or  it  may  be  held  by  a  short  pair  of  spring  forceps  against  the 
boni*.     Free  bleeding  of  this  kind,  however,  is  not  fretiuent. 

If,  however,  no  bUwd  or  pus  be  found  external  to  the  dum  mater,  and  strong  evidence 
exi«t  ihiit  it  is  placed  beneath  this  membrane,  the  dum  mater  may  be  punctui-ed.  This 
Hep,  however,  is  not  to  he  undertaken  without  grave  consideration.  Yet,  it  may  be  asked, 
if  ih4*  ajM^ration  fail  in  its  object,  is  the  o|>erator  ever  justith^d  in  making  a  s4,>cond  opening 
inio  thrt  skull,  in  search  of  blood  or  of  pus?  Certainly  it  must  be  answered  not  at  a 
hazard,  although  when  there  is  evidence  to  |K)inl  to  a  second  [)0?ition  in  which  it  is  reason- 
ably probable  that  the  offending  fbiiil  miiy  be  found,  a  second  pcrfonition  may  be  per- 
formed ;  cases  are  on  record  in  which  three  or  more  pieces  have  been  removed  with  a 
Hjood  result. 

Tbe  wound,  after  the  operation,  must  be  treated  on  general  principles ;  i\\\\  e<lges  of  the 
•oft  parti  being  gently  brought  together,  but  not  stitche(l ;  water  dre.s::iing  is  the  best  appli- 
caiioo,  nod  the  head  shotild  be  kept  cnol  by  the  ice-bag.  If  the  parts  heal,  and  the  case 
due*  well,  n  fnetallic  shield  will  probably  bo  required  as  a  protection,  although  it  is  inter- 
Hting  to  sec  how  tirm  the  luembraiie  that  Hlls  in  the  cavity  becomes  after  a  time. 
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Should  a  hernia  of  tlie  brain  follow  at  a  later  stage,  the  same  local  treatment  should  be 
em|>loyed.  Excision  of  tiie  projecting  fungous  mnusa  is  a  practice  that  is  not  advisable. 
Tlie  whole  will  probably  witlier  by  natured  processes  if  a  cure  takes  place,  and  the  less  the 
Burgeon  interferes  the  better. 

[The  crucial  incision  over  the  point  to  lie  trephined  is  often  recommended,  but  seems 
far  inferior  to  tlie  scmi-lnnar  incision,  by  which  a  flap  is  formed.  To  get  sullicient  room, 
for  operation  and  examination,  by  a  erueial  incision  it  must  be  uuifle  large,  an<l  probably 
divides  more  vessels  than  llie  flap  incision.  The  use  of  the  metallic  shield  or  plate, 
S]K>ken  of  as  a  protection  after  trepliining,  is  seldom  if  ever  needed,  for  the  opening  is  soon 
filled  by  a  cartiln;i;inons  deiK>sit.  It  might  be  of  service  where  a  large  portion  of  tbt'  skull 
had  been  removed  alter  a  severe  crushing  of  the  eraniuni  ;  but  after  simple  trephining  it 
can  scarcely  ever  be  recpjireil.  The  metal  disk  and  the  crtjcial  incision  seem  lo  me  to  be 
surg^ical  traditions  without  stitficient  intrinsic  worth  to  be  retained,  though  they  umy  still 
be  spoken  of  with  the  respect  due  to  decrepit  age.  In  selet^ting  a  trejihine  it  shoidd  be 
remembered  that  the  surgeon's  only  object  is  to  obtain  an  opening  for  tlie  introduction  of 
the  elevator ;  therefore  tlie  smallest  possible  instrument  should  be  employed — .J.  li.  R.] 

General  Conclusions  on  Injukies  of  the  Head  and  tijeir  Treatment. 

1.  Injuries  of  the  head  arc  of  importance  only  as  far  as  they  involve  the  cranial  contents, 
a  ease  of  simple  uncomplicated  fracture  of  the  skull  being  of  less  danger  than  one  of  general 
concussion  of  the  brain. 

2.  A  slight  concussion  of  the  brain,  wliieh  manifests  itself  by  a  slight  or  passing  sus- 
pension of  the  cerebral  functions,  associated  or  not  with  a  Iracture  of  the  vault  or  of  the 
btts<,^  of  the  skull,  generally  does  well, 

3.  A  severe  concussion  or  shaking  of  tlie  br.iiii  associated  or  not  with  a  fracture  of  the 
vault  or  of  the  base  of  the  skull,  is  liable  to  be  associated  with  contusion  or  laceration  of 
the  brain  substance,  either  upon  its  surface  or  within  its  ventricles,  aud  with  more  or  less 
extravasation  of  blood  ;  when  the  vessels  are  diseiused,  a  copious  hemorrhage  often  follows 
a  slight  injury. 

4.  In  cases  of  severe  concussion,  the  bruin  is  at  least  as  much  injured  by  confre-roup  as 
it  is  at  the  seat  of  injury,  its  base  suffering  the  most.  Fracture  by  contre-coup  does  Dot, 
lake  place. 

5.  A  fall  upon  the  vertex  from  a  height,  or  a  blow  u[»on  the  head  from  a  blunt  instru- 
ment,  may  or  may  not  be  followed  by  fracture  of  the  skull,  such  an  accident  producing,  as 
a  rule,  a  general  concussion  of"  the  brain,  with  such  complications  as  contusion  or  laeera- 
tJon  of  the  bmin  and  effusion  of  blood  either  upon  its  surface  or  within  the  ventrieles. 

Pk  Falls  n|>on  a  pointed  object,  or  blows  with  a  sharp  instrument,  are,  as  a  rule,  foMow'ed 
by  local  tVaetiire  ;  and  if  the  brain  be  injured,  it  is  at  the  seat  of  injury.  As  a  conseqtience, 
the  symptoms  may  be  aceounted  for  by  local  causes  only,  and  the  surgical  treatment  i^hould 
he  directed  by  local  considerations, 

T.  When  symptoms  of  compression  of  the  brain  immediately  follow  an  injury  to  the 
skull  which  lias  been  produced  by  u  i'all  from  a  lieighl,  or  by  a  blow  from  a  heavy  ami 
blunt  instrutnent,  the  cerebral  injury  will  be  general,  the  brain  will  be  contused  and  lace- 
rated, jiarticularly  at  the  base,  by  rvufre-conp^and  if  extravai'uted  blood  be  found  external 
to  the  duni  mater,  blood  will  also  he  found  upon  the  surface  of  the  brain,  or  witldn  Its 
membranes.     The  operation  of  trephining  under  these  circtimstances  can  \h.'  of  no  avail. 

H,  If  symptoms  of  compression  of  the  l>rain  follow  a  local  injury  produced  by  a  full  upon 
a  sharp  object,  or  a  quick  blow  from  a  poinletl  one,  such  symptoms,  as  a  rule,  are  produced 
by  local  causes,  sucli  as  <lepre»set!  tione,  or  extnivasatjon  of  blood  from  a  ruptured  vessel. 
and  such  local  injuries  should  be  treated  by  the  elevation  of  the  depressed  bone  or  by 
trephining. 

9.  When  compression  of  the  bmin  follows  a  local  injury  over  the  course  of  the  menin- 
geal artery,  and  the  symptoms  come  on  after  reaction  has  been  established,  and  the  lapse 
of  an  interval  of  time  from  (he  receijit  of  the  injury,  altliough  no  depressed  bone  \>e  pre- 
sent, the  operation  of  trephining  may  be  performed. 

in.  Eucephulie  inflammation  may  follow  any  concussion  or  injury  to  the  brain,  howerer 
slight,  whether  complicated  or  not  with  fracture  ;  the  danger  of  such  a  result  being  in 
proportion  to  the  encephalic  injury.  In  cases  of  contusion  or  lacenitlon  of  the  brain  with 
extravasation  of  blood,  it  is  almost  sure  to  occur,  and,  as  a  rule,  will  cause  a  fatal  termi- 
nation. This  inflammation  may  appear  within  a  few  hours  of  the  aecident,  or  it  may  be 
postjtoned  for  a  few  days;  it  may  be  very  rapid  in  its  course,  or  very  insidious  in  its 
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fiAtnre.  It'  the  brain  alone  be  afteeted.  eilbcr  a  diflusetl  or  local  abscess  may  result  ;  wltile 
if  the  nienibnines  are  involved,  ettusions,  convulsions,  general  or  partial  paralysis,  coma, 
ami  death,  will  rapidly  take  place. 

IK  Fractures  of  the  base  of  the  skull  may  take  place  alone,  and  be  marked  by  only 
Sfiecial  fiymptoms.  They  may  be  as<io<.'ialed  with,  and  are  genemlly  found  in,  all  cases  of 
seven?  fmetiire  of  the  vault,  when  |>r<iduced  by  n  lieavy  fall  or  blow,  the  tissures  radiating 
downward!?  in  a  direction  parallel  to  the  forces  employed, 

12.  Fniclurea  of  the  bjise  may  be  complicated  with  encephalic  injuries  similar  to  those 
which  conjplic:ite  fractures  ol'  the  vault,  conse(piently  they  may  be  manifested  by  general 
ns  wtdl  as  s|)ectal  symptoms  ;  and  in  severe  cases  the  former  coiupletely  mask  the  latter. 

13.  All  injuries  to  the  head  shuwld  be  treated  with  extreme  care  and  always  ri-garded 
aft  serious:  rest  in  the  horizontal  [Kosture,  freedom  from  excitement,  bland,  nutritious, 
onstimuhUiDg  food,  being  esst-nlials  under  all  circumstances  ;  tlie  *;^reat  princijilfts  of  prac- 
tice conisiiitin-j  in  warding  off  excess  of  reaction  and  inflammation  of  the  cranial  contents. 
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Besideii  the  blood  tumors  of  the  scalp  to  which  attention  ha*  been  alremly  directed,  the 
head  is  ver}'  fre<juently  the  seat  of  the  common  skin  or  sebartrous  tnwor  w  liirh  is  called  a 
••  wen  ;"  theite  morliid  growth.^,  indeed,  are  more  freijuently  found  on  the  head  than  on  any 
other  part  of  the  bofly.  They  are  more  common  also  in  women  than  in  n\eii,  seventy  out 
of  one  hundred  and  seven  consecutive  cases  of  sebaceous  cysts  which  I  have  analyzed 
liaving  occurred  in  women,  and  eighty-four  on  the  head.  In  many  instances  these  wens 
»r«  doubtless  <hie  to  an  obstruction  of  the  duct  of  a  sebaceous  follicle,  as  the  orilice  of  the 
duel  is  often  visible,  and  through  it  the  contents  of  the  cyst  can  be  squeezed;  while  in 
Oihcrs  no  such  obstruction  can  be  made  out*  it  being  probable  that  some  of  these  tumors 
arc  new  fomuifions — true  a«lenoid  tumors  of  the  skin,  when  the  tumor  lies  beneath  the 
tkin,  but  has  no  connection  witii  it.  In  fon^reniVa/ sebaceous  tumors,  this  position  is  very 
common,  although  perhaps  the  cyst  is  more  Jrc(piently  situated  beneath  the  fascia, or  even 
beneath  the  muscles,  of  the  pfirt.  When  about  the  orbit — their  most  common  seat — these 
cyntB  are  always  deeply  placed,  and  often  have  close  connectirui  with  the  periosteum. 
They,  moreover,  almost  always  ciuilaiti  hair.  By  their  pressure  upon  the  bone  tfiey  at 
liine5  cause  its  absoqition  and  perforation.  The  contents  of  these  cysts  vary ;  in  some 
the  ftccretion  is  milky,  in  others  more  solid  iind  cheesy,  and  in  a  third  the  contents  are 
cretaceous.  When  degenerating,  they  may  l>e  tilled  with  a  blood-stained  blackish  fluid, 
mntl  at  limes  are  most  offensive,  having  a  peculiar  sour  smell. 

In  neglected  examples  of  this  disease  the  contents  of  the  tumor  may  soften  down,  and, 
causing  su(>puration,  escape  externally  by  ulceration.  From  the  inner  surtiice  of  these 
evacmited  cysts  a  new  growth  may  spring  up  of  a  peculiar  nature  ;  and  this,  forming  an 
irregular,  fungating,  bleeding  surface,  at  limes  puts  on  an  ap|M>arance  wliicli  has  been  mis- 
tak«o  for  cancer.  On  examining  the  edges  of  the  wound,  however,  such  a  misUike  can 
hardly  be  persisted  in,  for  it  will  Im?  at  once  observed  that  the  edges  of  the  wound  are 
healthy  and  not  infiltrated  with  new  matter,  as  would  he  the  case  in  cancer — this  irregular 
fatipiting  growth  consisting  of  exidierant  granulations  from  the  cyst  itself.  Aberiiethy 
<le8Cribed  these  growths  years  ago.  but  in  more  modern  times  the  best  account  is  given  by 
Mr.  Cock,  in  *  (Iiiy'e  Hosp.  Hcf>orts,'  185*2. 

In  other  ca.<e^,  again,  a  horny  growth  springs  up  from  the  interior  of  the  cyst.  I  have 
mnoved  one  of  twenty-one  years'  growth  (Fig.  18,  p.  9'i)  from  the  head  of  a  raan  set.  70, 
upon  which  were  wens  of  different  sizes. 

Trkatmen't. — The  only  correct  treatment  of  these  cysts,  whether  whole  or  broken*  is 
their  r»'moval  by  excision ;  and  in  doing  this  it  is  needless  to  be  too  careful  to  dissect  the 
cyM  out  entire;  the  most  ex|»editious  tnetliod  is  to  slit  open  the  tumor  with  a  bistoury, 
and  turn  it  tjut  with  the  forcejis  or  han«lle  of  a  knife.  This  plan  is  nipid  and  effective,  and 
far  «ajierior  to  the  older  and  unnecessary  one  of  a  steady  dissection.  In  some  cases  of 
long  fttunding,  however,  dissection  is  required.  In  children,  the  cysts  may  frequently  be 
tqurexrd  out  o4'  their  bed  by  the  thumb  and  finger. 

It  i*  common  to  hear  of  the  danger  of  erysipelas  after  these  excisions,  hut  such  a  fear  i* 
groandleA?.  The  excision  of  the  congenital  tumor  is  sometimes  difficult  on  account  of  its 
dhMc  attacf  '  '       •       ;ill  the  cyst  is  removed  a  return  of  the  growth  may  be  looked 

for.     S<m»'  'nlly  advise  the  careful  dissection  of  the  cyst  ;   I   have  gene- 

mlly  foniod,  huwcvtr,  a  true  incision  into  it,  and  the  removal  of  its  walls  by  the  scal|>el  or 
•ciMora  to  be  sufficient. 
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The  srali)  mny  likewise  be  the  seat  of  other  tumors,  simple  or  ntaUgnant^  of  epUhelial 
cancer  of  the  skin,  or  of  any  other  affection  of  the  inlegutuent.  These  require  no  special 
attention  here. 

NfiBvi  are  very  common  in  all  their  forms — cutaneous,  gubcutaneous,  or  mixed}  but 
this  subject  will  be  consi(!ered  in  another  chapter.  Let  me  CHUiion  the  student,  ho%vever, 
not  to  adopt  hastily  any  surgical  |irocee(1in^s  with  si  najvus  situated  over  a  fonlanelle,  for 
akhoup;li  such  may  be  dealt  with  with  impunity  1  have  known  a  fatal  iniHanirmdion  attack 
the  membranes  of  the  brain  alter  tiie  application  of  a  lijrattire  to  an  undoubtedly  cutaneous 
nn-HHiiS  placed  over  this  region.  If  possible  he  should  wait  till  the  bones  have  closed 
before  he  interferei*. 

Perforating:  tumors  of  the  skull  occa.'^ioiially  come  under  the  surgeon\-j  notice, 
and  deinand  atteniion.  The  niiijority  of  them  have  their  origin  fro»»  the  membranes 
covering  the  bmin,  and  mainly  IVoni  the  dura  mater.  They  are  generally  caitcerous,  and 
are  often  secondary  deposits ;  though  occasionally  they  seem  to  be  of  the  "^  iihropla$itic"' 
miJurc.  They  were  first  described  by  Louis  in  1744,  under  Ibe  term  **  fungus  of  the  dura 
muter"  ('  Mem.  de  FAcad.  Roy.  deChir.,'  tome  v).  Since  Ids  day  all  perforating  tumors 
of  (he  skull  have  been  JncUuied  under  this  heading.  It  must  be  remembered  also  that  a 
tumor  growing  within  tlie  skull,  and  pressing  outwards,  will  cause  absorption  of  the  cranial 
bones,  and  this  fact  is  rendered  familiar  to  pathologists  by  the  enlargement  of  the  Pac- 
chionian bodies. 

The  synipiorns  indicating  the  presence  of  this  atlection  are  very  uncertain,  alllioiigh 
hoidiaehe,  more  or  less  constant  and  severe,  may  exist  with  epileptiform  convulsions  and 
other  brain  sym[>toms;  yet.  as  often  as  not,  tlje  Hrst  marked  condition  to  wliich  the 
patient's  attention  is  tlirected  is  a  swelling  in  one  of  the  bones,  the  disease  having  pro- 
gressed thus  far  without  having  given  rise  to  any  symptoms  whaiever.  When  tlie  tllseajied 
mass  has  perforated  the  bone,  tlie  swelling  receiving  its  impulse  from  the  brain  will  l>e 
pulsatile,  and  (his  symptom  is  of  importance,  iw  a  distinctive  one  between  tumors  of  the 
bone  itself  and  the  pertVjraling  tumors  of  (he  membranes.  In  cancerous  disease  the  bone 
itself  will  be  intiltrated  with  cancerous  elements  and  destroyed,  while  in  benign  tumors  the 
hone  will  be  al>sorl>ed  simply  by  pressure,  as  is  seen  in  aneurism.  In  the  former  ciise  the 
opening  in  the  bone  will  be  ill  defined  ami  irregulur,  and  iii  the  latter  it  will  be  smooth  as 
well  as  regular. 

With  respect  to  treatment,  it  is  almost  needless  to  say  that  nothing  c^-xn  be  done  by  way 
of  lemoval  of  the  growth.  The  sym[>toms  to  whicli  it  gives  rise  can  only  be  relieved  by 
sedatives,  and  life  prolonged  by  general  treatment. 

The  bones  of  the  skull  are  Halde  to  tumors,  cancerons  or  benign,  to  exostoses,  pirlicu- 
larly  of  the  ivory  kind,  and  to  njyeloid  growths  ;  though  in  this  place  it  is  only  necessary 
to  mention  the  tact. 


Fio.  83. 


Meningocele  and  Enoephalocele. 

These  terms  are  applied  to  conditions  of  the  liead  found  in  children  at  the  time  of  birth, 
.ind  infants  thus  affected  are  generally  hydroceidialic.     The  words  indicate  a  protrusion 

llirough  the  sktdl  either  of  the  membranes  of  the  brain  or  of 
the  brain  itself;  (he  pnitrusion  appearing  as  an  elastic  tumor 
in  (he  line  o^om^  i>f  the  sutures.  Such  cases  are  alway*  ai*- 
sociated  with  some  deiiciency  of  the  hones  of  the  skull,  it  may 
be  of  some  [vordon  of  the  Jrontal  lione,  near  (he  ro«Jt  of  the 
nose  (Fig.  83)  or  near  its  external  angular  process,  and  by 
far  the  most  fretjuently  of  the  occipital  t>one.  In  rare  exam- 
ples the  deficieney  may  be  at  the  base  of  the  skulL  Dr.  Lich- 
(enberg  has  recordeil  a  cjise  in  the  '  TraubJaclions  of  the 
Pathological  Society,'  vol.  xviii,  in  which  the  tumor  wjw 
hanging  out  of  the  child's  m<iiith,  and  communicating  with 
the  skull  through  an  opening  in  frotit  ot  the  seUa  turciciu 

In  u  metiingocele  the  memliranes  may  protrude  as  a  whole ; 
but  sometimes  the  dtirii  mater  alone  projects  (t'lVf  Prep. 
156;]*",  Guy's  Museum).  In  the  (rue  encephahceh^  the  brain 
itself  is  pressed  out  of  the  skull  into  the  external  tumor.  This 
was  well  seen  in  a  patient  of  Dr.  Lever's,  from  whom  the 
accompanying  drawing  (Fig.  84)  was  taken;  the  skull  con- 
tained the  anterior  part  of  the  middle  lobes  of  the  brain  and 
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(Drnwiog  SOl^,  Odj's  Hosp.  Mas.) 


ihc  sac  tbe  pomaining  porljons.     The  ventricles  were  likewise  (li\iilcd  between  the  two. 

The  posleriop  lobv8  were  ;nlhi:'rent  to  tlie  inemln-anes  tbiit  formed  the  sac.     In  a  hydren- 

cephti/octh^  iii    addition   to   the   brain  substance, 

ihrre  will  be  u  portion  of  one  or  both  of  the  ven-  Fia.  84. 

tride§  tilled  with  tluid. 

**An  rncfpholorcle**  writes  Mr.  P.  Hewett 
(♦St.  George'*  IIosp.  Rep.,'  vol.  vi),  "is  of  a 
round  or  oval  $hape  ;  in  size  it  seldom  exceeds 
that  of  a  i^mall  orange  :  \\&  attachment  in  broad; 
the  intepuments  covering  it  present  little  or  no 
alteration.  In  the  cnrlier  periiwls  it  lias  tlie 
characteristics  of  a  walerv  bag;  hut  later  on,  ns  ''^S^*' 
the  fluid  gradually  di>«ptK"ar*,  the  hrnin  matter 
fills  the  sac,  and  then  th«.^  tumor  becomes  soft  and 
doughy." 

A  hy<frtnrephnloc*h  "  in  shape  is  more  or  h»!»s 
pjrrifonn,  with  a  marked  contraction  at  its  attachiiienl,  and  sometimes  a  long  and  naiTow 
t^iem  :  in  siz«;  it  is  Hpt  to  b<*come  much  larger  than  an  encephulocele.  The  intcgumt-nla 
over  it  are  thinner,  rtuctaation  exists  alwut  the  hernia,  and  large  veins  may  he  traced 
undcrr  the  *kin,*' 

When  these  tumors  are  small  nnd  have  a  verj'  minute  communication  with  Hie  cranial 
contents,  they  have  been  and  may  be  ftjiaiii  mistaken  for  some  simple  cyr*t  or  tumor. 
The  surgeon  ^should  therefore  always  suspect  ibtit  a  ryritic  ttimor,  j^ituated  in  the  median 
line,  over  a  fontanclle  or  pottire,  and  {larficularly  when  over  llie  nofip,  may  have  some 
rommnniriition  with  the  nu^nihranes,  and  he  should  conseqaenlly  |Histjtoiie  all  o|«rative 
int<^rf<Tence  till  tht^  diagnosis  is  elear.  As  the  htinei'  osjiify,  the  op*'ning  between  the 
tumor  and  the  cranial  conn-nts  may  ch»se.  The  cys^t,  if  small,  may  llien  be  excised;  if 
large  it  may  be  injected  with  imline  or  Morton's*  iodo*glyceritie  solution.  The  utmost 
caution,  however,  must  be  emjdoyed  in  the  tre^dment  of  these  ca'*es,  and  where  uncer- 
tainty exifttfk  a^  to  their  true  nature  or  aUaohments,  the  prudent  surgeon  had  belter  leave 
the  ca»<e  to  ruiture  than  T\9k  life  by  atjy  hazarffou-s  (enterprise. 

Ostitis  and  periostitis  of  the  bones  of  the  cranium  are  common  affections, 
nnd  may  occur  eitljer  a?  a  con.«e(pience  <il  a  local  injury,  of  rivpliilis,  or  of  other  causes. 
They  are  also  often  aAsoclaled  with  brain  comjdicatioii^.  Under  the  heading  of  traumatic 
cm^cphalitis  th>!<  subject  was  discussed,  together  with  ita  treatment,  and  ostitis  coming  on 
from  any  cause  other  than  injury  presents  very  fiimilar  symjftomR.  I  have  seen  in  an 
infant  j>oriofitiiiH  the  result  of  hereditary  sypliilii*,  and  ostitis  ending  lu  necrosis.  I  have 
«*e«"n  alsfi  half  the  frontal  hone  of  a  liahe  exfoliate  after  a  punctured  wound  trom  a  nail, 
without  any  brain  symptoms.  In  the  adult  the  complications  attending  inflammation  of 
ibe  l»one-d,  syphilitic  or  otherwi«ie,  are  very  variable. 

Tl>e  »!>ymplonit«  are  generally  I«>eul  so  long  as  the  intiammatioa  is  confined  to  the  perios- 
teum co\ering  in  the  bone,  the  chief  being  pain  and  tenderness,  with  local  swelling; 
though  when  the  inflammation  ha^i  spre.vi  to  the  in«er  periosteum  or  dura  mater,  other 
tyiaptums  a]iipear:  such  as  constant  headache,  and  great  irritability  of  bmin;  any  worry 
or    work  increiu^C!*   [lain,  causes  fever, 

rrstlc<tfne8«,  and  wjint  of  sleep.     As  the  Fia.  85. 

di«ra»c  progresses  didirium,  ctn»vulsion7«, 
paralyn.1,  coma,  and  death  may  be  the 
r««alt. 

The  inflammation  in  the    bone  may 
go  «m   to  suppuration,  or  necrosij* ;  the 
dead  bone  may  extbliale  in  masses  (Fig. 
tC»)  or  in    small    iMjrtion!*.     Should  no       yjm^sA.       ^wm- 
external  outlet  for  the  |iU8  exist,  it  will      ^Aflffiff  W^ / 

prr«»  inwiirdi*  and  aggnivale  the  brain 
jvmptoms;  and,  if  no  external  vent  to 
tbr  suppuration   be  made,  either  by  na- 

liml  proce^'S  or  by  the  surgeon,  tlie  t,#cr<»»l.of  f«.nUl  tione  (from  EmUy  H-.«..  IP).  Judo.IBTO. 
TXTtAinrd  pus  within  the  skull  may  give 

rise  to  symptoms  of  compression  <»f  the  brain,  when  it  is  probable  that  the  brain  itself  and 
iM  Mroay  rormbninc  are  also  involved,  and  the  case  becomes  a  mosl  seriou^i  one.  It  if», 
COfMoquently,  n  point  of  great  importance  for  the  tiurgeon  to  anticipate  such  a  complica- 
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tion,  and,  if  possible,  to  preirent  it,  ami  tliis  le.-uls  me  to  S|)eak  of  the  treatment  of  tlie 
affection. 

When  a  itatient  has  had  a  blow  upon  the  htadt  of  been  the  subject  of  syphilis,  and  asj 
an  after  syin[>tom  a  local  swelling  appears,  or  pain  of  a  constant  ami  wear^'intj  eliaraeter,  J 
til**  suspieion  should  be  excited  of  these  symptoaiH  beinnj  due  to  a  local  oiililis.      Wheal 
the  swelling  is  tender  (o  t!te  toucli,  and  pain  is  a^^nivated  by  local  pressure,  this  BUspicionJ 
should  be  strengthened:  lunl  when  tliese  conditions  are  attended  by  pyrexia,  more  or  lesal 
severe  sleeplessness,  a  quick  irritable  pulse,  and  a  contracted  pupil,  a  local  infhunination] 
of  the  bone  may  safely  be  diagno^ed,^  the  inflaraniaiiiHi  probably  involving  the  dura  inalor 
within  and  the  [>eriosieum  without.     Under  these  circtmistaTJces  a  free  incisitvn  <lown  to 
the  bone  should  be  made,  since  experience  has  proved   thfit  by  the  adoption  of  tlii.s  j^rac- 
tice,  pain  and  other  symptoms  are,  as  a  rule,  relieved,  and  serious  brain  coniplicjitions 
flre  often  prevented.     When  external  sup[)t>ratioa  with  the  exposure  of  dead  or  dying., 
bone  is  present,  it  is  less  common  to  meet  with  cerebral  symptoms,  since  the  pus  iinds  itA] 
way  externally  through  the  wound,  and  there  is  consequently  less  irritation  and  pressure 
on  the  dura  mater,  i\s  well  as  less  brain  irritation.     Should,  however,  brain  compHcationg  | 
appear,  it  is  important  for  the  surgeon  to  interfere^  to  prevent  their  spreading,  Jis  when  i 
coutirmed  brain  symptoms  Iiave  manifested  themselves,  the  case  is  jUmost  hopeless.     The 
surgeon,  under  these  eircamstances,  should  attempt  to  remove  the  necrosed  bone,  or  per- 
forate it  by  the  trephine — both  these  operations  having  one  common  object,  viz.,  to  give 
free  vent  to  the  pus  beneath  the  bone. 

Trephining,  nncler  such  circuniBtances,  is  not  only  a  justifiable,  but,  probably,  a  valua- 
ble operation,  and  if  performed  with  care,  can  do  little  harm.      When  operaliort  is  post- 
poned till  conlirmed  bmin  symptoms  have  appeared,  there  is  loo  mucti  i-ciison  to  believe 
that  irrcmedi.ible  changes  have  taken  p!aee,  such  as  siippursition  within   the  hemisphere! 
or  arachnitis,  which  no  operation  is  likely  to  relieve.     Trephining  has,  however,  been  of  1 
use  even  in  such  cases  when  complicated  with  e[)ilepttform  convulsions;  but  the  surgeon! 
should  anticipate  this  stage  ot'  the  disease  when  he  can,  and  interfere  before  such  symp*| 
tnnis  sqjpear;  headache  of  a  local  and  persistent  clmnicter,  associated  with  evident  signs ^ 
of  local  ostitis  or  necrosis,  is  always  an  indication  of  the  propriety  of  trephining. 

1  need  iiardly  add  that  constitutional  treatment  such  as  bus  been  mentioned  under  the 
heading  of  encephalitis,  and  will  be  alluded  to  when  the  subject  of  syphilis  is  considered, 
ought  to  be  careially  followed  out. 

[In  this  connection  attention  may  be  called  to  inflammation  of  the  mastoid  cells,  whieli 
occurs  occasionally  as  a  sequence  of  chronic  inftamnialion  of  the  middle  ear.  Mastoid 
ostitis  may  give  rise  to  inlense  pain,  and  as  sup[>uration  occurs  may  readily  involve  the 
lateral  sinus  causing  sejttica'mia,  or  may  induce  cerebritis.  It  should  be  treated  by  in- 
cision, and  by  drilling  the  mastoid  process  if  the  existence  of  pus  is  suspected.] 

M.  Afiin,  'Arcliivea  06n.  ile  M6decine,'  1S44.— Cot^,  Mlay's  Hosp.  Rn|>orts.' 11=(42.— //*«Tr^  'Sys- 
tem of  Surgery,'  Ijy  Holmys^,  Sw.  Ed.,  187X).— £«  (^ros  Clark,  *  Lwturea  at  FkOVAl  C^illege  of  Snr ,-,  on^  ' 
1869. — Ptitt,  *  Injuries  of  the  Ib'inl.'  17<J8. —  Guthrie,  *  L'oaiuK'ntariea  in  Surj^ery,'  lH5y, — '  i  ?> 

Surgery,' fjth  Hd.,  18(^9.  — Hutclduson's  Pri/,«  Essny  (.^stky  Ci>oper),  ISijb, — BrtxHe  'M 
T^an^.,'   vol.   xiv. —  H7W*  nrul  Mnttm's   'Lectures   oil   PathnUtgy.' — CalltnJtr,   'St.   Rurlltoitiiufw'a j 
llosp.  Roportd,'  vols.  i.  and  iii. — IIilt<m^  '*  Clinical  Lecturt's,"  '  Laiicft.'   1853. — N^htU>»,  Atlee*a| 
edition,  1855, — (juitut,  '  Traites  des  Plait;s  de  T6t«,'   1S35, — A^nnts,  '  C<M)per's  Surg.   Oictionary,' 
18151. — -J,  Neuti^rfFTy  M.D.,  Prague,   *  Uandlmrli  Avt  Kriegscliirurpie,*    IhtiT. — F^roijnff,  N,  Leipsig, 
1S64. — Stromi^ycr's  edition  of   W.  MacCormac^s  •  Notes  of  au  Amhn]nu(.*e  Surgeon,'  1871» 
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Wlien  a  patient  is  the  subject  of  an  uncontrollable  spnemodic  contraction  of  the  muscles 
of  the  lower  jaw,  he  is  said  to  have  ^^  trismus''  or  lockjaw  ;  and  when  tlie  «une  condition 
,ittacks  other  or  all  the  voluntary  muscles  of  the  body,  he  is  said  to  have  '*  tetanus.** 
Tetanus  includes  trismus,  and  generally  begins  with  it;  though  trismus  may  be  a  local 
alTection.  It  is  found  in  children  as  a  result  of  dentition,  and  in  adults,  as  a  consefjuenoc 
of  diseases  involving  the  teeth,  gums,  or  jaws.  It  is  a  spasmodic  atfection,  produced  by 
reflected  irritation  set  up  by  a  local  disease,  is  rarely  associated  with  any  constitutioiial 
disturbance,  and  is,  for  the  most  [Kirt,  cured  on  the  removal  ol"  its  cause. 

Tetanus  is  likewise  genenilly  associated  with  some  local  source  of  irritation»  some 
wound  or  injury;  and  is  then  eailled  **  truumattr.'"  Wln-n  no  external  or  visible  CHUse 
can  be  made  out,  it  is  denominated  '"  idiopatkic.*^  When  rsipiit  in  its  course,  it  is  called 
♦*«cM^?;'*  when  alow,  ^^  chronic.^'  The  acute  form  is  usuaUy  the  result  of  an  accident, 
and  generally  fatal.     The  chronic  is  for  the  most  part  idio[»athic,  and  more  curable. 
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Tetanus  nascentluni. — Tetanus  is  met  with  io  nfw-born  infants,  and  is  then 
kn4>wfi  as  trismus  nftsrentium^  or  tetanaa  infantum.  It  usually  comes  on  the  second 
week  after  birth,  and  may  Ik?  so  acute  in  its  course  a**  to  desti-oy  life  in  from  ten  to  thirty 
hour*  ;  or  life  irikv  be  prolon^d  to  eight  or  nine  days.  It  is  a  common  atiection  in  the 
West  Indies,  and  has  been  known  to  occur  frequently  in  ill-ventilated  lying-in  hospitals. 
Bftd  ventilation  consequently  has  been  put  down  as  one  of  its  causes,  the  others  being 
cold,  exposure,  internal  irritation^  and  (he  divinion  of  tht^  umbilical  cord.  [Some  Ame- 
ric&n  HUlhor»  have  ihuuffht  tritinnus  iiasceulium  lo  result  trom  displacement  of  the  occipital, 
or  one  of  the  {inrielal  bonei*,  durint^  labor.] 

Prtditposiny  caitses  of  tetanus. — Disuiisslnf;^  the  last  form  of  the  disease  from  our  con- 
aiderftlion,  it  seems  that  tetanus  may  be  found  at  any  period  of  life,  thoujjh  more  than 
)i«)f  of  the  cjwes  occur  between  ten  itrid  thirty  years  of  age.  The  youngest  case  on  reconl 
w:i!5  in  a  chiKl  of  twenty-two  month:;,  and  the  oldest  in  an  adult  of  aeveniy-dve  years. 

It  is  niort*  common  in  malci*  than  in  females,  and  the  proportion  is  as  seven  to  one.  It 
is  found  in  the  healthy  us  frequently  as  in  the  cachectic,  nor  do  the  inteniperute  seem  more 
prc»ne  lo  its  atUick  than  the  temperate.  It  is,  too,  as  frequent  in  the  winter  as  in  the 
tutnmer  months;  though  in  warm  climates  the  natives  are  more  susceptible  to  its  attacks 
than  Euroi>eHns.  Exposure  to  danqi,  cold,  or  siidden  changes  of  tem|ien»ture,  have  doubt. 
Iftas  a  [Kjwerful  influence  in  exciting  this  diseaise,  both  in  the  idiopathic  and  traumatic 
forms-  Lan-ey  st4ited  that  after  u  great  battle,  a  hundred  soidiers  were  found  affected  by 
it  in  one  rooming. 

Kxciting  causes. — Tetanus  is  rare  in  the  course  of  ordinary  surgical  disease,  although 
iC  may  follow  any  form  of  injury  from  the  slightest  contusion  to  the  severest  compound 
fracture.  It  may  occur  after  the  extraction  of  a  tooth,  or  the  gravest  operation  in  sur- 
^vy^  and  it  is  known  in  obstetric  practice  as  pncrpend  tetanus.  It  is  most  common  after 
the  more  severe  varieties  of  accidents,  such  as  burns,  compound  fractures,  and  injuries  to 
the  fingvr*  and  toes,  though  there  is  no  evidence  to  prove  that  it  is  more  frequent  after 
8]igbl  injuries  to  the  fingers  und  toes  than  to  other  parts.  Lacer.ited  seem  to  be  more  fre- 
quently followed  by  tetanus  than  incised  wounds,  particularly  in  children.  The  dtate  of 
the  wound  dot'*  not  appear  to  have  any  influence  on  the  disease.  Seven  years'  eX|>erieilce 
at  Giiy'a  Hospital  gives  the  following  facts  (Polaiul) : — 

TetAAUs  oerttrred  iu  1  case  out  of  1394  cas*'B  of  major  and  minor  operAtious. 
"  '♦  9  caai*«     *•       594        "       wounds  of  a.\\  varietiiis. 

**  **  1  wise      •*       8ft(J        ♦'       injuries  .and  contusions. 

*•  "  3  cast's     **       4.'ib'        "        burns  and  sraldH. 

••  "  9  cases     *'       3^8        "       oojuptmud  I'nictures. 
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3GJ*8  cases,  or  1  in  every  IGO. 


There  ie  no  definite  period  at  which  tetanic  symptoms  are  prone  to  appear.  When  they 
9^K  in  soon  alter  the  injury,  they  are  for  tlie  most  part  acute  and  very  fatal;  after  the  lapse 
i^  lh«M»  wet*k9.  the  chances  of  their  appearance  are  very  small.  Acute  cases,  however, 
occasionally  occur  during  the  second  week  ;  u|K»n  this  point  Poland  gives  ua  the  following 
fincte  ♦ — 

Of  277  cases,  130  began  Wforo  the  10th  day,  and  of  these  1»>1  died. 

*'  "      126      *'       b^jtwuwn  tile  intli  and  2iid  day.  and  of  thopo  <15  dtoii. 

21      *'       After  the  22«1  day,  and  of  these  8  died, 

In  letatnis  rmniwing  cx|»osure  lo  the  cold  symptoms  generally  appear  rapidly  after  the 
exciting  cause,  and  M'ith  the  sjime  exciting  cause,  similar  results  occur  iji  the  traumatic 
forfD. 

Sy'nptoms. — There  are  no  general  or  local  premonitory  8ym()tom8  by  which  the  onset 
of  etton  can  be  recognized,  and  the  earliest  indications  of  its  approach  are  gene- 

fu  '  ully  in  o[»ening  the  moiilli,  with  stiffness  in  the  nmacles  ot  the  lower  jaw  ;  yet 

ibeee  symptoms  may  be  eo  slight  as  to  jioss  unbeeiletl,  or  to  be  misinterpreted.  When, 
boi(r«vi*r,  ?ome  rigidity  of  the  muscles  of  the  neck,  tiiroat,  or  abdomen  can  be  made  out, 
and  the  first  indicatioi»ft  of  the  **  tetanic  grin,"  or  ri$us  snrdouicus,  recognized — this 
ty'iBptom  being  caused  by  the  drawing  down  of  the  cornera  of  the  mouth,  by  the  muscles 
of  Uie  face — the  diagnosis  becomes  certain.  Difficulty  in  swallowing  will  then  soon 
atifiear  (any  attempt  to  drink  fluids  exciting  spasm  of  the  muscles  of  deglutition  and  often 
of  respiration),  with  pain,  due  to  s|>asm  of  the  diaphragm,  shooting  through  the  body  from 
tbe  acroUiculuH  cordis. 

JkM  the  «lj*ense  progre»B€«  the  muscular  system  of  the  body  generally  will  be  more  or 
13 


194 


ON    TRISMUS    AND    TETANUS. 


less  aflected,  and,  In  diflfirrent  cases,  different  gpou[)S  of  mu:*c!es  will  be  involved.     Those 
ot"  tlie  buck  jin-  tlie  mo.st  fri'<jueiitly  Mttarke<lt  and  their  contraction  may  \)v  m  {.lowerlnl  aa  j 
to  cause  an  artdiinjr  hackwurds  of  liu,'  tninie,  producing  what  is  known  as  episthotonos. 
In  rare  cases,  I  he  body  is  bent  laterally  or  forwards,  ihe  terms  phHro9lhotono$  and  empros-] 
thoionos  being  respectively  ajifilied  to  audi  conditions. 

The  muscles  of  respiration  are,  ai<  a  rule,  atfeeted  early  in  acute  causes,  and  ibc  chief 
dangler  to  life  consists  in  the  severity  of  the  spasms  whicli  attack  them.  When  severe, 
the  first  spasm  may  bo  fatal,  and  may  occur  at  an  early  or  ut  a  remote  yK*riod  of  the  ufl'ec-  , 
lion.  In  a  cai*e  under  my  care*  of  severe  li-aumatic  ti'lanus,  nil  tlie  ^ymjitonis  were  dis- 
appearing, and  recovery  was  eontideiitly  «^xpecti-d  ;  when,  on  the  tenth  day  of  the  disease, 
the  hrst  .s[»apin  of  the  larynj^eal  musclet*  took  place,  which  destroyed  life. 

When  I  lie  jaw  is  unlocked  by  a  spa^m  of  the  di'pre»!*or  muscles,  the  tongue  is  Bometimea 
suddenly  shot  out  from  betwci'ti  (he  teeth,  and  often  wownded. 

As  (he  disrnse  advances  the  jaws  become  eonipletely  fixed,  and  deglutition  is  then 
inijMPSsible.  The  spasms  of  ihe  muscles  of  the  frame  become  more  intense  and  frequent, 
atid  the  powers  of  the  [uitient  rapidly  decline.  The  {»ulse  which  wiis  rapid,  becomes  more 
feeble,  while  the  expression  of  the  countenance  betokens  agony  of  the  body  and  despair 
of  the  mind.  The  slightest  manipulation  or  movement  of  the  |mti<*ni  sets  up  a  fre#h 
gpasm,  an<i  any  emotion  may  do  the  same.  The  skin  becomes  batheit  wiili  a  cold  sweat, 
and.  if  death  is  not  caused  by  suffocation,  exhaust i(m  soon  putB  an  end  to  ftutfering. 

There  is  rarely  nny  fever  iltjnii*;  t\\*^  whole  course  of  tlie  tlisejisi-,  the  bowels  are  always 
costive,  the  stools  uftensive,  and  the  urine,  as  a  rule,  natural.  [In  acute  cases  the  teni{)e- 
ralure  is  a[>t  to  he  high,  and  it  is  said  that  the  temperature  may  rise  after  death  has 
occurred.] 

The  intellectual  faculties  of  the  patient  almost  always  renwiin  animpaired  throughout, 
while  the  senses  are  morbidly  acute.      Anything  like  delirium  isi  rarely  !4een. 

Should  five  case  tend  lowardg  recovery,  the  spasms  will  become  milder  in  character,  .and 
recur  at  longer  intervals  till  th<'y  di.-a|>pear.  It  aliunfd  he  reniemhrrcd,  however^  thnt^  as 
loiiff  ag  l/if  sh'ifhtest  evidence  of  disease  t'xisfs,  a  sudden  npugm  of  the  glottis  may  at  any 
time  destroy  fife. 

IJiagtiusis. — This  sliouhl  nnt  be  a  tlifricidt  Iju^k,  and  in  every  instance  of  lockjaw,  tlie 
possibilily  of  its  being  the  commencement  of  tetanus  ought  to'  be  enlerfained.  Local 
irritations,  however,  such  as  have  been  previously  alluded  to,  only  produce  a  locking  of 
the  jaw,  more  or  less  complete,  and  are  never  acconipanied  by  nnconlrollable  &pa<sm,  ,i*  is 
the  ease  in  tetanus. 

To  diagnose  between  tetanus  and  poisoning  by  strychnine  nuiybe  difRcnlt,  the  symptoms 
of  both  being  very  simihir,  yet  in  lelanus  the  symptoms  are  progressive,  while  in  poisoning 
they  ap|iear  suddenly  in  all  their  severity.  In  letaniis,  muscular  rigidity  is  alway;*  present 
and  aggravated  at  intervals  ;  in  poisoning  there  are  complete  intervals  of  relaxation  of 
miisele.  In  tetjinus,  too,  there  is  ron^iant  rigitlity  of  the  muscles  of  the  jaw  ;  in  [loisoning, 
the  jaw  is  never  locked  except  during  (he  tiipHsm.  These  [)oiiitsof  ditVerence  are  sutlicieDt 
to  assist  (lie  surgetm  in  the  investigation  of  a  doubtful  case. 

Again,  hydrophtibta  and  tetanus  have  been  mistaken  the  one  for  the  olher.  but  any  one 
who  has  seen  the  former  dis<  use  could  hardly  fall  into  such  an  error.  Tlie  [leculiar  rest- 
lessness of  mind  and  body,  the  comjdete  intervals  of  rest  and  absence  of  spasm,  the  pecu- 
liar aversion  that  is  shown  to  tluid,  accompamied  by  thirst,  all  Bym[t(oms  <!huructeristic  of 
hydrophobia,  .'ire  enough  to  distingtiit^h  lH.tween  the  two.  Nevertheless,  it  should  be 
rememljered  that  Dr.  J.  W.  Ogle,  late  of  St.  George *s,  has  recorded  a  case  of  tetanus  and 
hydrophobia  coiidnned.      (•  liril.  and  For.  Med.  IJev.,'  18GH.) 

Proifiwsis, — In  acute  Iraumatic  casei.  there  are  snuxll  hopes  of  recovery,  while  in  chronic 
the  chances  are  greater.  The  longer  the  patient  lives  the  better  seem  the  prospects  of  a 
good  result  ;  and,  if  ten  dayr*  [lass  after  the  first  appearance  of  the  symptoms,  and  the 
disease  is  on  tlie  decline,  ihe  prognosis  is  favorable. 

Taking  all  cases  together,  I*oJand  gives  oite  recovery  to  seven  and  a  half  deaths.  More 
than  iudf  die  within  live  days.  The  most  rapid  death  has  been  in  from  four  to  five  hours; 
ami  the  longes^t  duratituy  ot  life  on  record  in  a  fal.il  case,  is  thirty-nine  day*. 

Hote  deutli  i$  caused — Tliere  can  be  little  doubt  that  acute  tetanus  commonly  destroys 
life  by  apncea  ;  spasm  of  the  muscles  of  resjiinitjon  and  more  particularly  those  of  the 
larynx  being  Ihe  immediate  cause.  Poland  tells  us  that  this  was  the  case  in  thirty-two 
out  of  forty-six  cases  at  Guy's  Hospital  in  which  the  mode  of  death  was  noticed. 

In  chronic  tetanus,  death  is  commonly  caused  by  exhaustion.  These  facts  have  an 
important  bearing  on  the  treatment  of  the  disease. 
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Pathology, — The  late  Mr.  Wilkinson  King,  of  Guy's,  i&  stated  by  Polaud  to  liav«  boeu 
in  the  habit  of  reinarivin>r  at  the  |)Osl-niorl«'m  table,  whenever  there  was  an  exuinitmtion 
of  a  case  of  death  fitim  tetanus,  ** Gentlemen,  we  will  now  proceed  to  yive  ytm  u  Ueinon- 
fttration  of  a  case  of  healthy  anatomy*  for  there  will  be  no  visible  morbid  ap|iearances 
otherwise  than  congestion  of  the  orij^ins  in  various  degrees,  owing  to  aeeidenlal  cireuin- 
ateucvs."  And  at  the  present  day  these  reoiarks  hold  good.  It  it*  Inie  that  Rokilansky, 
Demi&e.  Lockhart  Clarke,  and  Dickinson,  have  given  U8  some  descriptions  ot  struclucjil 
ehaiiges  in  the  ?pinal  cord  which  llioy  have  observed  ;  and  their  ohservalions  moreover 
Mfem  to  coincide.  These  changes  consist  of  disintegration  and  softening  of  a  |>ortion  of 
the  gray  ijubatance  of  the  cord,  which  appears  in  certain  parts  lobe  almost  ditHnent,  The 
tenii*t)aid  substance  thus  fttrmed,  however,  "  is  at  lirst  more  or  less  granular,  holding  in 
8ns(>ension  the  fragments  ;u»d  particles  of  the  disintegrated  tissue,  but  in  many  plac^^s  it 
ift  fierfectly  pellucid"  (L.  Clarke),  Yet  it  is  to  l>e  reaiembered  timi  Billroth  and  ojlu  r 
pmhologists  have  failed  to  tind  these  changes  in  the  instances  which  they  have  examined, 
mod  il  cannot  therefore  be  accepted  as  certain,  that  these  pathological  eunditions  are  eon- 
atant  in  tetanus.  There  Ciin  be  little  doubt,  however,  that  the  nerves  of  the  injured  part 
are  Al  times  found  inflamed  and  irritated^  and  from  this  liict,  the  theory  has  been  advanced, 
that  through  the  injured  nerv<.*3  of  tlie  part  the  B[>inal  centres  birome  involved,  and 
uiauifest  these  stales  of  excitement  through  the  motor  nerves  by  producing  muscular 
•[Nisni ;  the  dist^ase  being  one  essf'ntially  of  the  excito-molory  system.  Clarke  believes 
"that  the  spasms  of  tetanus  depend  on  the  conjoined  operation  of  two  separate  causes. 
First,  that  they  dejj^nd  on  an  abnormally  excitable  stale  oC  the  gray  nerve  tissue  of  the 
eorfl  induced  by  tlie  hypentmic  and  morbitl  state  of  its  bloodvessels,  with  the  exudations  and 
disintegrations  resulting  therefrom.  Secondly,  that  the  s[iasms  de(»c«d  on  the  persistent 
irritation  of  the  jtenpheral  nerves,  by  which  the  exalted  excitability  of  tlie  cord  is  aroused." 

[It  h,*t3  been  stated  that  tetanus  is  not  due  to  increased  excitability  of  the  cord,  but 
rmther  to  a  diminished  resistance  offered  to  the  sprea<l  of  retlex  action.  *  Philada.  Medi- 
cal Time*,'  May  12,  1877,  p.  ;373.] 

Treatment. — Every  imaginable  form  of  treatment  has  been  employed  in  this  disease 
with  success,  to  be  disoardetl  in  its  turn  for  somethiijg  new.  No  settled  form  of  practice 
(san  coiise«juently  be  laid  down.  Still,  much  can  be  done  in  guiding  ibe  patient  through 
this  diseiijse;  in  keepingtiim  alive;  and  in  warding  otl*  death. 

To  keep  the  patient  alive  the  most  careful  attention  to  feeding  is  required;  milk  and 
concentrated  Tujuid  animal  food  being  the  best  diet.  If  tliese  can  be  taken  in  sutficiefit 
quantities,  no  other  mode  of  administrjition  is  reijuired  ;  but  if  not,  they  must  be  given 
as  cnemata  every  four  or  six  hours  as  the  Ciise  demands.  Stimuhmts  must  be  used 
cautiously,  though  when  the  powers  are  failing  they  may  be  freely  given. 

l*|ion  this  principle  of  pnictice,  ipiinine  has  been  strongly  recommended;  it  may  be 
given  in  full  ilo^ea  to  un  adult,  such  as  Hve  grains  every  three  or  four  hours,  and  then 
il»crua*ed  ;  or  in  one  large  dose  such  as  twenty  grains,  to  be  followed  by  the  smaller  one. 

Among  specilic  remedies  that  have  been  greatly  vaunted,  the  Csilaljar  bean  stands  fore- 
most, and  may  be  given  in  full  doses,  such  as  half  a  grain  of  the  extract  every  two  or 
tlireir  hours.  Camf>hor  also  recommends  itself  to  our  notice  in  doses  of  from  five  to  ten 
grain».  The  woonira  |ioison  has  failed  in  its  j>urpose.  The  bromide  of  ammonium  or 
|M)LaA«iuni  has,  however,  been  administered  with  advantage. 

[Conirt  has  been  used  hy|»o(]ermicaUy  and  nitrite  of  amyl  by  inhalation,  with  success, 
Ilydratr  of  chloral  hjis  recently  been  much  used,  and  with  what  appear  to  be  excellent 
raMili^^,  e«I»ecially  in  subacute  cases.  See  'Treatment  of  Traumatic  Tetanus  by  Chloitil,* 
by  John  U,  Kobcrt*,  in  ^American  Journ.  of  Med.  Sciences,'  October,  1877. j 

Il  MiSkA  hoped  that  a  valuable  drug  for  this  disease  had  been  found  in  chloroform,  but 
i?X(ieri«'npe  has  not  justilied  the  expectation.  The  hydrate  of  chloral  has  now  taken  its 
|ilju*is  and  been  of  some  service.  Derame  has  a<lvo<:ated  with  much  success  the  use  of 
tli«?  Curnm,  eight  c-as»'S  out  of  twenty-two  having  recovered  under  such  treatment.  In 
I od.i»  the  Indian  hemp  luw  been  highly  recommended.  Nicotine  and  tobacco  have  also 
bcco  successful.  Aconite  is  another  drug  that  otfers  some  advantjiges,  while  opium  has 
an  unqacdtionHhle  influence  in  tUlaying  pain  and  mitigating  the  severity  of  the  spasm. 
Ico  alao,  applied  in  hogs  along  the  spine,  luis  apparently  been  of  great  value  in  the  kauds 
of  American  surgeons.  The  administration  of  remedies  by  subcutaneous  injection,  in 
fhdia  caaefl,  promises  to  be  a  valuable  uiijunct  to  practice,  enabling  us  rapidly  to  introduce 
into  ihe  system  drugs  that  act  anttigonintically  to  tetanic  spasm. 

The  fiatjeiil  should  always  be  kept  ipiiet,  warm,  and  free  from  draught.  Me  should, 
moreover,  be  so  watched  that  in  his  spasms  no  injury  can  be  sustiiiucd ;  attention  should 
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be  paid  to  liif?  bhuMi-r  and  howeli*,  for  calheterism  is  sometimes  called  for ;  and  purgatives 
or  enemalri  to  clear  out  tlie  intes^iines  are  beneficial,  alihoiigli  violent  purgation  cannot  be 
advised.  [Some  have  .-idvocaled  Hllinjf  the  patient's  ears  with  wax,  and  pJaciTig  him  in  a 
dark  room,  to  avoid  irritntion  of  the  senses.  This  treatment  has  seemed  to  be  beneHcial  in 
animals  '*  tetanized"  with  siryclinia.] 

With  respeel  to  Jocnl  trcutiiienf  much  may  sometimes  be  done.  In  se%*ere  IocaI  injury 
when  the  nerves  of  the  part  are  probnbly  involved,  ampntalion  ought  certainly  to  he  per- 
formed ;  for  a  sntfieient  ninnberof  cases  have  been  recortled  in  which  success  followed  the 
practice.  In  184;*!  Mr.  lvi*y  amputated  a  le^r  on  account  of  tetanus,  which  had  a(>j»eared 
six  days  after  an  unreduced  dislocation  of  the  asrra«ralus;  the  symptoms  disappeni-ed  at 
once  after  the  operation.  On  dissecting  the  foot  the  posterior  tibial  nervo  was  found  to 
have  been  put  violently  on  the  stretch  by  the  projecting  astragalus. 

In  some  cases,  soothrii»r  ajiplications,  such  as  opium,  may  be  applied  to  the  wound*  and 
in  all,  peH'ect  cleanliness  should  be  enforced. 

One  other  means  of  cure  remains  to  be  noticed,  which  has  reference  to  the  mo<le  of 
death  in  this  disease.  It  has  heen  shown  that  in  the  hirjrer  proporlion  of  cases — in  all 
the  acute — death  is  caused  by  siitlocation  from  gpasm  of  liie  laryngeal  muscles.  It  is  also 
fairly  recognized  lliat  this  disease  runs  its  course,  and  that  the  most  our  science  can 
accomplish  is  to  maintain  life  and  ward  ofl"  death.  To  this  end  the  operation  of  tniche- 
olomy  seems  to  be  of  valtio,  lor  with  a  tube  in  the  tracliea,  ih-ath  by  laryngeal  8|>asm 
cannot  take  place,  and  a  better  prospect  of  recovery  is  consequently  given. 

I  have  em|doyed  this  practice  in  one  acute  case,  in  which  the  Calabar  bean  was  like- 
wise given,  and  the  patient  sank  from  exhaustion,  free  from  spitsiii ;  and  ihere  sterns  good 
rea»(jn  to  believe,  that  if  I  had  performed  the  operation  in  the  case  I  recorded  in  the  early 
part  of  this  chapter,  life  would  have  been  saved.  This  matter,  however,  requires  grave 
consideration,  and  the  practice  is  not  to  be  rashly  followed, 

3/w</fln,  'On  Ti'tanus,'  1833.— r«r/i«7,  'On  T«?t.inus/— /^/«n(/,  *  Huy'R  Hospital  Rrjxjrta/  1857.— 
Dr.  Oyle,  'Brit,  aud  For.  Med.  Itt'viewV  1868. — /Jr.  Ukkscn,  'Med.-Clnr.  Trans.,'  vol.  vji. — Dr.  L, 
Chrkt,  Ibid.,  vol.  xlviii. — Dr.  DitHnscn,  Ibid.,  vol.  Ij. — Dfinnir^  '  Schiuidt's  Jabrb.,^  vol.  X12.— ^ 
J'ntmlutfi»^  0.,  Ibid. -•Year  B<H»k,'  *  Sydi-nhtira  Society,'  18li2-l>4,  Ac. — "Puerperal  T«t»nu»," 
*  Dublin  tinAtt.  .Ti>urn..'  1S(>5  ;  '  Mi-d.  T)m«*s  and  «nz  ,M8(;5.— J5i7/rtir/i,^'  Pathol  rhirnrg,.'  lB<j8. — 
[Jui,  Tifstm^  *'  Minute  Exaniiiintion  of  Cord  iii  Aeultj  TetRnas,"  Practitioner,'  August,  1877. — £ti»- 
•Aer,  'Viroliow's  Arcliiv/  Bd.  Ixvi.  Ib7l).] 
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It  often  falls  to  the  surgeon  to  treat  cases  of  pure  delirium  tremens  uncomplicated  with 
ftny  surgical  malady,  and  it  is  well,  therefore,  to  refer  to  this  subject  by  itself.  Tliere  are 
'other  cases,  perhaps^  more  aplly  described  by  the  term  **  tranmatic  delirium"  in  which 
the  nervous  symjitoms  are  developed  as  a  consequence  of  an  injury  received.  In  both 
classes  the  symptoms  are  essentially  the  same,  and  the  treatment  reepiired  is  similar,  still  it 
is  right  to  bear  in  mind  the  ditference  in  causation^  as  in  the  one  we  have  to  deal  with  a 
nervous  disease  in  an  intemperate  person,  and  in  the  other,  with  the  same  symptoms  :is 
an  incident  in  a  surgical  case.  In  simple  delirium  tremens,  to  use  the  familiar  term,  we 
have  to  deid  with  the  cjise  of  a  i>erson  who  has  indulged  for  an  uncertain  time  in  iujuriona 
doses  of  alcoholic  liquors.  It  may  be  that  a  yttung  miin,  after  a  prolonged  debnuch,  has. 
an  attack  of  the  »' Iiorrors,"  but  the  symptoms  more  frequently  occur  in  those  who  havet 
for  a  long  period  accustomed  themselves  to  the  excessive  use  of  beer  or  spirits,  even  with- 
out amouining  to  drunkenness,  and  who  at  length  are  sid>jected  to  some  shock  or  depress- 
ing inriuence.  Ituismuch  as  the  habits  which  have  been  mentioned  as  superinducing  this 
disease  are  opposed  to  the  simplest  laws  of  health,  it  follows  that  they  cannot  be  indulged 
in  with  impunity  for  long,  and,  consequently,  we  find  the  subjects  of  it,  as  a  rule,  of  feeble 
powers  of  resistance,  and  often  with  diseased  viscera.  Such  persons  are  bad  subjects  for 
any  ailments,  and  it  oft«?n  happens^  that  when  a  person  of  this  sort  breaks  his  leg  or  tneels 
with  some  injury  requiring  surgical  treatment,  he  becomes  the  subject  of  delirium  tremens. 
Other  cjuises  are  occasionally  at  work,  such  as  starvation,  mental  anxiety,  and  the  over- 
use of  tobacco  or  opium. 

The  disease  is  at  times  ushered  in  by  certain  premonitory  symptoms,  as  patients  who 
have  once  been  the  subject  of  an  attack  are  sometimes  conscious  of  the  ap|>roacli  of 
an(>ther.  A  brewer  who  bail  been  treated  for  this  afleclion  at  Guy's  some  years  ^^^-^ 
when  he  felt  warnings  of  lis  atlvance*  on  several  occasions  subsequently  applied  for  Adtuis> 
sion,  and,  i\s>  a  result,  the  attack  was  warded  otf* 
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Depression  of  mind  ami  borly  are  the  chief  premonitory  symptoms,  with  restlessness 
and  agitrttioo,  glooui  and  forebodinf:^  of  evil.  Some  slight  febrile  dislurbiint'e  nmy  alw) 
exi^t,  l>ui  the  one  invariable  and  must  im|>orlant  syni|)l(>m  is  sleeplcssnod.:?.  The  ton<rue 
is  gi-nerally  pale  and  Haltby,  fw  Av<dl  as  coated  with  a  whitish  fur,  and  i.*  never  dry.  The 
ap|H-titt'  is  had,  the  breath  often  fetid,  and  the  bowel,*  coiiJinetL  The  pulse  maybe  quick, 
rhouf*h  soft  and  powerless.  The  skin  is  always  nu>i.st,  and  at  linies  baihed  in  p<^rspiralion. 
With  these  symptoms  the  characteristic  delirium  with  trembling  is  not  far  oii".  It  may, 
however,  in  surgical  practice  set  in  suddenly  without  warnini^.  [It  not  infrequently  comes 
on  unex|»ectedly  at  niglit  in  surgical  coses,  and  [latientj*  have  sometimes  jumjied  from  bed, 
tuid  been  injured  by  falling  from  windows.]  The  nature  of  the  delirium  is  very  charac- 
terifitic,  and  is  always  accompanied  by  illusions  which  are  generally  spectral.  The 
|jarient  sees  objects  that  do  not  exist,  and  hears  sound:*  that  are  imaginary  ;  these  being 
always  of  a  strange  or  frightful  nature.  At  limes  some  delusion  as  to  business  or  home 
matters  agitates  the  mind.  These  same  utisoiin*l  ideas  are  sometimes  lixe<l  during  tlie 
whole  attack  ;  but  more  commonly  succeed  one  another  in  ni[»id  rotation.  Sleeplessness 
under  these  circumstances  is  a  constant  accompaniment-  The  j.atient  will  he  quiet  for  a 
time,  muttering  words  w  ilhout  meaning,,  or,  he  will  hi?  restless  and  gel  out  of  bed  in  obe- 
dience to  some  imaginary  call.  He  will  (>ull  alwjut  his  hedch*thes,  will  rise  up  in  bed  at 
one  moment  under  one  impression,  and  lie  down  again  under  another.  If  asked  to  put 
out  his  tongtte  he  will  do  so,  but  probably  with  a  jerk  ;  if  to  give  his  hand,  he  will  proj^^ct 
it  with  n  thrust.  A  nervous  trembling  of  the  extremities,  with  an  ntter  want  of  control 
or  stendiness  t»f  purpose,  is  characteristic.  Jf  these  symptoms  continue,  and  rest  ctinnot  be 
obtiiinrd^  prostration  of  all  the  powers  will  rapidly  appear,  and  death  supervene  from 
exliAU£iti<on  or  coma.  If  slee|) — sound  slee}i — can  be  secured,  the  symptoms  usually  miti- 
gati*  rapidly. 

I'hf^  pruguotis  must  depend  on  several  cotusiderations.  If  the  patient  be  young  and  tlie 
aTiaek  ensue  after  a  short  period  of  drinking,  the  chance*^  of  recovery  are  liopeful,  hut  if 
the  attack  occur  in  a  man  of  middle  age,  habituateil  te  over-drinking,  and  if  his  liver  or 
kidneys  be  unsound,  it  is  fraught  with  much  greater  danger.  If  (lie  attack  be  associated, 
moreover,  will*  an  injury,  such  as  a  wound  or  fracture,  another  element  of  danger  is  intro- 
duced. The  best  guide  to  the  patient's  real  condition  is  the  study  (if  the  pulse,  not 
rotrely  ns  to  the  number  of  its  beats,  but  with  regard  t^  its  character.  Thf?  sphygningraph 
i*  *)i'  great  service  in  such  cases,  as  by  its  help  a  **  dicrotic"  stale  of  puls<'  is  often  shown 
when?  the  finger  would  not  indicate  it,  and  such  a  condition  is  a  bad  omen.  The  most 
fret^uent  complication  is  pneumonia,  wliich  often  comes  on  rapidly  and  insidiously,  and  is 
a  fre4|uenl  cause  of  speedy  death  even  when  the  excitement  lias  subsidud.  [I  have  seen 
death  cK'cur  suddenly,  being  preceded  by  rapidly  rising  high  tempeniture  (lUH*^).] 

Tkeatmbxt — This  disease  essentially  being  one  of  depression  of  the  nervous  system 
aaaoeiated  with  sleeplesjiness,  the  main  idijeci  of  the  surgeon  is  to  induce  sleep,  to  calm  the 
excit(L<d  brain,  and  to  give  it  time  to  recover  its  normal  functions;  and  with  this  end,  ab- 
solute quief  and  the  use  of  Idand  and  nutritious  food  are  most  essential. 

Kjisily  digested,  nutritious  food,  must  be  administered  \vhen  it  can  he  taken  by  the 
uoath,  but  when  refus«-'d  or  rejected,  resort  must  Xm  had  to  etiemata.  3lilk  is,  undoulitedly, 
the  most  suitable  form  of  nourishment,  either  alone  or  mixed  witli  eggs,  but  it  does  not 
sail  all  *jora.ichs.  The  question  of  giving  stimulants,  and  to  what  extent,  is  one  of  great 
importance.  As  u  rule,  the  hiss  given,  the  better,  but  in  some  cases  it  is  advisable  to  give 
tbeoi,  aiul  that  form  of  alcohol  to  which  the  patient  has  been  accustomed  is  the  best. 
Yoon^  iiii*n  with  an  acute  attack  may  do  well  without  any,  hut  in  other  cases,  the  feeble 
powers  of  the  patient  require  some  such  aid  fo  stand  against  the  exhaustion  caused  by  the 
reBltewnt!^  and  excitement.  The  chief  reliance,  however,  should  be  placed  on  other 
forats  of  food,  sueh  as  strong  animal  broths.  Darby's  fiuid  meat,  or  simihir  pre|»aration8* 

Opium,  in  one  of  its  forms,  is  a  drug  still  in  favor,  although  some  reject  its  use  alto- 
gi?tht-T.  and  trust  to  feeding  and  tinte  ;  relying  upon  the  knowledge,  that  the  disease  has  a 
m»;  '  dency  to  terminate  in  sleep  after  tlje  second  or  thinl  day.  Tn  an  ordinary  case 
of  i-e,  one  gmin  nniy  be  given  as  a  dose,  or  tt^xx  of  the  tincture,  rejieated  every 

three  I'l  tuur  bourn  or  ol'leuer,  till  sleep  is  procured.  In  other  cases  two  or  three  grain* 
may  be  given  at  once,  and  followed  by  grain  or  hall-grain  doses.  [It  should  not  be  imag- 
tn«'ij  thai  the  narcotic  is  to  be  carelessly  increased  in  the  endeavor  to  oliiuin  sleep,  for 
•ytsptootn  oi'  opium  poisoning  m.'iy  occtir.] 

Thr  l»rst  method  of  administering  drugs  in  this  disease,  liowever,  is  by  subcnianeous 
injection^  and  1  recomjnend  the  injection  of  morjdiia  in  solution  in  doses  of  a  quarter  or 
Iwlf  a  grain  to  preference  to  any  other  plan ;  because  the  condition  of  the  stomach  of 
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patient!)  suffenng  from  ihe  disease  is  far  from  satisfactory  either  for  absorption  or  assimila- 
tion, arnU  by  ih*^  liyiiodennie  inutlnjil  of  introthirinnf  the  nurcotic  into  tbe  syslein,  itn 
nbporpliun  is  more  t'ert:iin  :in<l  nipi'l.  In  fiome  mtses  tlie  benefinal  influence  of  morphia 
lliTJ!*  employed  is  mtj'  remarkiibh\  and  uiily  ja  exceptional  instances  the  treatmi*nt  fails. 

The  use  of  chloroform  h»s  silso  heen  iirgetj,  ihoujih  sucli  a  phin  is  not  devoid  of  diinger 
and  can  hardly  he  advised  except  for  i^ome  teja|iomry  purpose,  such  as  to  dress  a  wound, 
or  to  cnahle  an  enema  lo  be  given.  The  hydrate  of  chlonil  is  a  drug  of  great  value  as 
possessing  hypnotie  ([ualitiej*  without  the  evils  alleadant  on  other  drugs  of  this  class.  It 
may  be  given  in  doses  of  'iO  lo  40  grains,  and  repeatedj  nt  modenitc  intervals,  till  sleep  \a 
procured.  Drs.  Kinne^ir  and  Law«>n  in  the  MelviHe  Hospilfil  have  treated  from  70  to 
hi}  cases  succesjifnlly  with  large  doses  of  cayenne  p-epper,  from  '20  to  8i)  grains  liaving 
b**en  given  as  a  dose,  Dr,  Muclenn,  of  Netley,  trusts  to  quiet  and  the  use,  at  short  inter- 
vals, oi'  strong  iK^cl-te-a  higldy  charged  with  cayenne  pepper. 

Of  Inte  years  the  value  of  digitulis  hu*  been  greatly  exinlled,  hut  my  experience  of  it 
ha^  not  l>een  favorable.  It  is  given  in  hirge  if  not  |)oisonous  doses;  two  dmcbms  of  the 
tincture  every  hour  Cur  (hree  or  four  doses  till  sleep  is  produced.  It  is  a  dungerous  mode 
of  treatment,  and  cannot  he  reconimended. 

When  great  excitement  ant!  some  fever  exist,  antimony  in  small  doses  lias  been  much 
advocaJed.  The  condition  of  the  houels  almost  ahviiys  demands  attention,  as  the  tongue 
18  usually  foul  and  the  secretions  morbid.  A  purge  sufficient  lo  empty  the  colon  is  conse- 
quenily  of  service,  but  violent  purgation  is  injurious. 

Tonics,  such  as  qtiininc  and  irorj,  with  or  without  opium,  will  be  re(pnred  as  the  disease 
euhsiiles.  Tlie  combination  of  the  tincture  of  iron  with  tlie  tincture  of  opium  in  carefully 
regulated  doses  is  preferable.     In  otlier  ca^<  s  ammonia  with  bark  may  be  administered. 

With  respect  to  c^xTcive  mcstsures  in  the  treatiaent  of  these  cases,  there  is  no  tloubt 
that  they  ought  to  be  condemned.  In  exce|»tioni'il  instances,  where  sufHcient  bel|>  cannot 
be  obtained  to  [)n*vent  the  patient  from  injuring  Idmself  or  others,  the  jacket  doubtless 
must  be  employed,  but  under  in*  other  circwmstances  is  it  justifiable.  An  attendant  who 
combines  decisitm  of  character  sind  firmness,  with  a  gentle  iind  soothing  manner,  will 
almost  always  succeed  in  "  iuHuf-ncing'*  the  most  troublesome  patient.  He  is  to  influence 
liim,  however,  and  not  to  direct  liim  ;  for  contradiction  and  the  exercise  of  authority  over 
the  subjects  of  this  disea'^e  invariably  excite  o[>position. 

There  are  some  people  who  are  never  drunk,  yet  are  always  drinking;  in  whom  the 
tissues  are  so  weak  that  under  injury  tliey  nipidly  break  up;  and  under  disease  show  no 
power  of  repair.  In  such  it  is  dillicult  lo  induce  wounds  to  heal  or  show  any  vigorous 
action. 

The  best  remedy  is  to  supply  such  patients  with  all  sorts  of  nutritious  food,  to  give 
Ionics  and  \i  mfnlenile  amount  of  stirauhints,  and  thus  endeavor  to  improve  their  habits 
us  well  a*  restore  tlu-m  to  a  more  healthy  tone, 

SHOCK  AND  COLLAPSE, 

A  man  receiving  unexpectedly  Rr)mf  startling  news,  which  excites  severe  emotion,  nnd 
dying  fiuddenly.  is  said  to  die  from  shock  ;  a  second  receives  a  fata!  blow  upon  the  (Epigas- 
trium ;  a  third  is  struck  dead  by  lightning;  deaih  in  each  ease  is  said  to  be  due  lu  ^hock. 
In  all,  the  heart's  aetiou  is  siidderdy  arrested  through  the  nerve  centres — in  one  cjise 
through  the  mind,  and  in  the  others  through  the  body.  I'nder  these  c-ircumetancea,  the 
lieart  is  found  full  of  blood,  distension  having  paral^'zed  its  action, 

A  nuin  receives  a  severe  compound  fracture,  gunshot  or  other  injury,  and  is  not  killed 
but  collapsed.  Another,  or  possibly  a  child,  is  much  burned  or  has  a  large  jjortion  of  the 
integnments  of  a  limb  tarn  away  or  crushed,  in  which  the  peripheral  nerves  are  seriiaisly 
invtilveil,  and,  as  a  n'sull  I'eflex  |janilysis  of  the  heart  occurs.  Both  have  sustained  a 
fibock  more  or  less  intense,  and,  as  a  consequence,  becon»e  cohl  and  id  most,  if  not  fptite, 
pulseless.  In  cither  case,  the  skin  ap]M?ars  to  be  bloodless,  and  covered  with  a  cold 
clammy  sweat.  lb?  may  breathe  almost  imperce|itibly,  fe<*bly,  or  with  sighs  and  gasps. 
His  nostrils  will„  probably,  be  dihtted  ;  his  eytif^  dull,  with  vision  imperfect;  and  cx)n- 
sciousness  may  be  lost  in  very  variable  degrees, — the  patient  may  ^mssibly  be  roused,  yet, 
as  a  rule  he  requires  rousing  to  prove  the  existence  of  cotisciousness.  At  other  times,  the 
intellect  remains  quite  clear.  [The  tempcralure  falls  dtirinig  the  state  of  collapse;  and  it 
is  said  that  two  degrees  below  normal  indicates  danger.  A  low  tenaperature  should  influ- 
ence the  surgeon  against  operative  interference.] 

These  tire  briefly  the  signs  of  collapse,  or  shock,  the  result  of  injurj'.     They  are  to'be 
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found  in  variable  degrees  after  most  accidents,  and  are  by  no  means  usually  fatal,  unless 
the  injure*  itself  is  fatal.  Of  course,  if  tlio  shock  from  the  injury  is  very  great,  the  heart 
niay  cease  to  beat  and  the  luugs  to  breullie,  collapse  jiassing,  more  or  less  slowly,  into 
death;  but  more  usually,  after  a  variable  jKriod,  tlie  liefirt's  action  gradually  improves, 
the  re^jiiratory  act  becomes  more  regular,  and  [>e.rfect  color  returns  to  the  bloodless  lip8 
and  sikin,  warmth  re-am»ears  on  the  surface  of  the  body,  and  con8ciou!<ness  becomes  more 
manifest;  these  symptoms  indicate  what  is  known  as  reaction,  and,  when  they  are  exces- 
sive, febrile  symptoms  may  appear.  It  should  be  noteil,  that  vomiting  i*  often  the  Hrst 
iDdication  of  reaction  in  general  collapse,  as  il  is  often  in  that  of  head  injuries.  %Shoiiki 
the  iiatun^  of  tiie  accident  be  t*uc:h  thai  liemorrlinp'  cotuplicutes  the  cajse,  the  collapse  will 
l>e  more  lastin*:,  the  shock  of  ih**  accident  pus.sing  into  eoHajJse  from  hemorrhage;  under 
such  eircum^tjtnces  a  fatal  result  is  very  likely  to  etiswe  (the  amount  of  bleeding  and  its 
rapidity  determining  the  result),  for  it  should  be  known,  that  hemorrhage  by  itself  is 
enough  to  produce  colla|>se,  or  i*ync(jpe,  and  thin.,  added  to  the  shock  of  the  injury,  is  often 
m<»re  than  enough  to  destroy  lite.  In  abdomitiul  injuries,  this  eombinalion  is;  well  seen, 
the  liemorrhage  fwjm  a  lacerated  liver  or  other  orgjin,  a!»  a  rule,  a[tpearing  with  the  first 
manifestations  of  reaction  from  the  shock  of  the  act^idenr,  and  thereby  proving  fatal. 

The  longer  the  reaction  is  delayed,  the  more  grave  is  the  aspect  of  the  case  ;  not  unfre- 
qnently  relaj^nies  appear,  signi^  of  reaction  and  of  collapse  alternating  in  variable  degree, 
till  one  or  other  asserts  itself  in  recovery  or  in  death. 

In  rare  cJises.  even  fnnn  the  shock  <if  a  slight  accident,  reaction  is  followed  by  excep- 
tional symptoms;  thus.  I  had  a  man  under  care  who  wan  admitted  with  a  slight  concus- 
sion of  the  brain,  in  whom  reaction  wa^^  attended  with  an  acute  attack  of  maniacal 
excitemenl  which  left  him  after  two  days  to  pass  on  to  a  steady  convalescence.  A  woman 
wiili  a  similar  injury  attended  with  a  scalp  wound,  had  a  like  attack,  which  lasted  a 
fortnight  and  then  subsideil  without  aoy  bad  results.  I  have  recorded  iilso,  in  another 
puge»  a  case  of  general  tetanic!  spasm  MJiich  showed  itself  in  the  reaction  after  a  case  of 
spinal  injury.  More  commonly,  however,  reaction  is  atten<ied  with  what  Travers  has 
di?S4'ril>ed  as  "  prostration  with  excitement,"  a  state  bordering  on,  and  often  passing  into, 
that  known  as  delirium  tremens. 

Tuder  m>me  conditions  of  the  system  shock  and  collapse  are  more  readily  [iroduced  than 
i  ^  other*;  thus,  very  young  and  very  old  subjects,  those  enlecbl'Ml  I'rom  age  or  other  cause, 
tteniid  or  physical,  are  particularly  apt  to  die  of  shock,  after  injury  «>r  o|tenUiou.     When 
bones  are  involved  in  the  injury  and  sym[ttom8  of  ••  shock"  appear  after  a  day  or  two's 
satiiffactnry  progress,  Professor  Nusshuiim   believes  them  to  be  due  to  fat  embolism  ad 
evidenced  by  ^*vere  dys|»n*ra,  aMlema  of  kings,  and  sudden  death.     Patients  with  bad 
kitlneys  also,  are  very  liable  tn  suffer  from  shock,  and  to  succumb  to  any  o[>erarion,  how- 
ever trivial.     Surgeons  sw  this  at  times  in  the  sinking  after  small  operations.     Thus,  I 
«orae  years  ago,  after  the  removal  of  a  fatty  tumor,  a  won\au  of  niii<!dle  age,  simply 
asthenia;  the  openilion  having  Ix^en  unattended  by  any  loss  of  blood;  also  a  child, 
'  j»t,  «,  after  some  opemtion  on  a  cicatrix  of  the   neck,  in  the  same  way.     In  both,  bad 
kidn«»y»  w^re  found  after  death.     The  idiosyncnLsy  of  the  iivdividwal  has  also  a  powerful 
•  e  on  *'■  shock," 

aTMKXT. — 'Shock  or  collapse  uncomplicated  with  hemorrhage  may  be   treated  in 
utte  way  ;  shock  or  coHaf>se,  the  consequence  of,  or  combined  with  liemoiThage,  in  ain)ther. 

In  both  eji=e«lhe  heart's  aetioti  must  be  either  excited  or  m;iuitained  ;  '"  the  heart  must 
beat,  and  the  patient  must  breathe,"  or  life  will  lalL  Even  in  the  worst  cases,  as  long  as 
any  sign*  of  life  exist,  the  resjiiratory  process  may  be  aided  by  artificial  respiration,  and 
the  warmth  of  the  body  ke[>t  up  by  externjil  applications.  iSavory,  in  an  able  article 
(•  Holmes'*  System,*  Kd.  2,  vol.  i),  advises  as  the  result  of  ex[»eriTnent  ami  reiwoning 
tJiat,  i»liould  no  evidence  ol  the  heart's  action  be  tlelecte<l,  and  nf>  hemorrhage  coni[dicale 
the  case,  a  vein  -.hould  be  opene<l — a.%  the  external  Jugular — in  order  that  the  over- 
dUt«u4ed  heart  may  repunie  its  action  as  soon  as  il  is  relieved  from  its  panilysia  by  dis- 
temioiu 

In  ibe  extreme  collapse  following  hemorrhage  transfusion  is  also  "  a  fair  and  rational 
expetiient," 

In  leiM  severe  examplcti  the  surgeon^s  object  should  be  to  keep  the  patient  alive,  but  he 
ought  not  to  try  to  do  more;  as  to  force  nature  is  always  ityurious,  jind  somt'times  fatal. 
Tbc  fniling  powers  of  a  leebh'  subject  may  be  excited  to  act  only  to  give  way  again,  they 
Bajr  not  a  »econd  time  res|Kmd  lo  ilie  tbrmer  stimulant. 

A  loo  rapid  reaction  may  so  stimulate  tlie  heart  as  to  set  up  a  faUtt  hemorrhage,  when, 
bjrtbe  colla|»e,  the  wounded  artery  might  have  become  sealed  by  nature's  own  blood-clot. 
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In  all  cases  of  shock  and  collapse,  therefore,  compliciited  with  If>c«l  injury,  gT*»al  judg- 
ment is  rnlled  for.     To  do  eijoiii?!*  to  maintain  liff  is  essi^dtJal,  hut  to  do  more  is  injtirioug. 

The  hnrizoiitiil  position  iindiH"  all  eirciimstuncps  should  he  ohflorved,  and  fxtt^rnal  warmth 
secured  hy  means  oJ  blunkfifs,  and  hot  flannels  a[>plied  to  the  [>it  oi'  the  stomach.  Sir  J. 
Sitnpson'ft  plan  otapplyingf  ht-at  to  ihi*  hody  is  very  henetirial,  hy  tilling  six  or  eight  soda- 
watf  r  bottles  with  hoilin^^  water  :uid  ti»^htly  corkin;;  them,  and  then  dmwing  over  each  a 
woollen  »tocking  wrunj^j  rntt  of  hot  water.  The  bottle?»  so  covered,  were  then  packed 
around  the  patient  in  bed.  Stimiilnnts  in  CiirefLjlly  adjusted  quantities  may  be  given,  and 
brandy  is  the  best.  Thin  should  he  given  in  small  quantities,  and  if  the  heart's  action 
fail  to  resf»ond  to  its  administration  after  two  ounces  or  so  have  been  swallowed,  more  is 
of  little  service,  the  stomach  nsually  rejecting  it.  When  the  stomach  rejects  brandy,  or 
tlie  patient  cannot  swallow,  an  enema  of  brandy  in  warm  starcli.  milk,  or  g^ruel,  sometimes 
acts  very  rapidly.  As  soon  as  the  heart's  action  is  established,  liquid  food,  such  as  warm 
milk,  may  be  given,  though  only  in  snmll  cpiantities,  and  the  c^^se  should  lj<^  carefully 
watched;  food  and  stimulants  should  E>e  given  with  discretion  ami  as  the  symptoina  indi- 
cate, the  greater  the  loss  of  bh>od  the  greater  being  the  necessity  for  food. 

[Great  cure  should  be  taken  to  avoid  over-dosing  tlie  patient  with  alcohol,  especially 
in  hospital  pnictice,  since  many  of  those  injured  have  been  given  some  form  of  stimulant 
III  the  time  of  accident,  and  others  have  recejvetl  the  injury  while  intoxicated.  Small 
and  repeated  doses  of  beef-tea,  combined  with  quinine  antl  coffee,  administered  by  mouth 
or  rectum,  and  but  little  alcohol,  is  usually  the  best  treatment.  Hypodermics  of  digi- 
talis I  have  found  of  service,  and  belladonna  has  been  recommended.  I>r.  Levis,  of 
Philadelphia,  has  recently  proposed  hot-water  enemas  as  an  adjuvant.  Carbonate  of 
ammonia  and  wliiskey  may  be  administered  hypodermically  when  the  condition  is  ex- 
treme, and  the  prolKibility  of  Imal  abscessea,  therefore,  a  matter  of  no  moment.  This 
treatment,  in  my  hatids,  has  seemed  to  save  the  life  of  a  man  suffering  intense  shock, 
trom  fatigue  and  ex|iosure  (o  cold,  after  a  gunshot  wound  of  elie  abdomen,] 

Kxcess  of  reaction  is  to  b*?  checked  by  soothing  remedies;  opium  in  any  of  its  forms, 
heiibjine,  and  chloral,  are  also  very  valuable,  a  f«MV  horn's'  calm  sleep  genendiy  acting  like 
a  cluiiin,  yt*t  whtnj  bniin  complication  appears  this  treatment  is  to  be  adopted  with  care. 
Anything  like  coma  contra-indic4ites  it. 

In  com(>ound  fractures  an<l  other  local  injuries  demanding  operation,  it  is  an  imjmrtant 
i|t»estion  t»»  decide,  as  t<»  the  wisdom  of  operating  on  a  patient  in  a  si«te  of  sliock.  Can 
the  operatioji  act  as  a  stimulant,  and  tenil  to  rouse  him  ?  or  may  it  act  as  a  second  shmrk, 
and  tend  the  other  way?  When  the  shock  is  severe,  and  the  [>atient  almost  pulseless,  it 
is  doubtless  t!ie  wiser  plan  (o  [iost[)ryne  iill  operative  interference  till  the  heart's  action  is 
re-established.  To  amputate  a  limb  under  extreme  collapse  is  to  destroy  what  chance  *of 
life  exists,  or  to  do  an  unnecessary  operation.  To  amputate  when  reiiction  has  set  in 
after  (he  lapse  of  a  few  hours,  when  external  warmth,  stimulants,  and  tonics  have  had 
their  influence,  is  likely  to  prove  successful. 

In  leAS  severe  examples  of  colhqise,  however,  the  same  jimclice  does  not  seem  to  be 
necessary,  especially  when  hetnorrliage  has  been  the  partial  cause,  and  is  still  continuing, 
beeause  when  collapse  is  present,  ihie  loss  of  very  little  extra  blood  liy  oozing  forbids  any 
hope  of  a  good  reaction  being  estaldisheil,  and  thus  no  benefit  can  be  acfjuii-ed  by  delay, 
but  only  harm.  The  administration  of  chloroform  [and  ether]  has,  mor»'over,  a  stimu- 
lating influence  upon  the  heart  and  nervous  system,  which  is  often  ve>y  valuable.  I  have 
iVequentiy  performed  primary  ampuiation  upon  subjects  in  a  slate  of  partial  collapse  after 
injury  uniler  these  circumstances,  and  have  never  regretted  it.  With  a  patient  in  a 
state  of  colhijise  no  amputation  shoidd,  however,  be  porlbrmed,  when,  by  delay,  no  harm 
can  accrue.  When  hemorrhage,  however  trivial,  is  going  on,  or  is  likely  fy  recur  at  any 
nnunentj  the  surgeon  should  interfere  and  remove  the  part  when  its  removal  is  essential. 

When  the  collapse  is  associated  with  semi-consciowsness,  chloroform  is  not  needed,  the 
operation  itself  acting  as  a  sufficient  stimulant;  but  when  tlie  mind  is  clear  as  to  what  is 
going  on,  its  use  shouhl  not  be  withehl,  because  although  it  is  true  its  sccoii<lary  eflects 
are  sometimes  depressing,  and  tnay  Ije  injurious,  in  a  general  way  it  has  a  beneficial  influ- 
ence, tending  to  prevent  a  second  shock,  both  mentally  and  physically. 

When  extreine  collapse  exists *•  How  far,*'  writes   Savory,  *'  the  patient 

should  be  allowed  to  rally,  and  when  he  has  r*^aclied  that  state  which  will  enable  him  to 
bear  the  opeiiition,  are,  of  course,  questions  which  cannot  be  answered  in  a  general  man- 
ner, but  whieh  must  he  decidid  by  the  snrgeim  in  each  case." 

\V' lu-re  the  surgeon  is  in  doubt  alwiut  acting,  he  had  better  decide  in  favor  of  d«day. 
Wheti  no  ihiubt  exists  as  to  the  wisdom  of  removing  an  injured  part,  and  by  delay  hurra 
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must  or  may  proUiibly  ensue,  he  should  act  at  once,  even  when  the  |mtient  hits  not  quite 
niUietl  from  the  slux'k  ul'  the  injury.  When,  8o  far  a*  ttie  local  injury  is  concerned,  the 
delay  of  a  few  days  or  lionrs  is  unimportant,  all  operative  interference  should  be  postponed. 

In  severe  compound  fnictures,  gunshot  or  otherwise,  hemorrhage  is  almost  sure  to  occur 
n^l  ftoon  aa  reaction  appears,  and  the  shock  of  the  removal  of  a  limb  is  not  so  mucli  to  be 
dreaded  as  the  loss  of  bl(»od.     *'  Wounds  of  the  large  arteries  of  the  legs  and  arms  from 

lis  and  shells  always  l)lee<l  more  or  less  at  the  timp  of  reception,  and  more  freely  as  the 
ck  to  the  nervou-s  system  passes  ort*  and  reaction  comes  on.  Evm  when  this  uervuUH 
'»l»ock  is  not  sulhcient  to  produce  immediate  dt^atli,  the  cluinees  of  ultimate  recovery  must 
fre<piently  turn  on  the  mere  question  of  loss  of  Idtxad."     (llarnmorid,  V.  S.) 

In  njilitary  practice,  primary  anqjutulion  iipoti  ttie  Held  is  now  generally  preferred  to 
ibeondarv,  and,  in  civil  practice,  a  like  rule  sliould  genendly  be  enforced. 

To  |ifrf«rm  any  capital  o[>erntion  on  a  |)iitient  in  a  condition  of  extreme  colhipse  or 
shock  is  bud  practice.  To  do  so,  however,  when  a  minor  degi-ee  exists,  and  the  i)uU»?  can 
hv  felt,  when,  by  delay,  other  dangers  are  to  be  expected  such  ti3  continned  or  rtMiewed 
hemorrhage,  is  sound  and  good  surgery.  To  nn  unconscious  or  only  slightly  conscious 
pMtirnt,  chloroform  is  not  necessary.  To  the  conscious  it  has  often  a  beneficial  actioHi 
and  tends  towards  the  encouragement  of  reaction. 


FEIGNED  AND  HYSTERICAL  OR  MIMICKED  DISEASE. 

I  have  placed  those  two  clflssos  of  cases  together  for  purposes  of  convenience,  and  in 
this  section  as  they  are  esseniially  diseases  of  the  nervous  system.  Both,  in  a  measure, 
and  with  dvfl'ervnt  degrees  of  accuracy,  simulate  real  or  organic  disease,  while  feigned 
dineaf^'  h  a  deception,  and  hysterical  a  reality.  In  tiie  former  the  will  of  the  patient  is 
fttrong  to  deceive,  it  is  bent  to  ^imulnte  the  symptoms  of  an  atfection  of  which  the  imli- 
\iduul  knows  something,  though  not  all,  and  from  this,  the  fidl  knowledge  of  the  surgeon 
or  physician  is  to  override  the  imperfect  knowledge  of  the  impostor  and  to  ex|Mtse  him. 
In  ihe  latter  the  will  of  the  jMitienl  is  weak;  functional  deningement  is  nlhjwed  to  iissunte 
the  garb  of  organic  disease;  subjective  symptoms  are  intensified,  nor,  however,  from 
motives  of  deception,  but  from  a  want  of  the  controlling  influence  of  health  more  particn- 
Iwrly  of  the  i>ervous  centres,  a  condition  of  hypenethe>iia  commonly  existing  from  f^onie 
imperfect  nutrition  of  the  nervous  centres.  In  exceptional  cases  anesthesia  is  present, 
more  particularly  in  the  larynx. 

Feigned  disease  is  a  voluntary  deception  from  beginning  to  end,  and  is  imreal.  Hys- 
terical difeea.ie  is  an  involuntary  exaggeration  of  some  functional  deningement,  **  an 
unwilling  imitation  of  organic  disease,"  and  real. 

Ffiytifd  affections  are  met  with  chieHy  in  the  intelleclually  weak,  or  those  n\'  crafty 
chantcter,  and,  in  a  general  [loint  ^.\^  view  are  attendefl  with  an  exaggeration  of  synqiloms 
far  beyond  those  met  with  in  reiU  or  organic  disease;  ytnin  is  said  to  be  tar  more  in  lease 
itian  is  usually  met  with,  and  paralysis  more  complete;  every  symptom  simulated  is 
cxtr**aie;  inconsistencies  are  present  which  are  not  reconcilable  M'ith  those  symptoms 
tMuaily  met  with  in  the  disease  simidated,  and  these  inconsistencies  and  exaggerations 
«ihonld  always  excite  suspicion  in  the  mind  of  the  practitioner,  Ciiusing  him  to  test  (piietly 
every  symptom  or  group  of  syinploms,  and  to  doubt  his  dingnosis  imttl  he  has  prr>ved  its 

nth.  To  the  subjective  symptoms,  or  those  conqilained  of  by  the  patient,  these  remarks 
very  apfdicable;  but  to  the  vhjectivt,  or  tlmse  palpahle  to  the  observer,  they  are  so  to 
a  drgrof*.  The  subjective  syrn|»t/ims  ai"*'  always  cxaggenited,  the  objective  inconsistent ; 
thr  former  being  too  bad  for  truth,  the  latter  inconsistent  with  ex[ri^rience.  For  example, 
the  rigor  of  an  .ague  may  be  simulated,  wliile  the  hot  and  the  swi^ating  stage  is  impossible. 
Epileptic  convidsions,  catalepsy,  or  madness,  may  undoubtedly  be  imitated;  but  in  all 
tbeAo,  there  will  b^s  when  present,  some  «^X!lggeration  or  ineonsisteney  not  found  in  the 
tful  disea.se.  Paralysis  can  also  be  readily  simulated,  but  it  will,  pi-oimbly,  be  too  com- 
plete ;  it  will,  on  tettting,  more  pariicularly  when  done  unexpectedly,  be  associated  with  a 
gTfJitor  degree  of  sensibility  in  the  skin  than  is  usually  present.  When  of  long  standing 
it  will  aol  Iw?  attended  with  the  usual  waiting.  Vomiting,  coughing,  or  spitting  of  bhwd 
can  \»*  urtificijdly  produced,  though  under  these  circumstances  the  severity  of  the  symp- 
tom will,  probably,  contrast  strangely  with  the  mildness  of  any  others  with  which  it  may 
]  tkt tended. 

pin  fact,  in  feigned  diseases,  on  a  careful  investigation  into  the  history  of  the  case,  the 
•ooeeMloo  of  symptoms,  their  progress,  intensity,  and  duration,  some  eleaient  will  be 
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brought  out  whfeli  is  irrocoricilnliltj  wtlli  truth,  some  suspicion  that  ih*ception  is  al  work 
will  be  excited*  which,  it"  worked  out,  niLii^t  unmask  tlie  imposture  and  prevent  error. 

Tlte  subjects  olht/sterical  disease  or  of  nervous  mimicry  are  nmslly  what  is  called  ner- 
vous and  emotional.  They  have  conimonly  "  a  very  unusual  mental  character:  in  the 
mftjority,  tliere  is  something,  notably,  good  or  bad^  higher  or  lower,  than  the  averag«!i — 
somelhitig  outstanding  or  sunken." — Paget.  In  this  atiection  ''^  every  part  of  the  body 
nuiy  become,  under  jirovocatioa,  the  seat  of  an  ap|)arent  disease  that  in  reality  does  not 
exist;  it  may,  and  often  dots,  ii»sume  all  the  attributes^  of  reality  with  an  exactness  of 
imitation  which  nothing  yhort  of  careful  and  accumle  diagnosis  can  distinguish  from  (he 
real  disease.'* — Ske¥.  In  joint  and  .spiujil  disease,  the  truth  of  tins  is  most  frt'tpiently 
seen,  Brodic  having  stated  •'  that  fimnng  the  higher  classes  of  flociety  at  leiwt  four- Ht'i lis  of 
the  female  patients  who  are  commonly  supposed  to  labor  under  disexises  of  the  joints  labor 
under  hysteria." 

I  low,  then,  it  may  well  be  askeil,  is  the  hysterical  affection  to  be  made  out  from  the 
real?  llow  is  the  surgeon  to  avoid  fulling  into  the  error  of  treating  some  fanctional 
derangement  as  organic  diseju^e? 

In  a  general  sense,  it  miiy  with  truth  be  laid  down,  that  in  hysterical  atlection  of  a 
part,  lo<"al  pain  and  sensitiveness  on  manipulation,  are  always  great,  and  bear  no  relation 
to  the  amount  of  changes  visible  or  to  be  detected  in  the  part.  The  slightest  touch  excites 
pain,  wliich  probably  a  bold  one  fails  to  do;  the  pain  too  rartdy,  if  ever,  follows  the  ana- 
toraieal  course  of  any  nerve  or  nerves,  and  the  onset  of  the  symptoms  is  geiienilly  more 
sudden  and  severe  than  that  usually  ushering  in  organic  atlections.  Febrile  disturbance 
or  inci'ease  of  temperatyre,  moreover,  rarely  complicates  the  c^use  however  severe  the  local 
symptoms  may  be^  and  the  nervous  *' disturbunce  very  nirely  takes  the  form  in  which 
morbid  nervous  influeuce  produces,  not  mimic,  hut  real  organic  changes." — Pagkt.  In 
fact,  all  the  subjective  sym|>toms  are  much  more  severe  than  the  objective,  the  latter 
being  either  very  slightly  miirked  or  non-existitig.  For  example,  a  girl  is  sudderdy  seized 
with  severe  and  lasting  [lain  in  the  liip,  knee,  or  other  joint,  aggravaleil  by  movenienl  or 
the  slightest  touch,  and  yet  nu  visibk?  alteration  in  its  oiiuline  or  structure  cjui  be  detected, 
even  after  the  lapse  of  many  aionths,  Another  is  as  suddenly  afi'ected  with  spinal  affec- 
tion, us  indicated  by  local  pain  in  the  hack,  inability  to  stand,  itc.  &c.,  without  any  locul 
evidence  of  organic  disease.  A  third  suddenly  tiiuls  herself  unable  to  Ilex  or  extend  a 
limb,  and  the  slightest  force  excitejs  severe  muscular  spasm  and  pain.  A  fourth  is 
attacked,  without  a  cause,  with  some  muscular  spasm,  jrKJssihIy  involving  a  finger  or  tlngers 
— a  spasm  that  resists  all  attempts  at  extension.  A  fifth  suddenly  loses  sensation  or  the 
power  of  motion  in  some  part  of  a  limb,  quite  irrespective  of  nerve,  sufrply.  In  these 
cases,  again,  however  severe  the  pain  may  be  during  the  day.  it  is  rarely  felt  at  night. 
Such  patients,  as  a  rule,  sleep  well  and  cjuietly.  During  sleep,  also,  it  often  happens  tiiat 
joints  whicii  are  immovalde  by  day  are  tmnnl  to  be  more  flexed  or  extended.  Patients 
with  supposed  diseased  spine  are  1'ound  on  their  sides  coiled  u[>  in  a  natural  attitude.  As 
an  aid  to  diagnosis,  the  value  of  some  a«:esthetie  C4irinot  be  too  highly  pmised,  as  with  a 
patient  under  its  iniluence,  rigid  parts  ra[>idly  yield,  rigidity  of  muscle  returning  only 
with  consciousness,  and  those  pans  siip[w>SLd  to  be  paralyzed  often  move,  suspected  joint 
disease  disapjiearing  by  a  close  examination  where  previously  doubt  existed. 

Uvt?terical  disease  is  luon*  commonly  met  with  in  female  than  in  male  subjects,  in  singh.^ 
than  in  married,  in  those  whose  nervous  systems  have  been  unstrung  from  some  mental 
or  physical  trial,  or  where  the  emotional  centres  are  inadequately  balanced  by  the  higher 
cimtrolliug  ganglJit.  It  is  characterized  by  the  suildenness  of  its  attack  and  the  severity 
of  ull  its  Buhjeclive  symptoms,  neither  the  clinical  history  of  the  case  nor  the  objective 
sym[)toms  present  being  consistent  with  those  usually  met  with  in  organic  disease ;  the 
exaggeration  of  certiiin  symptoms  and  the  absence  of  others,  coujded  with  the  anomalies 
ol'  its  nature,  mark  the  hysterical  atlection  over  the  organiu,  and  are  sufficient  to  excite  a 
doubt  as  to  the  true  nature  of  the  atlection. 

For  valuable  ittiormation  on  this  subjects,  the  rejuler  msiy  be  referred  to  the  lectures  af 
Brodie,  Skey»  and  Paget,  Itussell  Kcynold^'o  Essay  on  hy^le^a,  and  Anslie's  lectures  in 
*  Lancet.' 
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Sl'tNA  iJiriDA. 

A  BTINA  BIFIDA  19  essentially  a  hernia  of  the  membranes  of  the  corJ  through  nn  open- 
ing in  the  spine,  due  to  a  congenital  deficiency,  from  arre.'^t  of  development,  in  some  jior- 
lion  of  the  hones  forming  the  spinal  column.  [The  position  of  the  ossitie  centres  of  (he 
neural  arch,  on  each  side  of  the  middle  line,  explains  tliis  ocoasional  gap  in  the  spinal 
column.]  It  is  analogous  to  the  meuitigoeeles  of  the  cranium  which  lisive  heen  already 
descrilwrd.  It  always  contains  subaraelmoid  Huid,  and  often  die  R]niml  cord  itself,  <ir  large 
nerve  trunks.  Mr.  Hewett  believes  that  when  the  fluid  has  collected  in  the  .subarachnoid 
^(tatie,  or  between  the  cord  and  the  membrane.**,  the  cord  ii*  pres-<ed ;  and  tliat,  when  fluid 
aUmci  is  present,  the  collection  is  situated  in  the  cjivity  of  the  arachnoid.  Mr,  Hutchinson 
hits  recorded  (*  Path.  Tran.s.,'  vol.  viii)  a  case  in  which  the  serous  s^iu*  in  the  cauda  equina 
had  a  direct  tubular  communication  with  the  cerebml  ventricles  ;  and  in  the  specimen 
here  figured  (Fig.  HO),  taken  from  a  dis«,ection  kindly  made  for  me  by  Dr.  Pye  Smith, 
there  was  a  tunnel-shu|K*d  opening,  lending  from  the  tumoi'  into  flje  persistent  cenlnil 
canal  of  the  cord,  the  nerves  being  sjiread  out  under, the  internal  lining  of  tlie  siic,  jmd 
tbuH  foraging  one  of  the  layers  of  its  wall. 

The  ftpinal  hernia  is  sometimes  covered  by  the  whole  thickness  of  integutneut ;  at 
others,  the  integument,  though  present,  is  very  thin  ;  while  occasionally  the  walls  are 
ivprf^enled  only  by  a  tninsparent  membrane. 
Tins  Iu5t  condition  was  prem?nt  in  ten  out  of 
twenty-seven  consecutive  cai«cs  that  have  fallen 
under  my  care.  The  tumor  may  have  a  broad 
r%|«e  and  free  communication  with  the  spinal 
il.or  a  naiTow  and  more  or  less  peduiicuhitt-d 
'  mw.  Under  the  former  circumstances,  the  pro- 
lAbilitie^  of  the  cord  l>eing  directly  involved  are 
greater  than  under  the  latter.  The  tumoi"  is 
HJ^ays  more  or  less  globulur,  tense,  ami  elastic. 
When  the  child  is  ash-ep  or  quiet,  the  swelling 
in«y  be  soft ;  but,  when  the  child  cries,  the 
tumor  will  nipidly  till  out.  The  edges  of  the 
tony  orJtice  are  occasiomiUy  to  be  felt. 

The  integument  is»  in  some  instances,  nlcer- 
uted  even  at  birth  ;  while  in  otliers  there  will 
be  a  ^mnll  o{»ening  in  the  walls,  through  which 
the  M'rou*  spinal  fluid  exudes.  A  nanus  is  by 
no  iDrtuis  rarely  found  situated  over  the  tumor. 

T\\o  tumor  is  often  ji.^sociated  with  hy<iro- 
cephuJus,  and  in  exceptional  instances  is  double 
^Fig.  h7).  Such  complications  as  club-foot  or 
pHrulyHis  of  the  lower  limbs  frequently  coexist 
wtLh  it,  and  under  such  circumstances  it  is 
tolerably  certain  that  the  cord  is  included  in  the 
hernia;  possibly  the  nature  of  the  deformity 
have  been  determined  by  the  speeiid  nerves 

jch  arn   involved.      Paralytic  symptoms   are 
tiX>inmon  in  the  broad- baied  hernia  than  in 

»w.     incontinence  of  urine  or  of  feces  may  coexist  with   the  paralysis,  or  he 
it  of  it. 
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I>outile   uplna  biflda,  from 
Ellt»  F— ,  Kt.  3  inoDtht. 


Thi' lurahft-PMcnil  portion  of  tlie  cohimn  i.s  more  freqwritly  aflTeoted  tlinn  any  otlier  ; 
but  the  cervical  uml  dorsal  [fortioiKS  uri*  ulso  luiblc  to  th«  detV'Ct.  Thus,  in  Iwenty-scvcn 
examples  wliicli  Ciimc  consf.'cutivcly  iiiitler  my  cure,  tiiirteen 
occurred  in  tlif  lumbar  n-gionj  tour  in  tltc  liimlto-sacral,  and  nim* 
ill  dit'  sacral.  One  was  double,  n  small  tunior  beinjjj  in  the  lumbar 
and  a  lar^e  one  in  the  sacral  region  (Fig.  87).  Twelve  of  these 
cases  wrre  uncomplicated  with  any  paralysis  or  deformity.  In 
eleven  there  was  incontinence  of  urine  and  feces,  associated  in  four 
with  paralysi*  of  Ibe  lower  extremities.  Four  were  comjdicnted 
with  hydnxvpbalus,  two  witli  na?vus,  and  one  with  talipes.  I  have 
seen  but  Iwo  examples  in  which  the  tumor  wa,s  in  the  cervical 
reg:ion.  When  the  tumor  is  complicated  with  hydrocephalu;*, 
Huciuatioii  may  often  be  felt  between  the  two  parts,  pressure  on 
the  head  causing  a  fulness  of  the  jspinal  hernia,  and  vice  verm.  In 
exceptional  cases,  the  spinal  hernia  may  prolriuie  on  the  anterior 
part  of  the  .sipinie. 

Diagnosis. — In  a  general  way  there  is  no  dilliculty  in  diagnos- 
ing a  sjiiiia  bitida.  In  any  infant  n  congenital  tumor  over  the  -*pine 
lA  probably  a  spina  bitida ;  if  globular  and  ten^e,  or  capable  of 
becoming  tense  when  the  child  cries,  the  probabilities  are  almost 
converted  into  a  certainty,  intusmuch  as  the  only  c^ses  for  which  this  affection  is  liable  to 
be  mistaken  are  congenital  tumors  nnconnected  with  the  spino  [spinal  cord] — cystic, 
fibrous,  fatty»  or»f<jctul  tumors.  [These  may  lie  in  lite  spinal  canal  and  protrude  tfirough 
an  aperture  in  the  laniin»,  thus  having  some  similarity  to  the  condition  under  consideni- 
tion.]  These  may  be  hard  and  lense,  but  they  are  rarely,  if  ever,  made  so  much  mure 
tcns«^  from  the  child  crying  as  is  the  S[)inal  hernia. 

Prognosis. — The  majority  of  these  caj»es  prove  faUil.  Many  of  tlie  subjects  are  ill- 
developed,  and  die  within  a  few  days  of  birth  ;  death  from  convulsions  is  very  usufd 
when  the  S{ic  bursts  and  its  Huid  contents  escape,  more  particularly  w}»en  tlie  e.sca|^  is 
ra|nil.  The  ru[>ture  of  the  sac  is  not,  however,  necessarily  folhiweti  by  this  r^vsuli.  I 
liave  watched  a  child  with  lliis  atfectio»  for  four  years,  in  wliich  at  birth  the  tmnor  waa 
transparent  and  goc»n  burst,  and,  although  it  discharged  at  intervals  for  three  veal's,  it  bus 
now  gradually  contracted  up  into  a  solid  moss.  This  case  is  an  example  of  a  natural  cure, 
which  rakes  place  by  the  gradual  approximation  of  the  bony  walls  and  closure  of  the  orifice 
of  the  hernial  sac.  The  nn>re  pedunculated  the  tumor,  the  better  the  prognosis^  so  long  as 
no  complication  exists  tliat  threatens  life. 

ThI':atment — ^Palliative  treatment  is  all  that  can  be  adopted  in  the  majority,  although 
in  exceptional  instances  operative  interference  promises  to  be  of  service.     The  tumor  nnist 

always  be  guarded  fiom  injury  by  some  solt  protective 
material,  such  a.s  cotton-wool  or  spongio-piline.  Slight 
pressure  sutlicient  to  prevent  rapid  increase  of  the  tumor 
is  also  lienelicial,  and  the  best  method  of  applying  it  is 
by  a  casing  of  gutta.fH*rcha  or  felt,  moulded  to  the  imrl. 
The  apjilication  of  collodion  is  sometimes  useful. 

Successful  cases  are  recorded  in  which  tapping  of  the 
hernia  has  been  performed.  The  jtractice,  however,  is 
dangerous,  as  the  ilrawiiig  r)ff  of  tlie  tluid  lias  been  fol- 
lowed by  convwlsions  and  even  deutlh  Nevertheless  it 
is  the  least,  formidable  form  of  practice  tliat  can  he  un- 
dertaken, and  should  always  be  emphiyed  before  more 
act i  VI'  treatment  is  resorted  to,  if  only  a&  a  preliminary 
njeasure.  The  puncture  should  always  \h^  nia<le  at  the 
side  of  the  tumor,  for  the  cord  when  present  is  ]>rolMihly 
^^  placed   in    the   median    line.     The  whole  of  the  Huid 

j/W^'^  "'j|[^  .  should  tipver  be  drawn  olf. 

fA^^«^---'^s*^'^^^^Z^*~  --'-■''^ii^  Fig.  ^S-  represents   a   case  cured  by   puncture.     It 

t^^C  ^"'  '^    ^'        occurred   in   the  jierson  of  a  man,  iBt.  26,  who  came 

Cared -pin.  Mnd»,  ukea  from  itittn  «t.  28.     ""'J^'r   ^Y  ^^^  »*  i^uy'^  Hospital  in   1874,  for  some 

ulceration  of  his  left  !oot,  which,  with  the  left  lower 
extremity,  was  wasted  from  infantile  parnlysis.  He  had  ulso  a  lateral  curvature  of  the 
spine  towards  the  right  side,  and  a  cured  spina  bifida  in  the  lumbar  r**gion.  I  discovered 
from  the  patient  that  he  had  been  treated  for  the  spina  biHdn  by  Mr.  W.  E,  Imtige,  of 


Fig.  88. 
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Burr  St,  Edmund's,  who,  in  answer  to  a  note,  kindly  sent  nve  the  tbllowinf;  acconnl  of 
I  111*  caw  : — 

**  The  child  was  brought  to  me  when  ah^tit  two  yeArs  oh],  because  the  tumor  was  in- 
crensing  in  sizt*  and  convulsions  were  produced  whenever  auj  pressure  was  applied  to  the 
tumor,  even  from  the  weigrht  of  the  body  when  placed  in  the  supine  position.  The  tumor 
was  large  and  semi-tninsparent,  I  punctured  it  ohliiptely  with  a  durning  needle  at  inter- 
xh\»  of  two  or  three  finys,  fonr  or  six  times,  und  applied  i\  compress  of  lint  by  nieatiH  of 
strapping  over  the  tumor.  After  this  the  fluid  wii*  not  agjiin  secreted,  the  convulsions 
cea^d,  and  the  CJise  got  well."  At  the  present  time,  n  hard  puckered  tumor  alone  exists 
to  indicate  the  aHection.     A  model  of  the  case  may  now  he  found  in  GuyV  Museum. 

Mr  Holmes  speak*;  somewhat  favurably  of  the  pruelice  by  iup'ction,  and  believes  it  to 
be  often  harmless.  When  pi-rfotmed,  the  fluid  should  only  be  partially  withdrawn,  and 
four  or  five  drops  of  the  tincture  of  iodine  diluted  with  a  drachm  of  water  injected.  The 
strength  of  the  injection  may  be  inereiised  on  each  occa:^iou,  the  object  being  to  excite  a 
slow  process  of  inflammation  in  the  cyst.  In  no  case  where  the  bu.se  or  neck  of  tite  tumor 
is  Urge,  nor  in  others  in  which  it  is  evident  the  cord  i*  implicated,  or  large  nerve  trunks 
are  involved,  should  this  or  any  other  operation  be  performed.  In  jieduncu!ated  tumors 
It  may  be  attempted. 

Dr.  lioi*!*  "Wntt,  of  Ayr,  N.  B.,  hns  recorded  (' llrit.  Med.  Journ.,'  April  1H71\,  Jan. 
1874)  two  !«ucce.s.sfu!  crises  in  which  he  injected  at  itiltTvals  of  seven  or  ten  days  half  a 
drachm  of  Dr.  Morton**  sokitinn,  made  by  ditJNolving  ten  grains  of  iodine  and  thirty  p;rains 
of  iodide  of  fiotasisium  in  an  ounce  of  glycerine.  The  injection  Mas  thrown  into  the  sac 
after  the  withdrawal  of  the  spiiud  Ihiid,  Dr.  Morton  hud  had  some  good  resulLs  l)y  the 
taiDc  treatment. 

With  respect  to  the  excision  of  the  tumor,  a  successful  case  has  been  recorded  in  the 
*Patb.  Soc.  Tnins.,'  vol.  xiv,  in  wliicli  Dr.  Wilson,  of  Clay  Cross,  removed  the  tumor 
five  days  after  the  closure  of  its  ne(*k  by  means  of  a  clamp  ;  and,  when  excision  is  enter- 
tained, thi*  plan  is  probably  the  souiulest.  It  .shoultl,  however,  otdy  be  tluniglil  of  when 
the  neck  of  the  tumor  is  narrow,  and  there  is  no  paralysis  oi'  the  lower  limbs  or  inconti- 
nrnc*!  of  feces  or  urine.  In  all  broad  based  tumors  udaociated  with  jiaraiy.si*,  operative 
nieiu»ure8  are  out  of  the  question. 

Exceptionnl  cases  are  on  record  of  recovery,  after  exorj  form  of  practice,  but,  on  the 
bole,  the  results  of  treatment  are  not  very  encouraging. 


Sacral  and  Coccygeal  Tlmous, 

rCongenital  tumors  are  by  no  means  unfrequent  in  the  neighborhood  of  the  coccyx  or 
crum.  They  are  sometimes  com[M)sed  of  cysts,  occasionally  of"  fat  or  li!n-e  tissue  and 
also  fu;tal  remains.  Tliey  are  generally  central.  Many  of  these  have,  doubtless,  been 
described  ad  false  spina  bifida,  and,  in  rare  examples,  there  is  reason  to  believe  ihey  arc 
cured  enses  of  spina  bifida,  the  sac  of  the  hernia  having  been  occluded  at  its  neck  by  the 
nntural  contraction  of  the  surrounding  parts.  I  have  seen  one  such  case  in  an  adult  where 
the  tumor  was  successfully  excised.  ^Ir.  Pollock  has  recorded  in  the  eighth  volume  of 
the  *  Path.  Trans.*  an  example  of  a  congenital  fatty  tumor  which  he  successfully  removed 
from  the  central  lumbar  region  of  a  child  tct.  7  ;  and,  Mr,  Athol  .lohnson,  in  tlie  same 
volume,  a  rare  case  of  fatty  tumor  clearly  developed  in  the  spinal  canal  itself.  I  have  had 
occlusion  lo  remove  a  large  congenital  sebaceous  cyst  placed  hetween  the  anus  and  coccyx 
from  a  child  aM.  10;  and  from  another  child,  a  tumor  containing  fuital  remains,  situated 
between  the  wicrum  and  the  bowel.  I  may  further  refer  lo  a  third  interesting  ca'^e  oi' 
cystic  tumor  of  the  sjicrum,  possibly  spina  bifida,  in  which  the  cyst  burst,  and  complete 
recovery  followed.     The  following  are  the  brief  notes  of  the  two  latter  cases. 

Marie  B — ,  net.  seven  weeks,  was  brought  lo  me  in  l>^n8  with  u  congenilal  tumor  the 
of  a  large  orange  projecting  from  h(?tween  the  bowel  and  coccyx,  and  appan'utly 
[4U0itig  up  in  front  of  the  bone  (Fig.  *iO).  It  ha<l  been  growing  ra[udly  since  birth,  and 
was  pressing  ll\^un  the  bowel,  though  the  child  in  all  other  respects  was  healthy,  I  excised 
the  growth,  and  found  that  microscopically  it  wjus  made  up  of  fat,  fibro-celhilar  tissue, 
macoii9  membrnne,  cartilage,  and  bone  elements.  Recovery  ensued,  and  the  child  has 
kept  well. 

A  male  child,  two  days  old,  was  lirowght  to  me  on  duly  .10,  18(>8,  witli  a  large  cystic 
tiiioor  covering  in  the  lower  half  of  the  sacrum  and  occu[«ying  the  perineom  (Fig.  '><►). 
It  wa*  the  iiis'.e  of  a  cocoatiut,  and  transparent  as  a  spina  bitiila,  yet  in  all  other  respects 
the  child  vtan  well  formed.     The  next  day  it  burst  und  many  ounces  of  blood-stained  fluid 
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escaped.  The  sac  collnpsed,  but  no  evil  result  followvil  \hh  hui^Cmg  of  the  cyst.  I 
NvjUclird  lliL?  cliild  for  many  moiitlif^,  and,  nn  Novi-iiiher  rjO,  iH71,tht!  Inmor  liiid  oon- 
trat'li'd  up  to  an  irregular  indurated  muss  of  intugumttit.     The  child  was  very  hialihy. 

Pio.  89.  Fin.  <)(>. 


/'i 


Coot;on1tAl  coeejrgetl  tumurH. 

Trkatmext.. — The  only  right  treatment  is  tl»e  excision  of  the  growth,  which  should 
he  the  f!;en<^ral  practice  unless  syniptoms  exist  to  coiitrn-indienle  any  surj^fical  interference, 
such  as  extensive  or  danfrernuH  connections  of  the  tumor.  Care  i^hould  always  be  taken 
to  ascertain  that  no  communication  exist*  between  the  tumor  and  spinal  c«naL 

Ueweit,  'Med.  Gaz.,*  vol.  xxxiv. — BtJtrend,  *  Jonrn.  f.  Kindprkrankheiten,'  Tol.  xxxi. — N/UttoHf 
'Path.  Cliir.,'  vol,  ii. — IIiAmfjt,  'Surgical  Treatment  of  Ckildrun's  DisL-a^^es,'  18f!l*. 


INJURIES  OF  THE  SPINE,  CONCUSSION,  Ac. 

Tlie  spine  is  a  flexible  tubular  column  ctHnpose<l  of  ring  honeg,  alternuting  with  a  dense 
elastic  intervertebral  substance.  Thcne  hones  articulate  by  mean.s  of  joints,  and  are  bounil 
together  by  strong  yet  elastic  ligaments.  From  the  npjier  orifice  of  the  tube  the  spinjij 
cord  with  it.-*  membrane  is  suspended  in  a  chamber  filled  with  cerebro-s[jinal  fluid,  and 
eurroniule<l  by  large  venous  plexuses.  The  cord  and  its  membranes  are  held  in  position 
by  the  nerve-trunks  that  pas.s  with  the  processes  of  dura  mater  tliat  accompany  ihem 
outwards  between  the  bones, 

A  local  injury  to  l!ie  spine,  such  as  a  r.>rcib!e  bend  forwards,  may  sprain  or  lacerate 
the  liganieuts  that  hold  the  bones  in  ]H»sltion.  A  still  more  I'oreible  bend  may  crush  the 
bodies  of  the  vertebne  that  form  the  anterior  portion  of  encli  ring.  It"  the  ibrce  be  still  con- 
tinued upon  the  broken  bones,  disjilacement  may  take  place,  when  tlie  delicate  cord  itself 
will  eitlier  be  slightly  pinchetl  het\^een  the  dis|>laced  bones  and  contused,  or  complet<dy 
crushed  or  divided.  In  the  cervical  and  lumbar  regions,  the  biines  may  be  dislocated,  the 
amount  of  injury  to  the  cord  drpeiiding  entirely  upon  tlie  amount  of  dis|»Iacement  that  bus 
taken  place.  AVhen  sucli  displacement  is  very  slight,  the  cord  may  be  uninjured.  Sprains 
of  the  hack  may  also,  at  a  later  [jeriad,  be  followed  by  disease  both  ot^  the  joint*  and  bon«s 
of  the  spine. 

A  diffused  injury  to  the  spine,  such  as  that  caused  by  a  fall  from  a  height  ujion 
Ihe  buck,  ur  by  a  heavy  falling  body,  or  a  severe  shaking  as  from  a  railway  accident,  may 
product  some  fracture  or  dislocation  of  the  bones  of  tJie  spine,  but  it  must  to  a  certainty 
cause  a  severe  shaking  or  concussion  of  the  spinal  cord  itself,  as  mauifcsted  by  a  more  or 
less  complete  suspension  of  all  the  functions  of  the  cord,  either  for  a  short  period  or  for 
life.  This  concussion  of  the  spine  may  be  accompanied  by  hemorrhage  into  or  U[>on  the 
cord,  giving  rise  to  compression,  or  may  be  followed  by  jicute  or  chronic  intra-spinal 
inflammation,  terminating  in  paralysis  and  death. 

In  hot  ft  heal  and  dijfitned  injunas  of  the  spine  the  gravity  of  the  case  depends  chiejijf 
upan  the  amount  of  injury  the  cord  has  sustained;  a  severe  local  injury  to  the  osseous 
part  of  the  spine  can  be  completely  repaired  without  danger  to  life,  whilst  any  injury  to 
the  coril  and  its  membranes  is  fraught  viith  datiger,  either  directly  by  suddenly  arresting 
the  fnnetions  of  the  parts  to  which  the  injured  nerves  are  distributed,  or,  indirectly  by 
setting  up  chronic  inflammalory  changes  in  the  cord. 

AVlien  the  functions  of  the  cord  have  been  directly  suspended  by  any  local  or  dlffiised 
injury  to  the  spine,  the  patient  is  aaid  to  have  suffered  from  concussion  of  the  spine. 
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Should  the  symfytoms  be  complete  and  {>ersistent,  there  is  good  retu^on  to  believe  that  the 
•  rpoT*}  ha*  Ixfen  crushed  by  some  diaplarement  of  a  fractured  or  disloortted  bone.  Should 
icmie  inlervnl  of  lime  have  taken  phice  between  the  receipt  of  the  HCCiiJent  and  the 
|iianv!yiii?,  there  is  a  fair  suspicion  iJiat  tin*  [>arjilysi8  is  the  result  of  some  hemorrhu^Lje  into 
or  around  the  cord.  Should  the  paralytic  symptoms  have  followed  tlie  accident  after  a 
fV»w  days,  and  be  attended  witli  constitutional  di.sturbnnce  or  spasm  of  (he  muscles  of  the 
litnbs,  the  cau»e  of  the  paralysis  was  probably  some  inHannnntion  of  the  cord  and  ils  mem- 
hmnes  ;  and,  should  the  paralysis  have  been  of  a  slow  and  progrpBHive  nature,  the  probn- 
bilittffi  are  that  it  is  the  consivjuence  of  some  chronic  softening  of  the  coi-d  ;  because  all 
these  different  results  have  followed  local  am!  ditfiiaed  injuries  to  the  spine,  moreover  it  is 
the  knowledge  (hat  they  may  take  place  which  render*  any  spinal  injury  a  matter  of  imj)or- 
tance,  both  as  rpg:ir»ls  tlie  immediate  eftects  of  the  injury  und  its  sccotulary  consequences. 

In  rare  instances,  symptoms  simihir  to  letantis  follow  spinal  injury.  I  have  seen  such 
in  two  cases.  One  was  that  of  a  man,  a*t.  8.j,  who  fnll  from  a  height  on  his  head,  bend- 
ing tlie  neck  forward.  He  was  paralyzed  for  a  few  hours  from  the  neck  downwards,  an<l, 
on  the  appearance  of  react ior»,  had  marked  tetanic  symjitams  with  the  conti-acted  brow  and 
risuji  sardonieus.  Spasms  could  l>e  excited  <m  Ihe  slightest  touch  b»'ing  afiplied  to  his 
neek.     In  twelve  hours,  however,  all  these  symptoms  disappeared,  and  recover}-  ensued. 

In  the  second  ciise,  a  man  received  a  cnish  in  ibe  loins^  between  two  carts.  Lock-jaw 
followed,  with  general  spasms  of  all  the  muscles  of  the  body.  In  live  hours  the  s|m^ms 
sub*»ided.  but  they  were  followed  for  five  days  by  liypera?slhcsia  of  the  integument,  and, 
on  the  sixth  day,  by  weakness  of  one  leg.     In  a  montli  he  was  convalescent. 

In  former  chapters  it  was  sliown  that  the  funclions  of  the  brain  may  for  a  time  be  inter- 
with  or  suspended  by  a  simple  shake  or  concussion  of  its  substance ;  that  a  severe 

Dcussion  may  give  rise  to  contusion  of  tlie  brain,  either  at  the  seat  of  injury  or  on  the 
opposite  side  by  contre-coup  ;  that  extravasation  of  blood  either  upon  the  surface  of  the 
bmin  or  within  its  structure  may  follow  such  an  injury  ;  that  fractures  of  the  skull  are  of 
itsi|iortanee  in  proportion  to  the  severity  of  the  inlra-cranial  eomplieations  ;  anil  that  intra- 
cephatic  inflammation  is  loo  frequently  tlie  result  of  any  head  injury.  In  injuries  to  the 
9ptnal  column  and  its  contents  simihir  results  have  to  be  reeonleil.  A  simple  concussion 
of*  the  spine  may  produce  a  partial  or  complete  suspension  of  the  functious  of  the  cord ; 
yel  by  rest  and  qniet  these  symptoms  may  disappear,  and  a  perfect  recovery  follow.  A 
fttore  severe  concussion  may  give  rise  to  some  injury  of  the  nervous  structure  ;  to  some 
tfxtmvnjsation  of  blood  upon  or  into  the  cord  itself.  Such  a  complication  will  necessarily 
b<*  associated  with  more  marked  symptoms,  more  complete  and  persistent  paralysis  and 
ttjwsthesia  of  that  portion  of  the  body  supplied  with   nerves  from  the  injured  centre  ;   the 

i»plcteness  and  jkersistency  of  the  [lanilysis  and  ansesfhesia  depending  upon  the  severity 

the  mischief,  and  on  the  sesit  of  injury.  When  the  paralysis  is  severe  but  incomplete^ 
ilierip  will  be  retention  of  urine,  this  symptom  arisint;^  from  the  loss  of  voluntary  power 
over  the  muscles  that  regulate  micturition.  Bat,  when  the  paralysis  and  amesthesia  are 
coMpUtf^  there  will  be  absolute  paralysis  of  the  bladiler  and  all  ils  muscles,  with  ineon- 
Uoence  of  «rin<*.     This  incontinence,  however,  must  not  be  confused  with  the  dribbling 

an  over-dislend«-i|  viscus  from   retention,  such  as  occasionally  occurs  in  the  less  severe 
[This  condition  has  been  appropriately  descrihed  by  Gross  as  the  incontinence  of 
retention,  and  is  the  form  of  incontinence  for  which  catheterization  is  required.] 

When  the  injury  is  in  the  cervical  region,  one  or  both  arms  may  be  more  or  less  para- 
lysed ;  whe-n  in  the  lower  dorsal,  one  or  both  legs;  but,  as  a  rule,  the  paralysis  is  sym- 
mrtriml  and  the  ayniptoms  «lepend  on  the  nerves  that  are  involved.  The  loss  of  sensation 
ifl  »1*<J  generally  complete.  In  one  case,  however,  tJiere  may  be  paralysis  of  one  limb 
and  b»(*«  of  jwnsalion  of  the  other;  Jn  a  second,  exalted  sensibility  with  pamlysis.  In 
one,  the  power  of  motion  may  be  regained,  while  that  of  sensation  remains  lost,  and  in 
Another  the  reverse  ;  inileed,  on  these  jioints  there  id  every  possible  variety,  the  seat  of 
injury  elciirly  determining  the  nature  of  the  paralysis. 

Brown-Seijuard's  observations  and  experiments  on  the  decussation  of  the  motor  and 
•eniory  fibre*  of  thi^  cord,  have  done  mucli  towards  the  elucidation  of  these  points,  and  it 
may  now  with  some  confidence  be  asserteil,  that  when  one  antero-lateral  column  of  the 
eord  is  dividerl  or  irreparably  injured,  there  must  be  motor  paralysis  of  the  same  side  of 
tb(*  body  below  the  seal  of  injury,  and  loss  of  sensation  upon  the  opposite  side  of  the  body 
— thr  motor  pamlyf^is  being  ilue  to  the  destruction  of  the  white  subatance,  and  the  loss  of 
•RMRtion  to  that  of  the  gray. 

When  any  jiortion  of  the  white  substance  is  left;  intact,  some  motion  will  remain,  and, 
when  any  jmrt  of  the  gray  is  uninjured,  some  eenstition.     Complete  division  of  the  cord 
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19  necessarily  followed  by  complete  iiiimlysis  and  lo.*3  of  sensation  in  tb«  parts  b<*ltiw, 
aUhou;i;li  by  what  is  ealli'tl  reHex  action,  the  miiiiolfs  of  the  parts  may  be  mude  to  conti 
on  tiri'  apivlleaTiim  of  nny  stimiiUmt,  such  as  dckliag,  lo  the  aensory  nerves. 

Pain  in  the  course  ofji  sensory  nerve,  or  in  uii  extremity,  is  to  be  taken  as  repre-senti] 
tbc  irritution  of  the  conl  or  nerve  at  its  cenlral  origin,  iirul,  in  cases  of  fmciiire,  as 
sitot  where  the  bone  luw  been  broken.     Symmetriail  pains   mean  cenlral   mischief, 
lateral  puins  local. 

A  severe  blow  upon  the  upper  cervical  rejrion  may  produce,  acconling  to  Ericttfl 
instantaneous  death  from  concussion-      Wlien  the  vaqns  nerve  is  affected,  a  sense  of  8i 
cation,  witli  irpegulnr  motion  of  the  bcttrt,  or  constant  vomiting,  may  be  produced.     ^VJ 
the  gpitiftf  af'cc»sor\t/  is  injured,  spa-sms  of  the  trapezius  or  sienio-majitoid  muscles  oe^ 
and  irritatton  of  t\ie  phrenie  nerve  causes  hiccup,  as  well  aj?  the  sensation  of  an  iron 
like  con!«triefion  ronnd  the  body.     When  the  injury  is  in  the  Imnbiir  region  the  |)aral3 
is  always  partial,  as  the  conl  terminates  at  the  second  lumbar  vertebra. 

The  temperatttre  of  the  jiaralyzed  limb  is  jihvays  lower  than  the  rest  of  the  body,  ei 
when  to  the  patient  it  may  feel  hot  or  burning. 

The  profftmsis  in  nny  case  of  concussion  of  the  spine  de{>ends  entirely  upon  the  clinn 
that  arc  [>roduced  in  tlie  cord  by  tlie  injury  ;  find  these  are  fairly  to  be  measured  br 
severity  r>f  the  symptoms  nud  their  pfrst'sfenri/.  This  latter  guide  is  very  reliable, 
persistency  of  symptoms  beiti»  generally  indicative  of  organic  change.  Again,  wi 
urganic  change  has  laken  ])luce  there  is  the  greater  probability  of  ^ome  secondary  in; 
matory  action  in  the  injured  jiart,  and  on  this  the  prospects  of  the  case  hinge;  for 
injuries  to  the  spinal  cord  or  membranes,  as  in  injuries  lo  the  brain,  this  intra-cephalic 
intra-spirial  intiamniation  is  the  cause  of  danger  or  of  tlcalh  in  every  case  that  survives 
immediate  etfecla  of  the  accident,  while  it  leaves,  even  when  life  ia  qm red,  more  or  J 
complete  paralysij*  of  the  parts  below  the  seat  of  injury. 

iNTHA-sfiNAL  IsTLAMMATJoN *'  Every  injurv  of  the  spine  should   be  considere4 

deserving  of  minute  nllention.  Itdlanimation  of  the  cord  and  its  membranes  may  sup 
vene  upon  very  slight  injuries  of  the  spine;  it  may  advance  in  a  very  insidiou.*  uuiiii 
even  after  injuries  that  were  of  so  slight  a  kind  that  they  attracted  at  the  time  little  (tf 
Mtt<'ntion." 

Thus  wrote  Abercrombie  in  1820,  and  his  observations  are  iw  true  now  as  they 
then.  Upon  such  views,  the  whole  treatment  of  injuries  to  the  spine,  simple  or  ^e 
ought  always  to  be  based. 

The  preventive  treatment  of  spinai  as  of  head  injuries  means  the  adoption  of  such 
ures  as  experience  1ms  proved  are  most  valuable  in  warding  olf  the  accession  of  iotra-spi 
and  inlra-cephfilic  inHammalion,  and  thus  preventing  paralysis.  The  simplest  nlm'k 
concws«ion  of  the  i<pirial  cord ;  the  slightest  blow  upon  the  spine  or  s[»rain  of  its  Hgiim* 
any  bruising  of  the  former  or  laceration  of  the  hitter  ;  and  a  fortiori,  any  severer  V 
is  apt  to  be  followed  by  an  acute  or  chronic  iutrjv-s[nnal  inHammation,  and,  by  change! 
the  structure  of  the  cord  (hat  may  give  rise  to  a  paralysis,  partial  or  complete.  Tbe 
geon  has,  moreover,  no  guide  by  which  to  measure  the  danger  or  calculate  the  prolxil 
ties  <tf  tlie  occurrence  of  tliis  secondary  inflammation^  since  it  may  follow  a  slight  acct* 
anrl  fsul  to  follow  a  severe  one.  In  a  general  way,  the  prospects  of  its  appearance  and 
danger  depend  much  ujion  tlie  gravity  of  the  injury, 

When  the  cord  has  been  much  contuseil  or  crushed  by  a  fractured  or  dislocated  vert«l 
the  |)anilysis  that  necessarily  follows  such  a  lesion  is  not  likely  to  be  aggravated  hy 
secondary  inflammatory  changes  in  the  injured  cord,  although  the  termination  of  th**  < 
may  he  hastened  by  these  changes.  Under  such  circumstances,  the  complication  \f> 
of  such  a  nature  as  to  add  to  the  surgeon's  anxiety.  In  less  severe  examples  of  inji 
however,  in  which  the  primary  symptoms  do  not  indicate  any  organic  lesion  beyond  I 
which  manifests  its  presence  by  some  temponiry  suspension  of  the  functions  of  the  cor 
becomes  a  matter  of  primary  importance  to  recognize  the  very  earliest  itulication  of  infl 
matory  action,  in  order  that  it  may  be  arrested;  for,  as  it  has  been  shown,  that  the  ( 
aim  in  the  treatment  of  all  these  injuries  is,  lo  prevent  the  occurrence  of  iutlammatiol 
the  second  is,  to  try  and  arrest  its  progress  iis  soon  as  it  has  appeared.  When  it 
iK^come  thoroughly  established,  neither  medical  nor  snrgic^^l  art  has  ranch  power  in  check- 
ing its  [>rogress  or  in  correcting  its  effifcts  ;  as  the  delicate  structure  of  the  spinal  oO" 
appears  to  be  incapable  of  undergoing  material  repair  when  softened  by  disease  or  cnisbci 
by  accident.  The  cord  structure  when  once  destroyed  is  replaced  by  means  of  a  fibro* 
substance.  Paralysis  or  loss  of  function^  under  these  circumstances,  is  (tcrnianent 
any  case,  therefore,  of  spinal  injury,  when  the  s^^mptome  are  persisteDt  or  toud  I 
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worse;  when  after  their  {»irtial  or  complete  disapfwamnoe  ior  three  or  four  or  more  days 
they  rerur  or  appear  in  some  alteivd  form  ;  when  local  pain  is  increased,  and  movement 
of  the  hack  is  more  ditlieuU  or  distressing;  wlien  pain  follows  the  course  of  the  nerve- 
trunks  that  emanate  ln)ni  the  injureil  spinal  centre,  and  muscular  spasm  or  paralytfiis  is 
prespent  ;  and,  moreover,  when  constitutional  dislurhanee  or  general  febrility  is  present; 
when  any  or  all  of  thciie  symptoms,  few  or  many,  are  found  to  follow  a  spinal  injury  after 
the  firtst  effect*  of  the  accident  have  passed  away,  the  dijignosig  of  secondary  inflammation 
of  the  cord  may  fairly  he  made,  and  action  taken  upon  it. 

/w  ifnteral  coHcu»si\ms  of  thf  sphtv^  more  parlicularly  from  railway  aocidentf*,  when, 
owing  to  (*ome  general  ^^liakin^  of  the  bofjy,  the  tipiiial,  eerebnil,  tiyinpuihelif ,  and  eireula- 
lory  tiyBtem.-  are  nil  more  or  less  involved,  there  is  an  und'oubled  disposition  for  a  chronic 
iutlanimatory  change  of  a  most  inMidious  and  creeping  kind  to  supervene. 

[Eriehsen  in  fiarlicular  lias  laid  stress  upon  certain  symptoms  believed  hy  him  to  be  due 
to  spinal  concussion  from  shock  sustained  in  niilroad  collisions.  This  suVyeet  is  of  para- 
mount importance  in  medical  juris|iradence,  and  must  not  he  received  with  loo  great 
alncrity,  IxTause  of  the  hifrh  authorily  from  which  it  ci>mes.  It  seems  |x>ssible  that  the  spine 
may  not  sutler  any  s|iecial  lesion,  hut  that  the  symptoms  are  due  to  general  nervous  shock. 
Poet-mortem  examinations  are  require<l  to  render  the  pathology  of  these  ci»i«es  clear.] 

ll  is  now  well  known  that  the  primary  spinal  synipfojos  are  often  so  mixed  up  wjtli  the 
p^tieral  as  that  they  are  really  masked ;  and,  heyond  a  general  but  temjKjmry  loss  of 
power  and  coneciousness,  there  is  often  nothing  special  by  wliich  spinal  mischief  is  mani- 
fested. On  recovering  from  the  shock  of  the  accident  and  the  mental  disturbance,  the 
Mifferer  often  feel*  no  definite  injury,  no  bical  symplums;  nor  is  it  till  after  some  time  bus 
<iap<od — the  dunition  of  whicli  is  also  uueertain — that  any  special  symptoms  make  their 
ftpbeamnee. 

Even  then  they  are,  as  were  their  antecedents,  vague  and  indefinite.  It  will  probably 
he  fuuiid  that  (he  patient  has  never  been  himself  since  the  accident;  he  has  been  unable 
to  work  mentally  or  physically  with  the  same  force  or  energy  that  he  did  previously  ;  ig 
imtnhic  in  his  manner,  and  perhaps  feeble  in  liis  powei-s.  SIeei)le88ness  too  hajs  been 
snort*  complete  or  common  than  it  waa  before,  and  headache  with  general  malaise  now 
oftrn  rxist.s. 

Some  plight  nTlf^{eadineg^  of  gait  is  often  the  first  observed  symptom,  a  feeling  of  henvi- 
ne^«  in  the  limhn,  some  abnormal  sensation,  such  as  that  of  pins  or  needles,  numbness 
along  the  course  of  a  nerve,  cmmps,  perhaps  retention  of  urine;  or  some  evidence,  in  fact, 
ot'  want  of  control  or  power  over  the  muscular  apparatus,  and  more  marked  generally  in 
the  lower  extremities  than  in  the  upper.  The  centres  of  sensnlioij  may,  at  the  same  time, 
fthow  indications  of  disturb:ince,  either  by  a  stale  of  lessened  sensibility,  or  j)erhaps  b}'  a 
hypenesihelic  conililion.  From  symptoms  such  as  these  tin*  uttenlion  of  the  surgeon  is 
probably  arrested.  On  testing  the  muscular  apparatus  tlioroughly,  it  will  probably  be 
fouod,  that  X\if.  patient  will  be  unable  to  stand  steadily  on  one  leg,  or,  what  is  a  better 
teftt,  if  he  place  his  heels  together,  he  will  totter  on  mtiking  the  attempt  to  raise  his  body 
on  hi«  toes.  When  asked  to  stoop  to  pick  up  anything  from  the  ground,  he  will  probably 
b<  l.ners  nither  than   Ins  back;  and  walk  with  a  rigid  spine.     On   giving  hiiu   a 

#n  ,.    't,  such  as  a  pin,  he  will  take  it  clumsily  and  with  tremor;  will  ftiinble  at  most 

thing]*  with  his  bands,  an«l  stumble  at  anything  that  is  in  his  way. 

tOn  examining  the  spine  some  tendemess  may  be  manifested  on  firm  pressure,  but 
probnbly  only  in  C'Tlain  places.  Percussion  on  the  bones  is  hardly  a  fair  lest;  when  em- 
pi,.i,.^,i  it  should  be  indirect,  through  the  lingers.  Pressure  applied  to  the  spine  causes 
ai(  verc  pain,  as  does  any  movement ;  it  is  the  latter  condition  which  induces  the 

ngMiii>  'tt  the  *<pine  in  walking,  hefoi*e  alluded  to. 

Thr  brain  and  org;»ns  of  special  sense  may  likewise  be  aflfecied,  either  by  over  or  under 
aeilMbtlity.  V'nion  nuiy  he  imperfect  either  in  one  or  both  eyes;  /teariuq  may  be  over- 
flennlive  or  defective;  taisfe  and  touch  may  lie  perverted  or  lost;  ami  sincfl  at  times 
destroyed  or  morbifh  In  fact,  the  whole  nervous  system,  cerebral  and  spinal,  may  he 
disturbed,  und  its  functions  more  or  less  damaged. 

The  course  which  such  cases  run  is  very  uncertain,  and  the  prognosis  is,  therefore,  «lif- 
fteolC  When  the  motor  jiower  has  been  lost  from  spinal  mischief,  the  best  test  is  galvan- 
im.  A  hcjilthy  muscle  supplied  fnmi  a  healthy  nerve  centre  will  always  contract  on 
(Imi  Mppliention  of  the  galvanic  current.  When  the  nerve  centre  is  so  diseased  as  to  cause 
paralyci^i  the  gjilvanlc  current  produces  no  raovement^-no  contniction.  This  tc«t  is 
bryund  the  patient's  control,  and  cannot  be  resisted  ;  it  is  consequently  valuable, 

Jo  intvrprtding  these  fivmptom.<«,  more  particularly  in  a  railway  cai^e,  or  in  any  where 
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the  qupsrion  of  dnnm^es  iH  iHvolved,  it  is  most  important  for  tho  surgonn  to  separate  the 
syin|tti»n8i  of  which  tl*e  pntieFit  eomphiinf* — the  subjective — from  those  he  can  hiinsejf  [>er- 
Ci'\\v — the  objective.  Lft  him  iloiiht  anrl  cross-examine  in  everj'  whv  U|K»n  each  t>f  the 
t'ornier  to  test  their  accuraey.  He  may  rely,  however,  iijwn  tht'  latter,  atni  any  positive 
oj)inion  ought  to  be  based  ujyr>n  these  alone.  There  always  hangs  a  suspicion  over  the 
former,  because  seir-int«^rest  points  to  mt^kiijg  the  wor^t  of  them. 

All  the  syniplomti,  taken  as  a  whole,  inulouhtedly  indicate  a  ehronic  or  subacute  inflam- 
matory chfinge  of  nerve-tissue,  an  inflMmniatioii  of  the  merahranes  or  of  the  cord.  Wlien 
they  appear  aa  a  cont*equence  of  a  gi^ncrjil  ironinission  of  tiie  spine»  the  eonl  is  probably 
the  seat  of  mischief,  its  delicate  structure  being  more  liabh;  to  injury  than  the  tougher 
membranes,  and,  consequently,  to  secondary  eluinges.  When  ihey  follow  some  local 
injury,  such  iis  a  twist,  blow., or  forcible  beniling  ot  thn  back  witJi  laceration  ot"  ligaments, 
the  djp!«'ase  in  the  cord  probably  ta  seeontJary  lo  <lit*»  ase  in  the  nn-nthranes,  ihe  inrtainnrn- 
tion  of  the  latter  being  due  to  the  extension  of  inrtatnHUitory  action  from  ihe  injured  part 
inwardi*.  **  Inflammation  of  the  membnmea  of  (he  cord,  ua  o\'  IIjc  brain,  i:*  a  disease  not 
idiopathic,  bnt  [»roceei!lng  from  some  cause  without."  (Wilks.)  Bwl,  wherever  this  com- 
mences, it  is  progressive,  and,  in  the  end,  involves  all  the  tis.suesin  its  destructive  changes. 

The  pathological  changes  themselves  are  lohTably  linfiniie.  In  the  cord  they  put  oa 
the  ap|v<-arunc*'.  of  rtnl  softening  in  recent  disease,  and  of  white  in  chronic.  The  parts  are 
soft  and  pul|jy,  the  mlcroscoiic  showing  them  to  contain  granule-corpuscles  and  elements 
of  the  inflammatory  process.  Tlie  white  matter  of  the  cord  will  ap|>ear  at  times  sound, 
while  the  gray  substance  is  soft.  Tlie  rlisease  may  be  local  or  more  general.  In  concus- 
aioti,  the  latter  is  the  more  common  condition.  When  it  is  in  the  cervical  region,  death 
is  nipid,  when  in  the  lower  dorsal*  life  maybe  prolonged  for  some  time.  This  fact  is  well 
ilhistrated  in  fracture  anil  dislocation  of  the  spine. 

Tkkatmkxt. — In  all  cases  ol"  concussion  of  ihe  spine,  simple  or  severe,  absolute  rest 
in  the  horizontal  posture  is  most  essential,  and,  in  mihl  cases,  this  is  [irobably  the  only 
treatment  caUed  for;  the  syniptoms,  liy  the  cdiservance  of  this  ruh*,  gradually  ilisap|)ear^ 
atjd  the  health  is  n^stored.  The  jjrone  jiosition  in  more  severe  cases  is  generally  lo  be 
preferred  to  the  supine,  but  the  best  gui<le  in  this  matter  is  the  ease  which  the  patient 
experienced.  The  isurgeon,  however,  must  enforce  qui et  for  many  days  after  tlie  disap- 
pr'arance  of  all  syin[>lojris,  even  in  the  mildest  cases,  on  account  of  the  [*rimnry  danger  of 
intra-s[)inal  inllammation  ;  and  the  period  of  rest  to  be  enforced  must  l>c  in  proportion  to 
tlie  severity  of  the  symptoms.  In  c^ses  of  railway  concussion,  this  practice  is  of  primary 
importance,  and  I  am  disposed  to  attribute  the  frequent  occurrence  of  obscure  railway 
spinal  ciises  to  the  non-observance  of  this  rule.  It  is  true  that  in  the  majority  of  ca»es 
there  are  no  definite  indications  of  spinal  concussion  afler  the  accident,  though  the  nature 
of  the  accident  itself  is  a  sufficient  guide  to  Ihe  case.  A  pent*ral  slinking  of  the  btuiy 
nurnns  a  general  coucu-ssion  of  the  spine  with  every  other  part,  a«d  the  nerve  centres  by 
reason  of  their  structure  are  most  liable  to  injury.  It  would  be  well,  therefore,  lo  keep 
all  patients  who  have  been  the  subji'cls  ol'  such  injuries  quiet  and  in  repo:»e  for  several 
weeks  after  the  accident.      By  doing  this,  much  mischief  would  often  be  avoided. 

After  concussion,  wlien  severe  htcal  pain  is  experienced,  relief  is  olVn  given  by  the 
application  of  a  dry  cupping  ghiss  on  either  side  of  tfie  luiinJul  [wu't,  and  the  operation  may 
be  rejieated.  In  exct'piionai  ca.'»os  the  hwal  extraction  of  blood  may  be  found  of  l>eneHl. 
Tlie  ice-bag  is  a  powf  rfnl  ivmedy  for  goo<l  when  there  is  much  etl'iision  of  blood  or  pain  in 
the  part,  and  when  the  symptoms  of  reaction  are  too  marked.  [Ergot  may  be  employed 
to  reduce  the  Sfdnal  congestion;  and  may  be  combined  with  hromiile  of  jM^tassium.] 

The  diet  should  be  nutritious,  but  unstinndating,  and  nothing  likely  to  keep  up  or  cau»e 
menial  or  physical  excitement  allowed.  When  recovery  of  power  in  the  limbs  is  slow, 
and  no  symptoms  of  secondary  inHanimation  of  the  cord  exist,  convalescence  is  promoted 
l*y  the  application  of  eletitricity  in  one  or  other  of  its  forms  to  the  enfeebled  muscle**. 

When  sytnfttotns  of  intra-spinal  inflammation  have  appeared,  some  advocate  inoxas  or 
selons  in  ndtlitioa  to  the  above  treatment  ;  and  of  the  two  the  moxa  is,  perhaps,  prefer- 
able. Mercury  in  one  of  its  forms  appears  to  be  a  vaiiiable  remedy,  ami  the  perehloride 
i»,  perhaps,  the  best  preparation,  givt-n  in  doses  of  1-llltii  of  a  grain  two  or  three  limes  a 
day,  combined  with  bark,  quinine,  or  some  other  vegetable  bitter  according  to  the  wnnU 
of  the  patient.  When  mercury  is  inapplicable,  the  iorjide  of  |K»tn.ssiuni  should  be  suhstt- 
tuted.  Sedatives  should  be  allowed  to  procure  sleep,  and  tlie  hydrate  of  chloral  seems  to 
be  the  best,  in  twenty  or  thirty  grain  doses,  at  bedtime.  Should  pain  be  constant,  fifteen 
grains  of  the  same  drug  may  be  given  twice  a  day,  a  double  dose  being  allowed  at  night. 
The  extract  of  belladonna,  in  one-third  of  a  grain  or  half-grain  dosea,  is  likewise  a  valu- 
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"•619  ii«1iilive.  StrjchTiine  is  a  «ljingt*roiis  drug  in  spimil  disesiae.  at  least  in  progressive 
8pinal  disease.  It  is  a  distinct  stimulant  to  the  spinal  centres,  and  ijs,  consequently,  most 
injurious  as  long  as  any  progressive  inflammatory  action  exists,  Wlien  only  the  effects  of 
ibe  disease  remain  and  all  inflammation  haa  ceai»ed  to  manifest  it«  presence,  strychnine  may 
be  given.  Should  general  feebleness  exist,  iron  maybe  given  with  it;  and  I  know  of  no 
nervine  tonic  so  benelicial  as  the  combination  of  the  tincture  of  jverchloride  of  iron  in 
es  of  fifteen  minims,  with  five  minima  of  the  tincture  of  nux  vomica  or  one  or  two 

^us  of  quinine.  Cod-liver  oil  is  a  vakmblu  adjunct  to  all  treatment  in  this  as  in  many 
ottier  cases. 

Great  care  should  be  observed  tliroughoiu  the  treatment  of  these  aflTeetions  to  prevent 
the  occurrence  of  bedsores.  They  form  very  rapidly  when  spinal!  paral^'sis  is  [iresent.  I 
have  seen  several  instances  in  wSiich  all  the  soft  parts  over  the  bones  sloughed^  and  the 
spinal  canal  was  ojwned ;  while  in  oiliei':*  the  Sficral  bone  may  partially  exfoliate.  The 
b«ck  f.hould  be  kept  very  clean  and  dry,  and  occasioiialty  spongecl  with  spirit  lotion.  It 
itbould  also  be  protected  further  by  leather  strapping,  felt  plaster,  and  by  cushions  of  air 
or  water. 

When  retention  of  urine  complicates  the  case,  the  utmost  caution  is  required  in  passing 
the  catheter.  An  elastic  instrument  should  be  preferred,  and  of  a  large  size,  the  French 
Tulcanite  catheter  being  the  best.     The  catheter  sljouhl  be  kept  scrupulously  cle<xn. 
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FEACTUKES  AND  DISLOCATIONS  OF  THE  SPUTE-WOirNBS  AND  SPRAINS. 

la  a  practical  point  of  view,  it  is  expedient  to  consider  fractures  and  dislocations  of  the 
gpine  together.  They  are  not,  however,  invariably  combined,  for  although  in  four-fifths 
c^'  the  injuries  to  the  spinal  column  involving  the  bones  some  fracture  is  present,  in  the 
remaining  one-fifth  simple  dislocation  exists.  The  majority  of  these  cases  of  pure  dislo- 
cation occurs  in  the  cervical  region;  in  the  dorsal,  such  an  accident  is  almost  impossible, 
while  in  the  lumbar  it  is  very  rare.  The  diflerence  in  the  aniitomical  arningemeat  of 
thi^se  divisions  of  the  column  aftords  an  explanation  of  these  facts. 
To  the  practical  surgeon  these  points  are,  htiwever,  of  small  import- 
that  which  concerns  him  the  most  in  any  injury  to  the  spine 
i  reference  to  the  cord — how  much  injury  has  it  sustained?     Is  it 

able  or  not  ? 
When  complete  paralysis  follows  the  injury  there  is  little  doubt 
the  cord  has  been  injured.  It  may  be  that  it  has  been  more  or 
I  eomplettdy  cruslicd  by  displace<l  bone,  or  even  divideil.  In  less 
'wvere  injuries,  les^  severe  symptoms  show  themselves.  Injuries  to 
the  cervical  region  are  of  greater  danger  than  those  of  the  dorsal, 
ond  these  :igain  are  of  more  im|>ortance  than  those  of  the  lumbar. 
The  nc-irer  the  injury  is  to  the  respiratory  centre,  the  greater  the 
danger.  Any  crushing  of  the  cord  alcove  the  third  cervical  vertebra, 
18,  a«  a  rule,  followed  by  instant  death  ;  this  point  being  above  the 
origin  of  the  chief  respiratory  nerve,  (he  phrenic.  In  cases  of  injury 
the  cervical  vertebra  giving  rise  to  any  symptoms  of  paralysis, 
Sh  generally  takes  place  within  three  days,  and  commonly  within 
Thus,  out  of  30  fatal  ciises  extracted  for  me  by  Mr.  Hendle 
from  tho  Guy's  Records,  2."»  died  in  less  than  seventy-two  hr>urs,  and 
20  in  lea*  than  forty-eiglit ;  H  only  survived  the  former  period,  and 
in  thotie  there  were  no  symptoms  of  paralysis  as  an  immedinte  result 
^  the  accident.      Eleven  of  the  Hi)  were  cases  of  pure  dislocation,  25 

examples  of  fracture  and  dislocation  combined,  anci  all  were  below  the  third  cervical 
vrrlrbra.     In  every  case,  also,  of  dislocation,  the  upper   vertebra  was  thrown  forward 
opon  lli»*  lower,  jls  seen  in  Fig.  91.     Where  spinal  symptonjs  resulted  the  cord  was  more 
|rr»d  prensed  upon,  in  some  instances  crushed,  and  in  others  bruised. 
Fmrtores  of  the  dorsal  an«l  lumber  vertebne  assm-iated  with  <lisplacement,  and  giving 
'    to  paralysis  below  the  seat  of  injury,  are  less  speedily  fatal  than  those  of  the  cervical 
Jlon. 

FrRTlnre  of  the  spine  may^  however,  take  pkce  and  not  be  associated  with  any  paral- 
^he  spinous  processes  of  any  of  the  vertebne  may  be  fractured,  and  no  spinal  symp- 
"ow.     Thi«  accident  is  generally  the  result  of  a  direct  blow.     W^hen  I  was  a 
1  saw  a  case  of  fracture  of  the  spinous  processes  of  three  cervical  vertebne  asso- 
eialed  with  a  Icraj^iorar}'  paralysis,  and  in  ihi*  instance  complete  recovery  ensued ;  I  have 
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since  trealdl  jjuccessfully  a  chsk^  of  fVat'ftire  and  displaeemem  of  the  spinous  process  of  thfr. 
fourth  cervical  verti.-bni  witliout  paralysis. 

Ill  other  cfises,  fracture  of  the  spine  may  take  filarc  an»l  not  be  ilcieete<l  until  after  denth^ij 
ExHtnples  of  tiiis  are  not  onei>mnmn.  In  such,  thr  eonl  if*  nnl  involved  nor  any  of  the  nervfl 
trunkal.  The  fultowiijo;  ca-^e  illustrates  these  jwiots.  In  1H")7,  a  wcmtan,  m  un  attack  of 
mania,  wa:^  ailmitted  into  GuyV  untler  tiie  oare  «»f  Jlr.  Cock,  lor  fiome  contusion  of  ilie 
back  caused  by  a  tall  out  of  a  window.  Beyond  the  contusion*  no  injury  could  b«*  madti 
out.  There  was  no  paralysis,  but,  on  the  contrary,  violent  muscular  movement,  the  ]vatien| 
betui.'  martiacal.  On  one  occas^ion  she  pot  out  of  bed  an<l  struji;jled  to  open  a  window 
throw  herself  out.  She  lived  sixteen  days,  and  durin;T:  the  last  week  of  life  rested  quietlj 
in  ImhI,  with  her  eyes  closed.  She  would  only  at  times  rouse  herself  and  speak.  After 
(h-athtatroptiV  of  the  brain  wtis  found,  witli  «reneral  fatly  dcfreneration  of  the  viscera.  The 
last  dorsal  and  three  upper  lumbar  verlebr.e  were  fractured  fhroii«rh  their  liodie.«,  but  not 
displaced  ;  one  or  two  s[>iiiojis  pi-ocesses  were  also  fractured.  The  spimil  marrow  was 
iinjtijtired.  The  fact  of  tliere  being  no  displacement  of  the  broken  bones,  and  no  injury  to 
the  cord,  prevented  a  correct  diaj^nosia  being  rande, 

1  have  seen  also  a  case  of  Iracture  of  the  spinous  processes  of  the  last  dorsal  and  fl 
first  lumbar  vertebrie  with  lateral  displacement,  the  injury  having  been  treated  for  !«ome' 
months  previously  as  a  sirnple  contHsinn  of  the  back.     In  this  case  no  paralysis  existed  or 
other  spinal  symptoms. 

Fractures  and  dislocations  of  the  s))ine  are  generally  the  result  of  intlt'rfct  forces^  .nwch 
as  severe  fulls.     A  forcihh'  hending  t'orward  oi  the  cervicol  spine  may  cause  dislocation  of 
the  cervical  vertebut%  und  a  similar  accident  to  the  dorsal  spine 
Fio.  92.  may  cause  fracture.     In   these  cases,  too,  there  is  ahvays  some 

laceration  of  the  liffliments  and  crushin"  of  the  anterior  edues 
ol"  the  bodies  of  the  vertebne.  (  Vi'tle  I'ij^.  92.)  A  forcible 
hending  backward  of  the  spine  may  [irodute  a  like  result,  the 
lamina'  of  the  dorsal  or  himhnr  vertebne,  under  these  circum- 
stances, being  much  broken.  Direct  violence  to  the  stpine  in 
the  cervical  region  may  cause  dislocation  ;  and  in  tlie  lower 
vertebne  it  generally  caoses  fracture  of  tfie  spinous  proce.«isos  or 
i:vmin:e.  Mr.  ibdnn-s  ha.*?  recorded  in  tlie  *  Path.  Soc.  Trans./ 
vol.  X,  an  interesting  ciise  of  displacement  of  the  la.st  don^al 
from  the  tirsl  lumliar  vertebra,  associated  with  some  slight  frac- 
ture of  the  processes,  tlie  restdt  of  a  direct  blow. 

Fracture  of  the  sieriujm  is  not  uncuinmonly  associated  with 
injuries  to  the  spine  from  (he  forcible  bending  tbrward  of  the 
head.  It  was  louud  in  four  out  of  Jifty-six  fatal  cases  that  oc- 
curred at  Guy*s. 

(H' these  fifty-six  fatal  cases  of  fracture  and  dislocation  of  the 
<?pine,  thirty-six  were  of  the  cervical  region,  eleven  being  exam- 
ples of  pure  dislocation,  eighteen  of  the  dorsal,  and  two  of  the 
lumbar;  injuries  of  the  cervical  being  ain>arently  twice  a«  fre- 
Fr«.?turi>of*ptQe.  Ony'sHop.     quent  as  those  of  the  dorsal  region;  tlie  greater  mobility  of  the 
iiii«,.  aio.  ui33».  cervical  vertebne  and  the  obliquely  horizontal  as|>ect  of  their 

articwlur  processes  favoring  dislocation. 
In  the  thirty-six  cervical,  the  injury  was  beloAV  the  third  vertebra  in  all  but  threi*  exam- 
ples.     In  one  of  these,  it  involved  the  second,  third,  and  fourth  vertebrie  ;  in  another,  the 
arch  of  the  atlas  and  spinous  processes  of  the  second  and  third  vertebrui ;  and,  in  the  third 
case,  the  bodies  and  arcings  of  the  third,  fourth,  and  fifth  vertebra*. 

In  the  eighteen  dorsal,  sev(Mi  were  in  the  iijiper  and  eleven  in  the  lower  half,  the  lower 
part  of  the  cervical  and  of  the  dorsiil  regions  being  clearly  more  liable  to  injury  than  tht) 
upper. 

When  the  cord  wa.s  sufluneiitly  injured  in  the  cJises  of  injury  to  the  cervical  region  to 
give  rise  to  paralysis,  death  gerurtnilly  took  place  within  three  days,  and,  in  the  majority 
of  instances  within  two. 

When  it  occurred  as  a  result  of  injury  to  the  dorsal  region,  8U[»|n»ration  of  the  kidneys, 
cystitis,  or  bedsores  were  the  most  common  causes  of  death. 

Of  the  eleven  cases  of  pure  dislocation  of  tlie  cervical  vertebrje,  four  were  between  the 
fourth  and  fifth  ;  two  between  the  fifth  and  sixth;  three  between  llie  sixth  and  seventh  ; 
and  two  between  the  seventh  cervical  and  the  lirst  dorsal.  In  ntme  of  these  was  thei-e  the 
smallest  trace  of  fracture.    In  six,  the  displacement  was  so  great  as  lo  crush  the  cord.     In 
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five,  there  wus  no  displacement,  and  no  marked  fiaralysis  &$  a  direct  result  of  the  injury, 
although  secondary  |*aralysis  n|,>poared  subsequently,  from  stretching  or  ot!ier  injury  lo 
the  cord* 

In  injurii's  to  the  cervit'al  region,  pure  dislucntion  occurs  in  thirty  per  cent,  of  the  cases. 

Ca*cs  of  duddrn  dcnth  iifU'v  a  t'all  from  a  heinjht  upon  the  vi'rt<tx  are,  doubtless,  often 
due  to  u  t'rjicture  or  dishioation  of  tJie  cervicnl  spine.  It  may  be  a  fracture  of  the  processus 
dentatus  of  the  axi:; ;  n  hicerution  of  the  trani^iver^e  ligament  binding  it  in  position  ;  or  a 
f'mctnre  of  the  nt\as  allowing  the  fiend  to  slip  forward.  Dislocation  of  the  occipital  bone 
from  the  atlas  has  been  described  ;  it  it*,  however,  very  rare. 

Wiien  fracture  of  the  otlontoid  process  tiikes  place,  as  it  may  from  external  violence,  or 
during  the  progress  of  some  disfiease  in  the  vertcbne,  ileath,  a.**  a  rule,  occurs  suddenly  ;  the 
%'iclira  being  literally  pithed.  In  other  cases,  and  tlif?!e  fjenerjilly  of  disease,  the  displace- 
ment may  lie  gradual ;  d*-ath  bcin)j;  then  often  preci'ded  hy  paralysis  of  an  arm  or  le;jf,  or 
both,  with  ditlieulty  in  swallowing,  [)iiin  in  the  neck,  and  inability  to  raii^e  the  head  into 
the  erect  position,  or  to  rotate  it. 

Vide  pafjer  on  fractures  of  the  odontoid  process,  hy  Dr.  Slepht-n  Smith,  of  New  York 

Lini'rican  Journal  of  Med.  Sci.,'  Oct.  1870. 
i diagnosis. —  When  a  patient  htis  received  a  Revere  injury  to  the  spinal  column  fol- 
lowed hy  complete  panilysis,  there  can  be  little  doubt  that  t!ie  coul  has  been  injured,  and 
tbat  a  fracture  or  dislocation  with  di.«placemetjt  of  the  vert4-briv  has  taken  place.  When 
tlie  pttnUy8i&  la  jjartial,  it  is  probable  that  the  cord  has  been  only  partially  involved,  being 
more  or  le*s  bruised,  or  stretched,  according  lo  the  nature  of  the  accident,  nm\  the  extent 
of  the  displacement  of  the  injured  bones.  When  no  paralysis  is  present  the  diagnosis  is 
""  VuU. 

il'^hen  any  ine<]uality  or  iri*egnlanty  in  the  spinous  proceasea  is  present;  any  pain  in 
onr.  sjMot  aggravated  by  pressure  ;  any  crepitus  ou  munipulution;  any  local  effusion  tif  blooil 
about  the  *.pine;  any  inability  to  movi!  the  s[>iui'  or  support  the  body  ;  when  priapism 
ap|»e:ir*<  ei^rly  in  the  c;use  ;  wlicn  one  or  nionr  ^ir  all  of  these  symptoms  come  on  after  such 
an  accid»>iit  as  is  liable  to  produci?  them,  the  diagnosis  of  a  fracture  or  dislocation  is  toler- 
ably clear. 

_  SVheu  paralysis  of  an  arm  or  leg  follows  a  spinal  injury,  it  i.s  possible  that  the  panilysia 
WJ  be  cjiused  by  souie  partial  •lisfducement  of  the  injuired  lM>ue,  hy  pressure  U[iion  one  or 
o\'  the  nerves  that  pass  outward  from  tlie  spine,  or,  by  laceration  of  a  nerve  trunk. 
When  paralysis  is  incomplete,  the  motor  power  isgenenilly  more  completely  lost  than  that 
of  dc^nsqlion ;  indeed,  it  often  hap|i^ns  that  there  is  hypei"csthesia  in  that  {lortion  of  the 
body  cx)ntiguous  to  the  pandyzed  part,  owing  to  tfie  [M»riion  of  cord  above  the  injury  being 
oT^T-active  or  irritated  by  tht*  sharp  jiarts  of  the  fracturejl  bone.  Intense  pain  in  the  line 
of  junction  of  the  paralyzed  and  nou-paralyzed  parts  signifies  fracture  in  Mr.  Erichsen's 
opinion.  In  estimating  the  si'at  of  injt»ry  from  the  position  of  the  |>anily.*is,  it  is  right  to 
rrtDi'inlHT  that  the  mTves  conie  oflf  obliiiuely  from  tiie  spiruii  c«>ril  and  pass  downwards, 
th<p  cervical  and  dorsal  nerve  trunks  having  the  spine  one  \ertehra  or  two  vertebne  lower 
ihao  the  spot  whence  they  aie  given  otf;  while  the  cord  terminates  at  the  second  lumbar 
vertebra.  Thus,  when  fracture  lakes  place  below  the  second  lumbar  vertebra,  there  nniy 
be  no  fiaralysis.  The  patient  may  be  unable  lo  stand  or  walk  wholly  or  in  (mrt,  hut  place 
liim  on  Ids  bsiek  au«l  there  will  Ix-  free  movenietit  of  his  legs.  In  other  cases,  the  nerve 
trunks  around  the  c^iuda  e<pjina  may  be  involved. 

ri  a  patient  Iuls  received  a  severe  spinal  injury,  there  may  or  may  not  rtccur  what 
.  ..*..!  *•  f*ht>ek  ;**  but  when  the,«e  symptoms  have  passed  off  and  those  of  reaction  appe;ir, 
thttm  Mfill  eoromouly  in  cervical  injuries  exist  some  throbhijig  of  the  arteries  and  iucrease 
iif  till!  lrm[»erature  of  the  paralyzed  parts.  These  conditions  are  due  to  paralysis  of  the 
arteries  as  a  result  of  injury  to  their  vaso-motor  nerves.  At  a  later  [>eriod,  however,  this 
mcretifio  of  temjK?rftture  subsides,  and  a  diminution  can  be  detected.  In  exceptional  cases 
the  va^so-motor  panilysis  is  associated  with  coldness  of  the  fnirts,  and  it  is  probable,  that 
frben  this  coldness  exists,  it  is  due  lo  great  depression  of  tiie  heart's  action. 

prognosis. — The  nearer  the  injury  is  to  tlie  res)>iratory  centre  the  greater  the  danger  to 
Thus,  in  injuries  to  the  cervical  spine  above  die  origin  of  the  phrenic  nerve  or  third 

rir>nl  x-ertehrn  cruising  paralysis,  death  maybe  instimiuneous;  Avhen  below  this  position, 
an  ■  'try  pnx'ess  is  maintained  only  through  the  diaphragm,  life  is  rarely  pni- 

lo!i-  ihe  third  <luy,  and,  as  a  rule,  not  beyond  the  second.     Mr.  Hilt«)n  has, 

botiever,  recorded  in  hi^s  lecture*  'On  Rest*  a  case  in  which  a  man  lived  for  fourteen 
jrcan  completely  paralysed  from  the  neck  downwards,  after  a  fracture  of  the  cervical 
tttUihtm*     A  gentleman,  aged  tweiity-iuue,  whotti  1  saw  with  Mr.  Roberts,  of  Southgate, 


214 


FRAOTURBS    AND    DISLOCATIONS    OF    THE    SPINE. 


November  25tli,  1870,  witli  <rotnt>leIe  pamlysis  of  the  whole  body  below  tlie  fifth  cervical 
vertebra,  caused  by  a  fall  njiori  the  neck,  wsis  siill  alive  in  1877,  breathing  solely  by  tboj 
dia[>hni^m. 

When  the  cord  lias  been  injured  in  tlie  lower  dor^ul  or  lumbar  region,  life  may  be 
prolonged  for  many  months,  the  immediate  cause  <»f  death  bein^  generally  Rome  renal  or 
vesical  mischief,  sonic  bedsore  or  other  complication  the  direct  result  of  loss  of  nerve  power 
in  the  paralyzed  jiart*.  The  longer  these  complications  are  delayed  by  careful  nursing 
and  attention^  the  longer  can  life  be  rnaintaitUMl. 

In  other  cases,  agaiii,  in  which  only  partirtl  «jr  no  paralysis  at  all  ia  present  as  a  direct 
coHfietjuence  of  the  injury,  inflammatory  cliungess  may  en^ue  in  th«  injure^l  part,  and 
spreading  U[vward^,  cause  death.  The  prognosis  in  such  instances  will  be  tnuinly  deter- 
mined by  the  seat  of  the  injury^  and  the  extent  of  the  mischief  in  the  cord. 

The  lower  the  seat  of  injurify  the  better  the  prospects  of  a  cure;  and  the  Uu  the  cord  it , 
involved  in  the  mischief  the  greater  the  chanres  of  a  recoveri/. 

Thus  fractures  of  the  lundmr  region  are  (jiiite  capable  of  a  coui[>lete  cure,  and  fracture* 
of  the  lower  dorsal  vertebra^  are  not  iml're(|aently  recovered  from.  Injuries  to  the  cervical 
part  of  the  spine  are  genenilly  (ainl.  wilhin  tliree  days.  Injuries  to  the  dorsjil,  when  not  I 
proving  fatal  within  the  third  week,  may  be  survived  for  monthe,  and  even  years,  the 
duratifm  of  life  being  gi-eatly  deteniiined  by  the  warding  off  of  the  secondary  complicationa 
which  so  frefjuently  arise, 

[A  remarkable  case  of  recovery  after  fractore  of  the  cervical  vertebne  carae  under  ray 
notice  some  years  ago  in  the  Pennsylvania  Hospital.  The  man  was  injured  by  falling 
from  a  scaflbld,  and,  when  admitted  to  Dr.  Murton's  ward,  presented  complete  paralys^ia 
of  all  the  extremities.  1 1  was  expected  that  death  would  necessarily  ensue  shortly.  The  j 
diagnosis,  made  after  examination,  was  fracture  of  the  third  cervical  vertebra.  He  was 
treated  in  accordance  with  tlie  general  rules  of  the  hospital.  In  the  course  of  three  or 
four  weeks  he  had  regained  considerable  power  in  his  hands  and  arms-  After  remaining 
in  the  wards  nearly  five  months  he  was  <liseharged.  At  this  time  tlie  notes  say  there  waa 
some  rigidity  of  the  muscles  of  one  forearm* — that  they  obeyed  his  will  slowly  and  in  a 
labored  manner.  Some  loss  of  co-ordination  was  altK>  believed  to  exist.  The  muscles 
resjionded  very  well  to  the  current,  and  there  was  no  amtslhesia  or  hy[)eni^sfhevsia.  The 
injury  was  at  this  time  regarded  as  having  involved  the  spinjil  column  in  the  region  of 
the  fourth  to  sixth  cervical  vertebra*.  He  was  subseijuently  reatlmitted  to  the  Hospital, 
and  [rlaced  in  the  medical  ward.  The  improvement  continued,  so  that  he  obtained  pretty 
good  use  of  his  arms,  had  a  good  gnisp,  and  was  able  to  write  with  a  pencil.  He  was 
ahle  to  stand  on  either  leg.  He  was  discharged  filially,  and  the  record  made  that  he  was 
cured  of  the  paralysis,  for  which  he  had  been  admitted  into  the  medieal  ward. 

Ahout  two  years  later  he  was  seen  entirely  ivell  of  the  jmralytic  condition,  except  that 
the  neck  was  a  little  stifl',  and  there  still  remained  a  slight  impairment  of  power  in  the  , 
fingers.     He  waj*  working  xia  porter  in  a  stoie  when  the  last  record  was  made,  3^  yeara 
after  the  injury.] 

TkkatmivNT. — The  diagnosis  of  a  fracture  or  dislocation  of  the  spine  having  been  made, 
the  most  essential  point  to  attend  to  is,  to  keep  the  part  absolutely  tnimoved.  The  patient 
should  be  examined  with  the  greatest  care,  and  moved  with  every  pctssihle  precaution,  as 
any  motion  will  necessarily  add  lo  the  injury  the  cord  has  sustained,  and  increase  the 
danger  lo  the  patient.  Any  manipulation  of  the  injured  part,  beyond  the  gentlest,  is  to 
be  condemned  as  being  likely  to  prove  hurtful.  P^xlension  of  the  spine  may  be  employed 
when  much  deformity  exists,  or,  when  severe  pain  arises  from  nerve  pressure,  but  extreme 
caution  is  re<|uired  in  following  this  practice;  it  is  not  to  be  employed  in  every  instance, 
but  uniy  when  hvcal  symptoms  seem  to  suggest  the  probabilities  of  a  euccessful  issue.  I 
have  seen  several  cjises  in  which  marked  relief  Wiis  afforded  by  this  course,  and  the  records 
of  surgery  contain  many  more.  Practised  with  discretion,  extension  of  t!ie  spine  is  doubt- 
less a  valuable  means  of  treatment. 

[Tlie  successes  obtained,  by  Ayres»  of  Brooklyn,  and  Wood,  of  New  York,  in  re- 
ducing dislociited  cervical  vertebrae,  have  served  to  direct  attention  lo  the  propriety  of 
altem[tting  replacement  of  the  bones  by  extension  and  manipulation.  Many  may  consider 
the  proceeding  injudicious  exce[»t  in  very  oceasional  instances ;  hat  the  number  of  suc- 
cessful reductions  is  greater  at  leaat  than  those  recorded  where  death  followed  the  attempt 
at  so  doing;  hence  it  seems  proper  lo  make  an  effort  at  rejdacemenl.  Prof.  .Vshhurst's 
advice  is  to  attempt  reduction  by  extension  and  counter-extension  and  cautious  manipu- 
lation, when  there  is  evident  vertebral  displacement  with  paralysis. 

The  plaster  jacket  has  been  recommended  as  au  application  of  value  id  certain  cases  of 
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fractured  Kptnal  column;  anJ  it  is  possible  that  injurii^s  may  occur  where  the  tCMitlenuy  to 
niolinn  may  hv  great  enough  to  require  such  splint-like  stjpport.] 

Wbeii  ihe  patient  U  placed  on  his  back,  the  parts  luive  a  tjatunil  disposition  to  fall  into 
place;  this  fHwilion^  therefore,  must  be  miiintained.  The  bed  should  be  tirra,  yet  elastic; 
and  a  water  bed  [or  nit  her  an  air-bed]  is  the  best,  when  it  ciin  be  obtained  ;  otherwise,  a 
spring  mattregs  or  one  of"  horsehair  should  be  employed.  It  should  be  well  protected  by 
waler-pnmf  cloth,  &c.,  iVoni  all  contact  with  urine  or  feces. 

The  condition  of  the  bladder  should  be  attended  to  from  the  very  first.  Retention  is 
certain  to  be  present  lor  u  lime,  an<l  over-distension  is  nio»t  injurious.  The  utmost  care 
oo<rht  to  be  employed  in  drawinj;  otf  the  water.  A  moderate-sized  clastic  or  the  French 
Tulcanite  catheter  should  be  used,  and  the  operation  rejieated  twice  a  day,  night  and 
morning.  If  the  urine  Ix-eoraes  otlensive,  the  bladder  nuwt  be  washed  out ;  but  no  syringe 
should  l>e  used.  A  streatii  of  water  oujrhl  to  be  allowed  to  run  in  and  out  of  the  bladder 
through  an  elastic  tube  attached  to  the  inij^alor  and  fitted  to  the  tup  of  the  catheter,  no 
force  being  applied.  The  application  of  leeehesn  lo  the  spine,  or  cupping,  is  geldora  called 
for.  The  condition  of  the  bowels  must  be  attended  lo,  and  enemata  are  to  be  [irelerred 
rather  than  purgative^s.  The  greatest  care  is  needed  to  keep  the  jwitient  clean,  particularly 
when  inconlinence  exists. 

There  are  no  special  medicines  applicable  lo  these  cases.     The  general  health  of  the 

rient  should  be  maintained  by  Ionics  and  simple  nutritious  food ;  and  sedatives  should 
given  to  procure  rest  and  relieve  pain. 

The  condition  of  the  back  must  be  daily  watched  lo  prevent  be<lsores.  This  is  best 
secured  by  removing  pressure  as  far  tin  possible,  or  in  relieving  it  by  means  of  soil 
cushions  and  pads,  the  water  cusliion  being  the  best,  and  also  by  keeping  the  parts  dry. 
Thr  application  of  a  soft  felt  pljisfer  over  the  saerum  and  hips  is  someliaies  benetieial,  so 
al«>  the  frequent  application  to  the  parts  of  some  spirit  lotion.  Should  it  be  necessary 
to  turn  Ihe  patient  on  one  or  otiier  aide,  the  attendants  ought  to  be  laught  to  rotate  the 
hip«  and  shouhler*  at  the  same  time.  By  gre^t  cai*e  aud  attention,  life  may  be  prolonged, 
aod  even  recovery  may  occur. 

The  SUl]jeot  of  trephining  the  spine  requires  brief  considemtion.     Cline  was  the 

Bt  to  put  it  into  practice,  and,  on  his  great  authority,  the  operation  has  been  repeated, 
but  with  no  ^uccesfi.  The  gre«t  argument,  however,  against  the  operation  is  derived 
from  the  fuel,  that  in  few  [)Oriit-mortem  examinattons  has  the  condition  of  parfs  indicated 
that  the  slightest  good  could  have  been  derived  from  its  performance.  The  danger  of  a 
fractured  or  dislocJited  spine  lies  in  the  injury  to  the  cord,  the  resuk  of  a  strelcliing  or 
crushing  of  its  substance.  When  the  cord  is  much  injured  by  the  accident,  the  mi.'^chiel' 
hue  been  done,  and  no  removal  of  the  dirsplaced  bone  can  undo  it  or  neutralize  its  evil.  If 
the  cord  is  uninjured  no  ojieration  is  culled  for. 

One  «uccei*8ful  instance  of  trephining  is  recorded  by  Gordon,  of  Dublin,  and,  in  rare 
Atid  exceptional  cases,  it  is  jiossible  the  operation  may  be  justifiable.  To  [>erform  it 
Iwcaune  it  may  by  chance  do  good  is  not  advisable.  The  onus  of  proving  that  an  ojieralion 
is  likely  lo  be  of  use,  always  devolves  upon  the  3urg*3on  who  performs  it.  There  is,  how- 
ever, rca.«on  to  believe,  that  a  corti  may  at  times  be  only  squeezed  or  pressed  upon  by 
efiiiaed  blofid,  and,  under  such  circumstances,  relief  might  be  afforded  by  retuoving 
enough  bone  to  take  away  the  pressure,  and  thus  give  the  cord  a  chance  of  recovering  itself. 

In  the  ca*e  of  the  y<»ung  miin  referred  to  at  p.  213,  such  a  probability  seemed  reason- 
able, and  three  months  after  the  accident  I  cut  down  upon  the  injuixid  vertebra,  and 
removed  the  s])inous  process  and  lamina  of  the  fourth  cervical,  thereby  exposing  the  cord. 
No  luirm  followed  the  operation,  although  no  immediate  good  was  produced.  The  wound 
htialcd  mpidly,  and  in  the  course  of  a  few  weeks,  some  slight  power  returned  in  the 
tnuiscle*  ot  the  shoulders,  the  patient  being  able  to  raise  the  arms  frotn  the  bed.  He, 
however,  made  no  further  progress;  and  yet  I  look  upon  the  case  as  an  encouraging  one. 

*»  The  en«l  proposed  in  an  operation  of  this  kind,"  wiys  Le  Gros  Clark,  '*  ia  to  remove 
du^>laced  bone  which  is  sup[Kised  to  press  upon  or  irritate  the  cord;  hut  it  is  nxjst  likely 
to  prove  alK>rtive,  from  the  inaccessibility  of  the  displaced  hone.  If  the  cord  have  been 
cni*hed,  and  the  oj>emtiori  have  been  consef)uently  useless,  probably  life  may  thereby  be 
only  curtailed,  but  if  the  cortl  be  not  crushed,  it  appjears  to  me  that  the  best  chance  of  the 
patient**  recovery  is  thereby  extinguished.  Indeed,  my  conviction  is  that  the  opeiution 
kiw  been  iwlvocated  on  t!»e  erroneous  hyjwthesis  that  the  spinal  cord  can  be  compressed 
without  •erious  diAiittcgriition  of  its  texture. 
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WorNDs  or  thk  Stinal  Cord. 

These  are  very  rare  In  civil  life.  Tliey  may  lake  place,  however,  as  the  rt^sult  of  a. 
staf)  or  giitisiliot  vvoun*!.  It"  tke  cord  is  injured,  some  symptom?;  of  paralysi>?i  will  appear, 
corresponding  willi  the  purt  thut  m  involved;  the  extent  of  the  paralysi;^  and  its  seat  fixing 
the  portition  of  the  wound. 

Sprain  of  the  Back, 

The  word  **  fipntin"  is  very  hroad,  and,  when  applied  to  the  back  is  indeed  vague.  It 
may  nienn  pimply  a  stretehinj^  of  the  muscled  or  ligaments  of  the  buck,  or  a  more  complete 
laceration  of  the  lutt«*r,  and  separalion  of  the  spinous  processes  of  the  vertehne  with  expo- 
sure or  injury  of  the  cord.  The  number  of  artieniations  in  the  spine,  numbering;  nearly 
eighty,  rendei"s  such  an  accident  as  a  *i])ra»n  a  common  occurrence;  any  iwist  of  the  spine, 
or  forcible  flexion,  may  Cfmst'ijueiiily  injure  s»ome  of  these  joinis.  Sprains  nuiy,  more- 
over, be  followed  by  acute  or  chronic  Joint  disease  of  a  serious  and  iui^idjous  nalnre. 
When  the  bead  is  bent  violently  f(»rward,  the  inuscle!s  and  ligamt-nU  may  be  so  torn  ns  to 
give  riine  to  efiusiou  of  bloini,  swellinjr,  ami  .severe  hical  pain.  Witun  the  body  i*  Hexed 
with  violence  not  suHieient  to  <»ive  rise  to  fracture,  there  may  be  the  same  results,  and  so, 
alao,  when  a  man  falls  u[>on  his  hutti»ckti.  In  each  case  there  may  be  external  evi<lence 
alone  of  injury,  or,  there  may  be  evidence  of  some  atfi.'ction  of  the  cord,  such  as  is  aflorded 
by  the  presence  of  i»ara!ysis.  ju-oving  that  the  cord  has  been  stretched,  if  not  pernmnt  inly 
injured,  li'  the  symptoms  rapidly  or  even  gradually  subside,  no  grave  misc)»iof  probably 
may  have  taken  place,  AVhen  the&e  are  persistent  or  obi^tinate,  a  less  favorable  opinion 
should  be  formed.  If  the  lumbar  region  is  the  part  involved,  it  is  not  uncommon  for 
ha^maturia  to  appear,  and  this  may  be  slight  and  pai«s  away,  or  be  more  [jersistent.  It  is 
not  "generally  a  very  serious  symptom,  unless  llu^  kidney  is  ruptured;  a.<  a  rule,  it  disappears 
gradually,  and  no  evidence  remains  that  organic  renal  disfiis<i  is  rver  tlie  conse<|uence. 
*•  Of  the  many  cases  I  have  witnessed,"  «iys  Le  (iros  Chirk,  "  I  liavi^  nevt:r  had  rejisori 
to  suspect  that  nephritis  or  or;::anic  disease  followed."  (•  liril.  Metl.  Journ.,"  Oct.  3, 
18(')8.)  Mr.  Shaw,  in  *  IIolnu_>'5  Surj^ery,"  gives  a  ease  where  the  bleeiling  laste«l  for  four 
days,  ce.ised  tor  two,  and  tlien  reappeared  in  all  its  severity.  After  the  lapse  of  two  more 
days  it  again  ceased  for  twenty-four  hours,  reappi-aring  for  a  thinl  limy  severely,  ihea 
ceasing,  and  a  52;ood  recovery  followed.  When  the  kidneys  are  dii?eased  and  when  calculi 
also  exist  in  them,  this  synipttun  is  more  lik<dy  to  aj)pear  after  injury. 

Hemorrhage  may  tak«  place  into  the  s[)inal  canal  as  the  result  of  a  sj*niin,  or,  laceration 
of  the  iigamenlh,  the  blood  probably  flowing  froni  a  laceration  of  some  of  the  large  Vfin« 
tlmt  surround  the  cord,  or  from  a  spinal  artery.  i^Ir.  llewett  lias  related  a  ease  of  sudden 
death  from  a  lall  on  the  head,  recorded  by  Dr.  Deville  in  IHAii  ('Mem.  de  la  Soc.  de 
Chirurg.  de  Paris,*  t.  iii),  in  which  no  other  ietjary  wjis  found  to  the  nervous  centres  than 
hemorrhafre  into  the  canal  in  its  whole  lenfjlh.  Mr.  Le  Oros  Clark  lias  recordird  a 
second,  in  which  a  man  was  struck  violently  on  the  back,  tliough  there  were  no  imme- 
diale  spinal  symptoms.  Paraplegia  soon  followed,  however,  which  extrnded  upwards 
destroying  life  by  as|dtyxiii,  and,  after  deatfi,  tlte  theca  was  found  distended  with  fluid 
blotul  derived  from  a  ru[itijred  spinal  artery.  He  gives  also  another  c;use  somewhat  simi- 
lar in  synqttoms,  though  m»t  in  result,  where  the  patient  recovered  after  two  years. 

Trkvt.mknt — In  all  these  cases  of  sprain,  slight  or  severe,  rest  is  essential,  the  sulTerer 
being  allowed  to  assume  the  position  in  which  the  greatest  ease  can  l>e  obtained.  The 
a[tplication  of  ice  in  a  bag  is  also  of  great  service  where  much  swelling  or  pain  exists.  In 
<tlher  eases,  a  warm  pop[)y  fomentation  gives  relief,  or  a  mixture  of  bellinluiina  and  opium 
nibbed  down  with  glycerine  and  applied  on  lint.  When  spinal  symptoms  are  present, 
the  greatest  caution  is  needed,  and  the  case  ought  to  be  treated  as  one  of  con€US*ion  ot 
the  cord. 

Preventive  treatment  is  all  important,  to  ward  off  secondary  inflammnlory  changed 
both  of  the  spine  and  cord. 

R<'st  in  the  horiztnital  position  for  seven  or  eight  weeks  is  essential  in  all  severe  ense&t 
and,  even  in  milder  I'orms,  exercise  must  be  ^anctioneil  with  caution. 

When  harmaturia  occurs,  it  rei[uires  no  special  treatment  unless  severe.  Gallic  acid, 
in  gr.  v  or  gr.  x  doses  two  or  three  times  u  day,  may  then  be  given,  but,  as  a  rule,  Xh\»  i« 
not  necessary. 
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CURVATTJRE  OF  THE  SPINE. 

There  are  two  forms  of"  curvature  of"  tdu  spiiif ,  tateral  uinl  unj/ufar.  Tlie  iateraf  ii*  due 
to  a  relaxation  of  the  li^iinenls  and  niuBclt:s  of  tlie  ^pine,  \viiic'h,  in  a  lieailtliy  sufiject 
nuunlain  the  bony  ci>l(iinn  in  its  normal  position.  Tlie  augnlnr  i^  cnui^ed  by  orgzinic  dis- 
ca'^o  of  ono  or  more  of  tlie  bodies  of  tl»e  vertebra;,  or  of  the  inU;rvertebral  substances.  It 
H  geoeiuUy  known  as  **  Pott's  curvature." 


Lateral  Curvature. 

This  is  by  far  the  more  common  of"  tite  two,  and  is  generally  found  in  girls  Iwtween  ten 
ami  twenty  years  of  age;  fiomi'times  in  younor  oliildren,  and  is  IVe<f|uenlly,  not  alwayjs^ 
HfiicK-ialed  with  some  want  of  |K>wer.  It  is  mon?  common  in  th«*  middle  and  higher  idasses 
of  pociety,  wjjere  sedentary  oeeuputions  and  luxurious  enerv.iting  habits  too  often  exist, 
than  in  young  women  who  make  full  use  of  all  iheir  mui^eles  and  lead  an  aeiive  life. 

It  is  rneourafj;ed  by  any  one-sided  posture  of  the  body,  wlietlier  this  be  the  result  of 
some  faulty  habit,  or  of  oecnpaticm  ;  of  over-use  of  one  limb,  or  o4*  any  disease  or  deformity 
of  a  lower  extremity  which  occasions  ahorteninjj  of  the  limb. 

In  its  Hiirly  stngR  it  is  sehlom  discovei^^d,  and  attention  is,  as  a  rule,  drawn  to  the  dis- 
ease by  som<^  •*  ••rowing  om"  of  one  shoulder,  generally  the  right,  some  distortion  of  the 
chest-,  or  *ome  lilting  upwards  of  a  hip.  Thes^e  dt-formitiea  arc  frequently  first  noticed  by 
daficing  or  drill  mas'ler.'^.  When  a  curve  has  taken  place  in  the  upper  dorsal  region  of 
the  *«pine  to  the  right  side,  a  cumfteufwitoi-y  curve  is  certain  to  be  found  in  the  lumbar  to 
the  lel'i.  In  investigating  a  case,  it  i.s  ini[>orlant  to  bear  this  fact  in  mind,  »s  the  eon- 
ftecutive  or  compensatory  curve,  unless  of  long  standing,  will  soon  be  remedied  when  the 
ortghuil  one  has  been  cured. 

In  some  subjects  ihtre  exists  an  exaggeration  of  the  natural  carves  of  the  back.  When 
it  is  in  the  upper  dorsal  region  and  backwards,  it  is  called  rt/p/iosis,  when  in  the  lumbar 
and  forward,  lonioxig.  This  latter  curve  is  very  frequently  found  as  an  accompaniment 
of  hip  tltseftse,  ttiid  in  rieketf.  It  ia  always  present  in  congenital  displacemejit  of  the  head 
of  the  femur. 

Ai»r»ciftted  wilh  the  latenil  curvatures  there  necessarily  must  be  some  rotation  of  the 
6pin«^.  The  amount  of  thi*  is  very  viiriablp,  and  ih<p«'n<ls  upon  the  extent  of  the  curva- 
turt!  I  it  is,  doubtless,  due  to  the  i'orcible  bending  of  the  bones  downward  with   the  ribs, 
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L»t^r»l  PurvAJurc  of  Un«  «ptiJ*. 

Aalcrtor  view,  Po»e«irior  tI«w. 

Uny'*  fla«p.  Mas.,  Vo.  1(X»«3»".    THkoa  from  Etntn*  J -,  jpI.  H. 

tkMe  latter  helping  to  rotate  the  verlcbne  upon  their  ax«'s.  The  bones  may  be  so  twisted 
that  iheir  transverse  processes  project  backward,  carrying  the  ribs  with  them,  the  anto 
nor  narlivces  of  the  bodies  of  the  verti-bne  looking  towards  the  convexity  of  the  curve,  and 
ibr  iptiioua  pfvcesees  laterally  towanls  the  concavity.     The  thorax  is  thus  much  dis- 
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torted,  tlie  side  corn^sponding  to  the  curve  being  expanded,  and  the  opposite  one  grently 
contraeted.  This  Is  well  seen  in  tlje  annexed  drawinj^s  Fijr.  IH,  taken  from  a  living 
patient,  and  Fig.  93  from  a  preparation.  [The  term  rotary  lateral  curvature  has  been 
employed,  and  seerns  a  good  one  to  describe  the  Cftndition.] 

The  DiagnOBis  is  not  very  ditRcult  when  the  deformity  is  well  developed,  the  double 
curve  fj^iving  the  spine  a  sigmoid  form,  which  ii*  typical.  In  lews  severe  ca^es  this  curve 
can  readily  be  removed  by  extension  of  the  body,  either  by  lifting  the  patient  from  the 
ground  by  a  Imtid  in  e^ich  axilla,  or  by,  what  is  better,  the  vertical  siispensicm  of  the  jtatient 
by  his  hands  from  a  bur  or  u  pulley*  In  the  more  Revere  forms,  such  as  that  shown  in  the 
above  dra^vii»;:s,  the  deformity  is  ]>ermi»u('nt,  ihe  ribs  arc  thrown  out  in  an  extreme 
degree,  pushing  the  scapula  outwards  and  upwards,  and  tJie  lumbar  curve  is  in  the  oppo- 
site dtrec'tion  U>  the  dorsal.  The  wliole  thorax,  abdomen,  ,ind  ftelvi.s  are  altered  in  shape 
and  position  by  the  di^ormily. 

Tkkatment In  treating  these  cases  it  is  necessary  in  the  first  place  to  determine  the 

cause  of  the  deformity.  Should  there  be  any  strtictitral  disease,  such  as  a  growth,  or 
curious  bime,  these  will  require  utlentiun,  and  the  alteralirm  in  (lie  spine  becomes  thereby 
a  secondary  matter,  liut  in  the  great  majority  of  cases  of  laleml  curvature,  the  gpinal 
affection  is  the  result  of  impaired  health,  and  oonstitutionnl  remedies  are  demanded.  Th« 
treatment  must  be  directed  to  an  improvement  of  the  gnnenil  health,  and  tonics,  such  as 
iron,  quinine,  and  cod-liver  oil,  should  he  administered.  Good  air  and  good  food  are 
essenlinl,  and  in  certain  cases  local  treatment  is  of  great  value. 

The  feeble  muscles  and  weakened  ligament  should  have  rest,  though  they  are  to  be 
keiit  in  health  by  moderate  exercise,  they  arc  never,  however,  to  be  fatigued.  If  fatigue 
be  experienced  from  walking  one  hour,  such  ex«*rcise  must  be  curtailed  to  a  shorter  period. 
If  backache  be  produced  by  exertion,  less  must  Im^  taken.  Exercise  is  to  be  allowed,  but 
not  to  tiie  extent  of  producing  fatigue.  Silting  and  standing  ought  not  to  be  sanctioned. 
The  patient  should  retdine  at  stated  intervals  in  any  position  that  gives  the  greatest  ease. 
When  the  deformity  is  definite  and  the  dorsal  curve  is  to  the  right  side,  as  is  nearly  always 
the  ciise,  the.  patient  should  rest  upon  that  sid«^  with  a  pillow  beneath  the  right  arm;  the 
weight  of  the  body  in  that  position  acting  as  an  extending  force  ufwn  the  curved  spine,  and 
thereby  tending  to  reduce  the  curve.  By  resorting  to  this  j>racitee  two  or  three  times  a 
day  for  a  detinite  period,  depending  upon  the  nature  and  severity  of  the  nflectton,  much 
good  may  be  obtaine<l  and  very  severe  curvatures  remedied.  Cold  sponge  or  shower  baths, 
if  Ihey  can  be  borue,  are  always  beueticial,  so  also  is  a  moderately  IJrm  i)ed,  a  spring 
mattress  being  better  than  a  feather  bed.  ( Jcntle  calisthenic  exercises  are  valuable  adjuncts 
to  treatment  when  practised  with  discretion,  and  particularly  the  voluntary  vertical  exten- 
Bion  of  the  patient's  l>ody  by  manual  suspension  from  a  bar  or  pulley  ;  yet,  it  should  be 
remembered,  that  a  weak  spine  is  being  deailt  with,  and  anything  like  violence  may  be 
very  detriraentAh 

Should  the  curvature  luive  been  encowraged  by  any  faulty  habit,  such  as  standing  on 
one  leg,  or  in  one  position,  or  the  use  of  one  arm,  it  is  almost  needless  to  say  that  the 
habit  should  be  discontinued. 

The  objects  of  treatment  are,  therefore — 1.  To  improve  the  genenil  condition  of  the 
body-  2.  To  give  rest  to  the  strained  and  weakened  muscles  and  ligaments.  3.  To 
strengthen  tlie  muscles  that  support  the  spine  by  exercise,  which  nrust  be  carefully  regu- 
lated to  preveni  fatigue.  4.  To  restore  the  spine  to  its  normal  direction  by  jKisture,  and 
by  pressure  applied  in  Ihe  horizontal  position. 

Mechanical  contrivances  have  been  mnch  vaunted,  and  are  often  employed,  I 
confess*  however,  to  having  little  t'aith  in  their  value  as  curative  agents.  They  tend  to 
cause  atrophy  of  the  muscles  that  su[jport  the  back  instead  of  strengthening  them,  and 
thus  to  make  the  delbrmity  permam'nt.  In  bad  and  exceptional  cases  they  may,  however, 
be  employed  when  the  treatment  sketclie<l  out  cannot  be  borne  or  is  inapplicable,  and  of 
all  supports  that  of  Sayre  is  the  best.  When  the  deformity  is  irremedial  and  support 
essential  to  allow  the  patient  to  move  about,  such  an  instrument  is  of  great  value. 

It  is  probable  that  the  deformity  in  its  e;irly  stage  chiefly  arises  from  a  compressed  con- 
dition of  the  intervertebral  substance,  it  being  well  known  that  this  material  is  capable  of 
being  compressed  one-fourth  of  its  thickness.  Hence  a  pers<in.  by  niiiintaiuing  the  erect 
posture  during  the  day,  will  be  an  inch  shorter  at  night  than  in  the  morning.  Any  lateral 
curvature  of  the  spine,  liowever  produced,  unless  n^medied,  will  incn.*ase  and  be  compli- 
cated with  rotation.  When  unequal  vertical  compression  is  therefore  kept  up,  the  defor- 
mity produced  by  it  becomes  permanent,  and  the  growing  bones  necessarily  assume  shapes 
and  positions  corresponding  to  the  deformity,  and  tending  to  increase  it.     [Subcutaneous 
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tion  of  the  dorsiil  muscles  lias  been  resorted  to  by  some  surgeons,  but  is  not  accepted  as 
an  establisbed  mode  of  treuiment.] 

Angular  CuRVATrRE  or  the  Spii^b. 

This,  which  is  generally  known  as  Poll's  ciirvatiiro,  is  ihie  to  »  dostriu'tive  inflamma- 
lon*  change  of  ihe.  hodit^s  of  the  vertebnc  and  intervertebral  substanres.  It  bejfins  iJ^urtiJy 
in  the  latter  slnicture,  although  the  bone  itself  may  be  itjs  primary  sr*at,  an«i  is  at  times 
associated  with  tubercular  def)osil  in  the  tissue,  though  there  is  no  eviilence  to  prave  that 
it  is  always  due  to  the  presence  of  tubercle.  The  curvature  \s  directly  due  to  the  ileslruc- 
tion  of  the  bo4lie9  of  tlie  vertcbrjc  and  the  intervening  intiTverttdirul  substance,  tlie  upper 
vertebra  falling  down  towards  the  lower,  and  joining  with  it.     When  tlie  bodins  of  many 
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Ang^nlar  cnrTatnrt^  of  t)i«  •plui*.  the  •iiitie  m  thut  llln»tral<'d 
Id  ihf  former  (l(ruro,  U^ktn  from  a  pfrti4>Qt  let.  3A. 


of  the  vcrtebriB  are  involved,  the  deformity  will  be  severe  ;  a  preparation  in  Guy's 
Muneum  (lOOC",  Fig.  '.♦.>)  shows  the  bodies  of  twelve  vertebra'  im[»licated,  but  a  cure 
frsnlted,  Panily<*is  may  attend  ihis  atJection,  (hough  it  is  rare  to  tind  the  cord  involved 
in  the  di»**aj<e;  the  nuHt  »lL'>triJctive  changes  takinp:  place  in  the  bones  j  great  dclbrinity, 
even  to  an  acute  lK'ndin|»  of  the  cord,  may  exist,  without  giving  rise  to  nervnus  coniplica- 
lion  {Vig.  i^<5).  Th»'  paralysis  too  may  be  lasting,  but  more  commonly  is  rmly  temporary. 
Angidar  curvature  may  occur  at  any  period  of  life,  but  is  more  liable  to  appear  during 
the  growth  and  development  of  the  gpine  ;  and*  conse<pjently,  is  more  freiiuently  found  in 
childhood.  From  a  remarkable  preparation  in  the  (iuy's  IIos|i.  Mas.  (1004")  it  would 
0ef9in»  that  it  may  attack  the  fn-tus  in  utero,  the  bodies  of  three  or  four  of  the  dorsal  vertebra} 
in  this  case  being  clearly  fused  together  from  disease,  thus  giving  rise  to  angular  curvature, 

Whfn  a  cnre  takes  place,  it  is  generally  by  anchylosis  ;  occasionally,  however,  the 
pui?  are  hehl  logf  ther  simply  by  fibrous  tissue. 

The  disease  u>ore  commonly  attacks  the  lower  dorsal  region  of  the  spine  than  any  other, 
Although  the  cervical  and  lumbar  regions  are  not  seldom  implicated.  In  nire  cases,  it 
•Uackji  two  different  regi«tns  of  the  spine.  It  may  run  through  its  whole  course  even  to 
a  Cliret  without  giving  rise  to  any  external  suppuration ;  more  commonly,  however,  an 
sbioes*  makes  it*  appearance. 

SpiMo^  ubseesB Pu*  will  sometimes  find  its  way  from  tlie  dorsal  region  beneatli  the 

fMcij\  that  covers  in  the  psoas  nniscle  under  Poupart's  ligament,  and  then  ap[»ear  ixa  a 
0welJing  in  the  groin  at  il«  inner  liulf  {psoas  abscess).  The  swelling  may  burrow  down- 
ward* and  int'olve  i)te  whole  thigh  in  one  large  abscess.  When  the  disease  is  in  the 
lombar  region,  pus  may  burrow  l>etween  the  dense  layers  of  fascia  that  bind  in  the  quad- 
nitus  luroborum  muscle,  and  apjK'ar  in  the  front  of  the  ab<loraen,  above  Poupart's  ligament, 
or  in  the  loin  (htmhar  abscess).  la  other  case*,  it'will  make  its  way  under  the  fivscia 
that  cover*  in  the  iliactis  nmscle,  and  appear  beneath  Poupart's  ligament,  but  at  its  outer 
bilf.  In  other  instances,  again,  the  matter  will  find  a  pciawige  downwards  into  the 
pelrtA,  and  either  make  its  way  through  tlie  sciatic  notch  into  the  gluteal  region  {<jhttettl 
aksef»»)f  nt  puss  downwards  behind  the  trochanter  major  to  the  thigh.  In  sljll  rarer 
atf«-«  the  p«s  MpfH?ars  by  the  side  of  the  reetura. 

Whro  the  cervical  region  id  the  seat  of  the  disease  suppunitiou   may  appear  In  the 
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pharynx  ns  a  phnryngcal  nhseesgy  or  externaHy  in  the  neck  behhul  tlie  slerno-cleido-mas- 
toid  muscle,     Tht?  following  cuse  is  a  good  example  ot"  this: — 

A  boy,  aH.  3,  was  hrought  tu  me  at  Guy'fi,  in  ISG-i,  for  some  affection  of  his  npper 
cervical  vertehra",  con.siMHieiit  on  a  fall  down  siairs  upon  his  head.  An  abscess  formed 
two  months  after  the  accident  behind  ihe  left  sterno-cleitlo-masloid  muHcle,  from  which 
a  |)iece  of  the  lamina  of  a  vertehra  ejiCiiped  six  months  afterward!^.  He  kei»l  his  bed  for 
npwards  of  a  year,  when  he  ^<>t  up  with  a  stiff  neck.  He  was  unable  to  nod  i>r  rotate  the 
head,  clearly  sihowin«(  that  the  joints  l>etween  llie  occipital  bone  and  the  firet  two  veriebr» 
had  been  dineii^ed  and  become  ancliylosed.  In  lrttj7  tliis  hoy  again  came  under  my 
notice.  His  liead  was  quite  fixed  ;  the  cervical  vertebra}  seemed  shorter  ihun  Uflual,  but 
no  irregularity  existed. 

The  annexed  dniwings  (Figs.  97,  97a,  97b).  taken  from  Ellen  T — ,  a>t,  14,  a  patient 
of  Mr.  Polamrs,  illustrate  a  severe  case  of  cervical  disejL^e  with  hittral  deformity.  In 
this  patient,  ;i  good  residt  was  obtained  by  raeaua  of  the  apparatus  depicted  in  Fig.  '.'"u, 
the  cure  resulting  in  anchylosis. 


Fio.  97. 


Fin.  97a. 


Ffrt.  97b. 
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Fig.  98. 


Etn*tv/'«f  proee»-» 


From  any  of  these  ubscwseg  bone  may  exfoliate,  am!  it  miiy  be  roughed  up  from  tlic 
pharynx,  or  iHscliarged  tlirougli  the  neck.  I  have  a  seen  a  mass  of  bone,  (he  size  of  a  nut, 
come  away  from  a  lunihar  ahseeu«is,  and  a  piece  of  bone,  ch-arly  spinal,  discharged  from  an 
absce.'is  of  the  ihigh,  opening  above  the  knee-joint.  In  a  case  brotiglit  under  my  notice 
by  a  valued  dre.^ser,  Mr.  Burgess,  the  anterior  lialf  of  the  atlas,  wilh  its  arlicidar  facet*, 
was  expectomted,  recovery  ensuing;  and,  in  (iuy's  Hosp.  Museum,  there  is  a  preparation 
of  the  odontoid  process  siimilarly  got  rid  of.  In  tact,  from  all  tliese  xpinal  abscesseSj  bone 
may  be  discharged,  and,  what  is  more,  recovery  fidlow. 

Su[tpurati<m,  howmer,  does  not  always  take  place.  A  woman,  aet.  80,  came  nnder  my 
care  in  l.s.">y  for  u  titiffness  of  her  head  and  neck,  that  had  been  increasing  for  two  years, 

and  which  she  regarded  as  rheumatic.  When  I  «vw  lief 
the  head  was  immovably  fixed  and  slightly  rotated  to  tlic 
right  8ide.  Rotation  and  nodding  were  impossible. 
Tliere  vvii^s  much  ihickeuing  about  the  cervical  vorlcbroe, 
wilh  ]»ains  darting  upward  lo  the  vertex  and  downward 
to  the  shoulder.  By  rest  in  bed,  fomentationj^.  and 
tonic.«i,  all  these  disappeared,  and  recovery  ensued,  but 
with  a  stiff  neck.  My  colleague,  Ur.  Fugge,  has  also  re- 
corded in  till?  'Path.  Soc.  Trans.'  for  1877  a  remarkable 
case  of  synostosis  of  the  arches  of  the  vertebne,  of  flie 
ribs  to  the  vertebne,  and  hip-joint,  in  which  a  bending  of 
the  dorsal  vertebra*  fbrwiird  with  immobility  were  the 
only  symptoms  of  spinal  disease  that  existed  (Fig.  98). 
It  occurred  in  a  man,  set.  34,  who  died  with  inflammation 
and  dilatation  of  the  bronchial  lubes  from  asphyxia,  hi3 
breathing  having  been  entirely  dijiphragraatic  from  a  want 
of  movrmeni  in  the  costal  joints. 

Dia^osis — When  any  acute  angular  curvature  of 
the  s[une  exists  there  can  be  no  difBcutty  in  reeogniiing 
the  nature  of  the  disease,  or  the  process  by  which  ihe 
curvature  lins  been  bmiiglii  about.  When  a  large  aV»?ces3 
coexists  with  the  deformity,  tiiere  \a  good  rejison  to  sus- 
pect, that  the  one  is  the  direct  result  of  the  olheri  more 


'1^? 


^JUb 


■1 


uf  rU>»  to  Tcrt«bne,  ^o. 


CCRVATUBE    OF    THE    SPINE. 


221 


:  jwirticularly  wlien  th^  stippuration  c«n  be  trai'ed  up  to  Ihp  spinal  »li'forini{y.     Tlic  (Jilfi- 
I  culty  of  <Iiagnosiis  is  felt  in  tlic  early  stag*?  of  llie  disease  before  any  local  eliunjj^e  Im*  taken 
place,  and  it  is  here  that  givat  care  is  needed,  because  if  any  decided  ^oml  is  to  be  ;,'ained 
by  treatment,  it  is  at  this  early  period.     "What,  then,  arc  the  indications  which  denote  the 
pre&ence  of  spinal  disease?     Local  mtd  persistent  pam  h  probably  the  e«rli»'j*t,  and  when 
this  is  accompanied   by  heal  tenderness  on  firm  pressure  the  giirgeon's  suppicions  should 
I  be  excited.     When  to  these  symptrtms  the  patient  exhibiis  n  rii/niittfof  tftf  spine  in  walk- 
ing or  moving,  when,  on   bein;j:  told  to   pick   up  anything  I'mm  the  gronnd,  Ar  he/ids  his 
\  kfte>es  in  preference  to  bending  /u'x  /ntcL\  the  diagnosis  becomes  more  certain.      When  pain 
*  i*  detecte<l  in  the  course  of  any  of  the  nerves  coining  from  ihe  seat  of  the  affection  ;  when 
the  p;iii»'nl  complains  of  any  smblen  jar  of  llie  hack  by  a  slip  down  stairs  or  by  any  jump; 
when  any  conf^litulional  ilisttirbance  is  present,  such  as  a  (piick  pntse,  occasional  tebrility, 
and  n  furred  tongue  ;  when  all  tliese  symptoms,  or  many  in  combination  exist,  during  that 
j)erio<l  of  lite  when  bones  are  growitig,  and  bone  diseiLse  is  apt  to  ap[)ear,  the  surgeon 
fthunid  always  suspect  disease  of  some  portion  of  the  spine,  and,  until  lie  can  witisfy  him- 
I  wlf  that  none  such  exists,  it  i.4  a  wise  plan  to  treat  the  cjise  as  if  it  were  present.     It  \s 
true  that,  by  adopting  this  rule  of  pnictici*,  he  will  be  occasionally  misled,  and  at  times 
treat  a  onse  of  hysteria  as  one  of  spinal  disease  ;  hut  then  what  harm?     F!«'  will  [irohahly 
do  go«vl  to  the  hysrerit'al  patient  by  the  treatment  he  Wi)uld  adopt  for  the  spinal  complaint, 
irhile  he  wouhl  certainly  do  much  harm  to  the  latter,  by  neglecting  gnch   measures  as  are 
essential  for  it§  successful  treatment.     [When  pain  occur;*,  or  crying  h  pruduced.  by  strong 
pirsbun'  downwards  on  the  shoulders,  and  relief  is  given  by  extension,  obtained  by  liliing 
Ihe  child  with  the  hands  placed  under  the  axiilie,  there  is  a  presumption,  amounling  almost 
[  to  certainly,  that  ilisease  of  the  spine  exists.] 

Treatmknt It  is  an  interesting  clinical  fact  that  the  best  cases  of  recovery  from  the 

worst  exam[dej<  of  i«pinal  curvature  anil  disease  are  to  be  found  amongst  that  miserable 
cJa.«^  of  patients  who  have  never  had  any  chance  of  receiving  proper  treatment  ;  wlio  have 
never  had  rest  or  any  care  ;  in  whom  the  disease  has  run  its  course  nnnttended  and  uncarcd 
for,  and,  yet,  in  whom  a  cure  has  taken  phice  with  firm  anchylosis,  although  with  de- 
formity. The  majority  of  these  cases  are  examples  of  disease  of  the  dorsal  ^*e^tebr»i. 
Howr  tar  this  deformity  might  have  been  lessened  or  prevented  by  proper  treatment,  is  an 
opeti  question.  Nevertheless  it  is  beyond  all  doubt,  titat  in  the  early  stage  of  this  disease, 
immobility  of  tlie  spine,  rigidly  and  persistently  nKtiiilained,  and  the  removal  of  down- 
ward presfciire  are  absnlutely  essential  f>oints  of  practice  to  he  observed.  Not,  however, 
rest  upon  the  back,  fur  in  many  instances  this  supine  ]uisition  temls  rather  to  separate 
jiart*  that  ought  to  be  kept  in  contiicl  j  but  rest  in  any  position,  prone  or  supine,  the 
pattetit  feels  to  be  most  comforiable. 

TUe  g#*neral  health  of  the  jwitient  must  be  maintained,  as  much  as  |)ossible,  by  simple 
nutritious  foi»d,  stimulants  enough  to  assist  digestion,  and  no  more,  with  tonics,  snch  as 
iron,  quinine,  and  co<l-liver  oil. 

When  pain  exists,  local  lomentations  are  often  a  comfort;  occisionally  too  the  applica- 
tion of  n  lew  leeches  relieves.  Small  Hying  blisters  placed  alternately  on  either  side  of 
tin:  pninful  spot  are  sometimes  of  use,  and  a  |diister  of  belladonna  or  opium  rubbed  down 
with  glycerine  over  the  part,  is  a  valuable  adjuncrt.  When  severe  nerve-pain  is  present, 
ihe  hy|>odennic  injection  of  morphia  ma}'  be  usecL  Sedatives  must  be  given  to  induce 
pp  when  it  c^tnnot  otherwise  be  obtained.  Scions,  raoxas,  and  mercury  are  not  to  be 
om  mended. 

IJy  the  adoption  of  this  line  of  treatment  a  cure  may  be  obtained.     It  must,  however, 
?  followed   out   for   months,   and  even  years;  the  greatest  cure  being  taken  that  the 
jiutient  i«  not  reiease«l  loo  soon,  for  a  relapse  is  always  a  very  serious  affair. 

r>r.  Lewis  A.  Sayre't*  plaster-of-Varis  jacket  appears  to  me  to  be  the  best  kind  of  appa- 
mtUK,  for  it  is  simple,  economical,  easily  applied,  and  efficient,  securing  absokuo  immo- 
bility of  the  wpine,  and  at  the  sanie  time  giving  comfort  to  the  wearer.  It  can  be  readily 
applied  by  any  medical  practitioner  with  little  expense,  and  does  not  debar  the  (uttient 
from  the  bemdit  ot'  fresh  air  an«l  change  of  scene. 

Th«'  Ijody  of  the  patient  to  whom  it  is  to  be  applied  is  first  to  be  covered  with  a  thick 
clo*cly-woven  merino  shirt,  which  is  to  be  fastened  above  over  the  shoulders,  and  below 
between  the  thighs ;  in  a  female  over  a  handkerchief.  A  pad  of  sufficient  size,  which 
Sayrc  calls  a  dinner  pad,  is  then  to  be  introduced  beneath  this  shirt  over  the  region  of 
the  »toma»'h,  of  sufficient  size  to  supply,  when  it  is  removed,  a  s{iace  which  will  |»ermit  of 
<li-  if  the  abdominal  pariete^.     The  patient  is  then  to  be  supported  by  straps  care- 

hi  d  to  the  axillte,  symphysis  mentis,  and  occiput  (Fig.  IVj)^  attached  to  the 


222 


CURVATURE    OF    THE    SPINE. 


extremities  of  a  cross-bar  which  mtiy  be  auapendod  from  a  book  fastened  to  a  be.am  or 
high  door  by  a  compound  pulley,  the  body  heiiig  suflii'iently  siirjpended  to  allow  of  it,** 
weight  serving  »:<  on  extemliiig  (brce,  but  alicat/s  within  the  limit  of  pain.  The  trunk  \% 
then  to  he  carc^fully  encased  from  Ik  low  the  crests  of  the  ilia  upwards  to  the  axilla;  by 
the  rapid  application  of  coarse,  muslin  or  crinoline  bandages,  2^  inches  wide,  into  which 
dry  frciUly-ffround  plaster  of  Paris  has  been  rubbed,  the  bandages  just  before  they  are  used 
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Km.  99.— Detcrlptloa  of  8»yre'»  ipparntnn  «•  Improved  hj  Ooldlng  Bird,  by  whieh  tho  clr»g  od  Iha  arniB  unci  b«»d 
ean  b«  rariod  by  ftU(»r1ng^  the  relntivo  leuetUs  of  corda  i  &iid  o.  The  tiDAUcr  the  angle  at  u  tU«  more  tb»  <lr«« 
OD  tho  hftttd,  ard  rire  versa. 
A.  Groan-bar  Rospf-nded  by  ruonlag  taokl«  to  Sayro't  tripod  or  to  hook  aecared  to  rro«s*b(>ata  of  a  foldliifr  door  %. 
Pulley,  acting;  upon  contml  bar.  to  the  ctid  of  which  are  auspvuded  tho  iron  rlfipg:  c.  attachnd  to  boad.pli><^,  «, 
u.  Pallpy*  coiin«>ctcd  with  arm  KUBpcudrr,  f,  by  hook  u^  and  b,  rio^,  worked  by  niiinlDg  rnrd  dtf  inchr*  loBfi 
which  can  be  IcngUioncd  at  will  and  faatriu'd  by  cleats,  o.  n.  Hcad-plrcc  niad<<  <if  2-1  iiih  worsted  wfbblny 
flvwn  Into  a  circle  5174  Inches  for  adult,  2n  inch««  for  cbudn^n,  with  {a)  cbln-|tli'p*  laadt  of  waiib  l*aihfif,  and  (ft| 
two  circular  ftllders  of  Aame  w«b,  f(  incht^e  ronud,  attached  (o  Iron  riags,  c.  The  thdor^,  by  boto^  sMil  fiirwarda 
or  bttckwurds.  can  lit*  inado  (o  pull  inor<*  or  U>aa  against  the  chin  or  occiput,  p.  Arm-plores  inad(>  uf  'i-luch  col' 
ton  web  one  yard  round,  <"»pAble  of  lu'lnjr  ahorti'ued  by  backlo.  Th«y  ar«  aoftly  paddod  with  horao-bair  in  th* 
tnlddla.and  cov^rt^d  wUh  waaL-Icnthcr :  each  carri«<a  an  iron  ring,  B.  Ob  flrat  auapt^ndliig  a  paUonl  th*  raaainf 
eord,  <>,  abunld  be  al  lie  tthortcat,  tho  centre  cord,  i.  at  It*  longeat. 

Fiu,  ODa.  Sayre'a  jnry-maNt  apparalun,— «  Two  pleitea  of  tuallcablti  Iron  bent  to  fit  the  conro  of  the  back.  h.  Threo 
or  more  ronKhencd  strips  of  tin  attached  to  iron,  long  enough  to  cDcircle  Ihe  body.  c.  Central  shaft  carried  lu 
a  carve  ovnr  th«j  top  of  the  head  and  capable  of  bolng  elongated  at  will,  «priujflnjr  from  croBB-plec«8  of  a,  d. 
Swivel  (trnaa-bar  with  hooka  attached  to  end  of  c,  from  which  atrapa  depend  to  Hupport  head  and  chin  rollar,  r. 
ThU  apparatnn  la  applied  over  the  Jacket  with  a  pUater  bandage. 


id  left ; 


bein^  phiced  vertically  in  tepid  water  deep  enough  to  cover  them,  and  left  a  siiliicient  time 
to  allow  all  bubblcH  to  escajie.  The  hundagrs  should  be  well  squeezed  before  they  are 
rolli'd  round  the  body,  and  in  their  apitlication  care  should  be  tnlien  to  gee  that  they  are 
applied  flat,  witho*it  making  nuy  traclion,  and  well  smoothed  down.  It  is  well  also 
during  this  proce.^!*  to  wrt  tht^  jacket  with  water,  and  rub  in  mnn'  plaster. 

The  patient  should  be  kid  »lown  in  the  recumbent  position  upon  a  mattress  before  the 
plaster  is  i|«ite  set,  the  ilinner  pad  removed,  and  the  casing  slightly  flattened  in  front  of 
the  anterior  su[>ertor  f>pin«)us  processes  of  the  ilium,  to  guard  against  pressure.  The 
merino  jacket  may  then  be  unfastened  beneath  the  thighs  ami  above  the  alioulders.  and 
turned  at  both  ends  over  tlie  casings  the  ends  being  fastened  down  by  a  few  extra  turns  of 
the  plaster  bandage. 

Jn  the  course  of  a  fortnight,  if  all  things  go  on  well  and  no  evidence  of  undue  pressure 
in  any  [»art  exists,  the  ciising  may  be  split   up  along  the  front,  its  edges  liound,  eyelets 
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introduced^  and  a  lace  inserted,  in  order  that  it  m.ny  in  times  he  removed  for  yiersnnal 
cleuriljness  and  comfort,  antl  rea|>plied.  The  jiicket  sliorild  be  worn  su  long  as  it  is  easy, 
and  nlien  worn  oui  another  .should  be  substituted.  [It  can  often  be  worn  widiout  trouble 
for  many  weeks.] 

M  here  extra  support  is  needed  strips  of  tin  three-quarters  of  an  inch  wide  may  be 
bound  round  the  thorax,  or  applied  vertieiilly  beneath  the  handnr'e;  and  when  the  eervieal 
or  upjjer  dorsal  region  is  diseaised  a  vertieal  splint,  Sjiyre'8  jury-mast  appanitus  (Fig.  dd)^ 
to  !«ke  off  nn'(4sure  of  the  head  and  prevent  rotation,  wilt  be  requin:-*!.  When  this  e;plint 
is  used  for  luterul  eurvafures  the  patient  should  susji^end  himself  by  his  nrni8, 

The  dinner-fKid  should  be  mad*'  of  cotton-woo^  I'olded  in  a  handkHrcliief  so  as  to  form 

Ei'dge-shaped  mass  with  thin  edge  downwards.  In  female  jiatients  a  pad  should  be 
ed  over  eaeh  breast  and  removed  with  the  dinner  pad  jm^t 
re  th«'  plaster  sets.  Smaller  pad:?  may  be  plaeed  over  tlie 
anterior  iliae  sipines,  and  all  [»rominent  i^pinons  proeesses  pro- 
tected from  pressure  by  U-\i  plaster.  *'AVhen  the  disease  is 
situated  in  the  dor*al  region  the  jacket  fthonld  not  be  opened, 
for  the  rea-ion  that  if  the  respiratory  movements  of  tlie  chest  are 
permitted  to  go  on  %vithout  restraint,  the  heads  of  the  ribs  will 
necessarily  move  freely  and  the  disease  will  be  inen-ased  rather 
than  diminished.  But  if  the  ribs  b*?  Iield  still,  and  the  dia- 
phragm thus  made  to  act  more  fully,  the  brr'uthing,  instead  of 
being  thoracic,  is  rendered  diaphragmatic  and  abdominal,  and  all 
the  fihort,  grunting,  catching  respiration  ceases." 

[Some  surgeons  prefer  to  apply  the  plaster,  or  silicate'  of  sodium 
jttcket,  while  the  patient  is  suspended  hori'zuiitafft/,  and  believe 
that  sufficient  extension  is  obtained  in  this  way.  It  is  less  liktdy. 
jierha|>s,  to  induce  the  nausea  and  distress,  that  may  occur  dining 
\crtiextl  ■i'Uspension.  Inslt-ad  of  leaving  the  plaster  euimss  upon 
ibe  |iatient,  it  may  be  removed,  and  used  as  a  mould,  from  w  liieli 
a  CM*t  o\'  the  trunk  can  be  obtained.  Around  this  cast  a  jacket  of 
fpft,  or  leather,  may  be  made;  and  employed  as  a  cleaner,  though 
more  expensive,  mechanical  su[»port  for  the  patient's  diseased 
▼crtebml  column  than  tht^  jdaster  jacket.] 

In  acute  or  progressive  disease  suspension  is  dangerous,  and 
vertical  extension  is  to  he  applied  with  the  greatest  caution, 
liumobiliiy  of  the  spine  is  tlie  essential  object  to  secure. 

Sptnai  obscr$$e$,  should  not  be  openi'd  hastily,  innsmuch  as 
they  may  become  abs(»rlM'd  and  wither  away.     Wlien  steadily 

►gressing.  however,  they  must  be  dealt  with,  and  the  best  method  is  without  doubt  to 

te  a  free  opening  under  a  piece  of  lint  sjitunited  with  oil  carboUzetl  or  not.  I  have, 
|i*»wi-ver.  in  some  eases,  made  a  \'tv(^  opening  into  the  abscess  without  any  such  precau- 
ttonK.  and  with  an  equally  good  result — making  it  so  free  tliat  no  pus  could  be  retained, 
and,  if  air  got  in,  it  lus  freely  got  out  again.  Ketuined  pus  and  air  are  sure  to  ilecom[»ose, 
but  if  a  free  vent  be  made  for  both,  harm  rarely  ensues.  To  allow  abscesses  to  eidarge  to 
any  fxlent  without  interfering,  is  not  goo<l  surgery,  as  the  amount  of  cojistitutional  dia- 
torbiince  that  follows  the  0{iening  of  an  abscess  is  closiily  proportioned  to  its  size,  and  a 
large  »b«*cf»-s*  cavity  secretes  more  pus  than  a  small  one.  It  is  true,  that  after  the  opening 
of  a  chnmic  absce*i8,  a  patient  who  may  have  been  fairly  well  becomes  feverish,  and  |>os- 
ftibljr  «xhaiiftted  by  hectic  ;  but  it  should  be  remembered,  that  by  delay,  the  abscess  will 
pr,  and  the  constitutional  disturbance  as  a  consequence  more  severe,  when  the 
\  taken  place. 
of  the  upper  cervical  vertebrae. — Disease  of  the  upper  two  cervical 
TCittfbra*  and  of  the  ticcipiuil  ariiculation  is  oKcii  f<)und,  and  may  be  accounted  for  by  the 
gremler  mobility  of  the  joints,  and  consequent  liability  of  the  ligaments  to  sjiniin  and  lace- 
n»tif>n.  Disease  may  be  situated  in  the  bones  entering  into  the  formation  of  the  joints,  or 
to  •  arts  binding  them  together;  and,  with  (he  discfise,  some  displacement  of  one 

«f  !  bni*  is  occasionally  met  with.     When  the  disease  is  in  the  second  vertebra, 

lUe  *xion<oid  process  may  se|>arate  and  even  exfoliate.  Such  a  result  took  place  in  a  case 
illustrated  in  Guy's  Museum,  prep.  1018",  in  which  a  woman  who  had  had  a  stiff  neck  for 
month*  couched  up  the  necrosed  odontoid  process;  recovery  took  place  with  a  stiff  neck, 
and  four  years  subsequently,  the  woman  W4is  following  the  occupation  of  a  barmaid. 

When  the  transverse  ligament  is  diseased,  the  odontoid  process  may  become  displaced 
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ami  tlir  rnnl  injured  (Guy'«  Museum,  prep.  1289").  Wlieii  tlvo  displacement  is  great. 
surlrk*n  iWtli  nmy  take  pluce  uinlur  liu-se  eircuinHtances  ;  and,  wlu^ij  parliul,  more  or  less 
ptmilysis  may  ensue,  according  to  llie  am«>iint  of  pressure  the  eord  lias  sustained.  Fixed 
pain  ubout  tlie  cervical  vertehnu,  with  pfiin  in  the  distribution  of  the  occipital  nerves  and 
stifl'neck,  is  always  suspicious  of  cervical  disease;  nn«l,  wlien  a^jjravaled  by  rotation  or 
downward  pressure  of  the  head,  the  case  i&  serious.  Under  these  circumstances,  the  aspect 
ol"  the  patient  is  very  chamcteristie  ;  the  chin  is  tilled  up,  and  all  the  muscles  of  the  neck 
become  rigid  ;  the  jialient  may  even  support  the  head  wiili  Iris  lumids. 

Treatmkxt  must  bo  conducted  on  recotrni>n*d  principles.  The  dnnjTpr  of  sudden  dentil 
by  the  disjdacemeiit  of  the  kmos  must  be  dintinished  by  the  applicHtion  of  a  support  to 
keep  the  head  straight  and  [prevent  its  fallinj;  forwards,  and  this  may  be  accomplislted  by 
ihe  aiipiication  of  a  collar  around  the  neck,  passinj^  under  the  chin  with  a  ^support  em- 
bracing the  head,  or  by  Sayre's  jury-mast  appamtu.s  (Fig.  H^a).  Rest  in  the  lioriznnfal 
position  is,  however,  of  greater  value,  care  bcirij?  obser\pd  to  keep  a  small  firm  )iillow 
underm-atli  the  neck  to  preserve  tlie  holluw,  ami  in  this  way,  ns  pointed  out  by  Hilton  in 
his  rlnssica!  work  on  rest,  **  to  lift  up  the  body  of  the  second  vertebra  and  remove  the 
odontoid  process  from  the  lower  part  of  the  tuedulla  oblongata,  and  thuis  prevent  tJie  fatal  ^ 
results  of  pressure  u|)on  it."  At  the  siime  time  tlie  head  should  be  kept  at  rest  by  ineaiiB 
of  sand-bags  applied  laterally.  Remedies  thai  have  been  mentioned  in  the  treatment  of 
anguhir  curvature  of  the  spine  are  here  of  use.  In  cases  of  severe  spina!  curvature  there  i 
is  good  reason  to  believe  tluit  th<'  span  of  life  is  often  shortened,  on  n<;count  of  the  inter-  j 
fereuce  with  the  rcspinitory  and  circulatory  functions  caused  hy  tlie  deformity.  My  col- 
league, Dr.  Fagge,  has  written  an  interesting  psiper  on  this  subject.  ('Guy's  llosp. 
Rep.,'  1874.) 

IBJURIES  AHD  DISEASES  OF  THE  NEEVE8. 

When  a  nerve  is  stnirk  orcoutus<Ml,  pain  is  [m>duced,  and  it  nuiy  !»■  of  a  passing  ting- 
ling clianuHer,  or  of  a  far  more  severe  kind.  Must  people  are  ren<lered  familiar  with  these 
facts  by  an  occa'^ioaal  blow  upon  the  ulnar  nerve,  or  whiit  is  caMed  I  be  *•  funny  bone." 
When  the  blow  has  been  severcj  the  psun  may  be  Ijisling,  and  the  lunriions  of  the  nerve 
so  disturbed  or  interlered  with  iis  to  give  rise  to  loss  of  power  or  sensation  in  the  parts 
su{»j>lietl  by  ike  itijured  nerve.  A  nuin,  let.  29,  went  to  slee[)  with  his  elbow  resting  oji  a 
talde,  and  when  he  awoke  there  was  complete  (jamlysis  both  of  motion  and  sensation  of 
the  parts  su[>plied  by  the  uiuar  nerve.  When  I  saw  him  two  days  nfterwards,  Ihe^e  symp* 
toms  were  very  marked  ;  there  was  also  tenderness  over  the  nerve  behind  the  inner  eon- 
dyle ;  to  which  spot  a  blister  wa.s  applied.  In  a  fortniglit  returning  sensation  apfieared, 
with  some  slight  ftower  of  motion  ;  «nd  in  tive  weeks  he  was  well-  Tliis  was  clearly  a 
ca.se  of  paralysis  of  a  nerve  fmm  contusitm.  A  man,  a't.  4fi,  received  a  blow  upon  his 
ulnsir  nerve  against  a  cliair.  No  pain  appeared  at  the  time,  but,  three  hours  later,  pain 
aufl  numbness  showed  themselves,  and  at  tliis  time  some  thickening  over  the  spot  could 
be  made  out.  In  the  course  of  tliree  weeks  these  syni[itoms  disappeared,  and  recovery 
WHS  complete.  In  this  case  it  would  appear  as  if  some  jjemorrhage  had  taken  place  in 
tlie  nerve  sheatli,  giving  rise  to  the  paralysis,  vvhjuli  disappe^ired  as  the  blood  was  absurbei 
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When  a  nerve  is  wounded,  piiin  is  produced,  and  this  may  be  of  a  ptissing  or  more  per- 
laanent  character.  In  nervous,  hysterical  subjects  the  lUTve  jiain  is  sonu'tiines  severe  and 
persistent,  and  is  then  callfd  neuralgia.  It  may  be  eontined  to  a  branch  ol  the  injured 
nerve,  or  it  may  involve  tlie  whole  trunk. 

When  a  nerve  is  divided,  complete  paralysis  of  the  ]>art8  su[)[died  by  it  follows.  It 
may,  however,  reunite,  and  recovery  may  thus  lake  place.  Paget,  in  his  *  Lecluree  on 
Surgical  Pathologv','  third  edition,  has  related  a  case  of  complete  division  of  the  mf*dinn 
nerve,  in  which  the  trunk  had  nearly  recovered  its  conducting  power  ix  mouth  after  the 
wound.  I  have  seen  a  similar  eajie  in  which  recovery  ensued  in  four  months.  The  fol- 
lowing is  another  examph?  in  (>oinf.  A  woman,  ;et.  .'Ji^eame  to  me  wit!»  an  incised  wound 
behind  the  inner  condyle  of  the  humerus.  The  ulnar  nerve  hail  been  completely  divided, 
and  lliere  wits  jn'rlect  paralysis  of  motion  and  sensation  of  the  parts  supplied  by  it.  The 
edges  of  the  WiUjud  were  adjusted  and  the  arm  placed  in  a  sling.  A  month  later,  sbc 
returned  with  a  burning  ]iain  in  the  little  finger^  which  was  really  cold,  btd  red,  swollen, 
shining,  and  blistered;  and,  when  touched,  some  slight  sensation  wjts  produced.     Cotton- 
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wool  »nd  oiled  lint  were  applied,  and  the  arm  was  fixed  upon  a  straight  splint.  The 
ori^innl  wound  liad  nearly  healed.  In  two  weeks  (he  finger  looked  natural;  sensation  in 
it  and  all  other  parts  supplied  by  the  nerve  had  improved.  In  another  month  she  returned 
with  the  old  symptoms  iis  bad  as  ever.  They  had  re-appeared  upon  the  removal  of  the 
splint  two  weeks  previously ;  but,  on  its  reapplication  with  the  cotton-wwo],  tliey  again 
disappeared.  The  splint  was  then  kept  on  for  two  months,  when  sensation  became 
natuiuK  complete  re|)air  liaving  taken  place  in  four  months.  When  seen  six  months  later, 
she  was  sttU  well. 

The  red,  swollen,  shining,  and  blistered  condition  of  a  finger  deprived  of  nerve  force  is 
characieristic,  and  is  genemlly  associated  witli  the  senwition  of  a  huniing  pain  and  loss  of 
IcnijM'raiare,  amounting  sometimes  to  a  depression  of  l>-'  or  lU*-  Falir.  These  symptoms 
are  dearly  due  to  maUnutrition.  When  the  nerve  repair  does  not  take  place,  these  symp- 
looin  are  very  apt  to  return  tVom  time  to  time,  on  any  change  of  temperature  or  depression 
ef  ihe  general  power  of  the  patient.  When  the  wlnar  nerve  is  completely  |)aralyzed,  in 
which  ca^e  ati*ophy  of  the  muscles  supplied  by  it  ensues,  the  aspect  of  the  hand  is  very 
chara-cteristic,  the  wasting  of  tJie  interosseous  muscles,  witli  the  abductor  indicis  (also  an 
snterogAeous),  and  all  those  of  the  little  fingers,  giving  rise  to  a  peculiar  hollowing  of  the 
parts  between  the  uietjicarpal  bones  which  is  typical.  Nerves,  when  divided,  do  nor,  how- 
ever, always  reunite.  When  a  piece  has  been  removed,  either  by  accident  or  by  design, 
a«  in  the  operation  for  tic  douloureux,  the  restoration  of  function  is  very  rare,  though  it 
may  occur, 

TitEATMENT — Bruiscd  nerves  are  to  be  left  alone,  natural  processes  being,  as;  a  rule, 
amply  sufficient  lo  etfect  a  cure.  When  recovery  is  '^hnv  find  associated  witb  pain  in  the 
injured  part,  the  application  of  a  small  blister  is  l)eneficinl.  Wlien  a  nerve  is  divided,  it 
IB  welJ  to  put  the  divided  ends  as  closely  in  contact  as  i>ossible  ;  to  place  the  limb  in  such 
a  |»or«ition  as  will  prevent  any  separation  of  the  divided  portion  ;  to  keep  the  paralyzed 
part^  warm  with  cotton-wool  and  of  an  e([uahle  temperature,  and  the  whole  limb  at  rest, 
until  coroi>lete  repair  lias  taken  place.  The  a[)plication  of  a  suture  to  a  divided  nerve  is 
a  legitimate  proceeding  ;  thougli  not,  however,  uniformly  successful.  Mr.  Favell,  of 
Sheffield,  has  recently  publisJied  some  evidence  in  favor  oi'^  the  practice  ('^Address  on 
Surger}-,"  'British  Medical  Journal,'  August  r>th,  1H7G},  and  Dr.  Weir  Mitchell  has 
Hhown  that,  in  120  cases  of  nerve  section,  regeneration  of  nerve  took  place  in  most  in 
[>ut  six  months  (*American  Journal  of  the  Medical  Sciences,'  April,  187fl).  [Mitchell  and 
liers  have  advised  doubling  the  distul  extremity  of  the  cut  nerve  upon  itselt,wlien  it  has 
en  divided  for  the  cure  of  neuralgia,  and  reunion  is  feared.]  When  much  nerve  ]>ain 
«sxii^l^,  belladonna  or  opium  rubbed  down  with  glycerine  is  a  nice  apjilieation,  and  the 
hvftodermic  injection  of  morphia  is  often  of  much  value.  [Paralysis,  resulting  trom  acci- 
dental division  of  large  nerve  trunks,  has  recently  been  successfully  treated  Ijy  cutting 
fD  upon  the  nerve  and  introducing  sutures.J 


Neubaloia,  Tic  DoulodkeI'X, 

'hf»  .«ubject  of  neuralgia  belongs  more  pro|H'rly  to  the  physician  than  to  the  surgeon, 
the  Intter  is  often  called  upon  to  consider  cases  of  this  nature.  £lt  occurs  in  nniny 
OffgRXMi  fruch  as  the  bladder,  rectum,  and  testicle,  and  must  be  considered  in  all  cases 
whew  a  differential  diagnosis  is  to  be  made.]  The  first  point  to  determine  is  whether 
ihr  pain  is  due  to  any  local  cause,  and,  if  so,  to  remove  it.  Tlius,  a  decayed  tooth  too 
pn  i*  the  cause  of  puin  in  the  course  of  branches  of  the  fifth  nerve,  although  the  tooth 
iy  liave  neither  ached  nor  exhibited  any  external  evidence  of  decay.  The  pressure  of 
inuUl  tamor  on  a  nerve,  some  irregtdarity  in  the  bone,  or  a  cicatrix  involving  a  nerve, 
W  eoitaes  which  sometimes  retpiire  the  surgron's  interference  to  effect  a  cure.  The  fol- 
lowing example  illustrates  these  remarks:  A  mitn,  int.  41,  came  under  my  care  in  180^ 
for  -M'vrPf  pain  down  the  anterior  and  outer  [iortion  of  his  left  leg  and  foot,  with  almost 
eocnpk^tr  paralysis  of  the  extensor  muscles.  The  symptoms  had  been  coming  on  gradu- 
i'or  yt'-ars,  and  had  followed  a  severe  wound  sustained  twelve  year*  previously, 
hcAd  of  the  fibula.  There  was  a  hard  cicatrix  over  the  head  of  the  fibula,  which 
^involved  the  exU-mal  popliteal  nerve.  I  made  two  deep  vertical  incisions  on  either 
ei4r  of  the^  cicatrix,  by  this  means  taking  tension  off  the  nerve,  and  aflbrding  complete 
irlief ;  six  weeks  later  he  waa  still  well.  Whenever  neuralgic  pain  is  associated  with  a 
caBceroUf  tamor,  or  comes  on  after  its  removal,  the  surgeon  shoyld  suspect  the  existence 
of  «ome  secondary  cancerous  deposit  in  the  course  of  the  sensory  nerve. 

TIm  great  ntajority  of  cases  of  neuralgia,  however,  have  a  constitutional  origin,  and 
15 
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their  cause  is  to  be  found  in  Fiomo  liereditary  tendency,  m  deprcRsiont  nnxiety,  or  some 
obvious  derangement  of  liealth,  such  ns  is  expn^ssed  by  llif  term  aii'ieniia.  Many,  too,  have  i 
a  inalari(ms  origin,  and  depend  on  eliniatic  inriuences,  sueh  as  re.sidenee  in  a  damp  ofvvet 
pHace.  Ciises  of  neuralf^ia  are  of  frequent  oeeurrince,  and  represent  what  would  have  been 
formerly  apne,  showing  tlie  iuHiience  of  the  miasmatic  air.  Tin*  disease  known  a.n  "  tic 
douloureux''  is  an  aflection  of  the  fifth  nerve  and  its  branches,  but  any  nerve  in  the  body 
is  liable  to  sutter.  The  pain  is  often  very  intense,  and  recurs  in  paroxysms  at  certain 
hours,  or  on  exposure  to  draught  or  cold-  [A  form  of  joint  neuralgia  is  found  in  hysterical 
•R'ftmen,  and  may  create  the  impre^aion  that  arthritia  exists.] 

TuKATiMEST. — The  treatmt'Tit  of  these  cases  of  neuralgia  ranst  be  regulated  entirely  by 
their  cause.     When  a  local  cause  can  be  made  out,  its  removal  is  the  only  remedy — for 
example,  the  removal  of  a  tooth,  of  a  tumor,  or  of  a  bulbous  extremity  of  a  nerve.     When 
hysteria  conipUeates  the  case^  or  tmy  uterine   disturbance,  Ionics  are  supge.'^ted,  such  as  , 
iron,  zinc,  or  quinine,  and  of  these  full  dnsee  mfiy  be  given.     When  malaria  appear*  to  i 
be  the  causae,  bark  or  fjiiirdne  ifl  invaluable.     In  local   neuralgia,  more  yiarticularly  in  , 
sciatica^  the  hyi)odermic  injection  of  morphia  in  one-third  or  half-grain  doses  often  aci«  , 
as  a  charm.     The  tluid  ishould  he  injected   in  the  course  of  the  nerve,  and  in  all  fonni  j 
of  neuralgia  is  of  value.      Chloroform,   belladonna,  and  opium,  localiy  applied,  are  also 
valuable-     [These  remedies  may  all  he  used   liypodermically.j     The  general  condition  of 
the  patient  silu>uld  always  be  uttende<l  to,  aiul  the  treatment  «lirectefl  to  it^  improvement. 
Good  food,  freiih  air,  anil  tonics,  are  always  essential.*.     Purgatives  are  seldom  necessary, 
and  must  be  regulated  so  as  not  to  depress.     Stimidanls,  but  not  in  excess,  are  of  great 
use.     In  females,  the  condition  of  the  uterine  organs  should  always  be  carefully  attended 
to.     [Gelsemium  is  frequently  used  with  good  results  in  neuralgia  oi'  the  trifacial  nerve.] 

In  obstinate  cases  of  neuralgia,  the  <livi»ion  of  the  nerve  has  been  performed  with  occa- 
sioual  success.     It  is  not,  however,  an   operation  in  favor  of  which  much  can  be  said. 
When  the  cause  of  the  neuralgia  is  peripliernl,  it  may  succeed  for  a  time,  but  in  these 
cases,  siwntaneous  recovery  is  not  unusual ;  and,  when  some  central  mischief  is  the  source  , 
of  the  pain,  the  operation  is  uot  likely  to  be  of  service.     Nevertheless  in  desperate  cases,  1 
the  excision  of  a  portion  of  tlie  offending  nerve  is  a  justifiable  operation  ;  it  has  been  of] 
use,  Hiid  may  be  so  again.     Sir  J.  Fayrer  has  related  in  I  he  '  Medical  Times*  for  i8Ct^  ft 
case  of  sciatica  in  a  sypliilitic  man,  u't.  3Q,  in  whom  swelling  was  detected  in  the  nerve 
sheath,  and  pain  was  at  once  relieved  by  puncturing  the  part  with  a  knife.     [Excision  of 
the  superior  maxillary  division  of  the  iiftb  nerve  has  been  performed  at  its  exit,  through  I 
the  round  foraitu'n,  with  alleged  benefit.     Xerve-alretching  has   been  advocated  of  late, 
and  especially  by  Mr.  Callender  of  London.     The  results  are  good  in  many  cases.] 


Neukoma. 

Any  tumor  connected  with  a  nerve  is  called  a  neuroma.  These  neuroraata  may  be  of 
a  fibrous  or  of  a  fihro-eel hilar  kiml,  tuid  there  ib  reason  to  believe  that  they  have  an 
intlammatory  origin.  They  may  be  very  small,  or  of  large  dimensions,  and  when  large, 
they  may  conlaiii  cysts.  Sometimes  they  are  developed  within  the  nerve  sheath  ;  at 
others  tliey  are  situated  upon  it.  In  a  third  class  the  lihrilhe  of  the  nerve  trunk  api»e4ir 
to  be  separated  by  the  new  tissue,  or  to  beconu?  incorporated  with  the  growih.  They  are 
at  times  singly,  but  more  frequently  multiple;  and  occasionally  involve  nearly  every 
cerebro-spinal  nerve  in  the  body.  Wilks  lias  recorded  such  a  case  in  the  *  Path.  Sc»c. 
Trans,,'  vol.  x,  in  which  after  death,  neuromata  were  found  all  over  the  Ixnly,  appearii>^ 
as  nodules  on  some  nerves,  and  as  distinct  tumors  on  others  ;  the  nerves  appeared  of 
jrregular  size  and  were  indurated,  the  fibrous  tissue  being  infiltrated  among  the  nerve- 
"Jbres.  The  pneumo-gastric  nerve  had  a  tumor  the  size  of  an  egg  upon  it.  Dr.  Smith, 
^Vrf'  Dublin,  in  his  unrivalled  monogniph  on  the  subject,  has  recorded  an  instance  in  wbidi 
many  hundreds  of  such  tumors  existt^d  ;  other  similar  cases  might  be  quoted. 

Tliese  tttmors  iirc  not  pairdui,  as  a  rule  ;  indeed,  in  the  most  marked  examples  of  this 
disease,  in  whicli  the  tumors  are  multiple,  they  are  ol'len  not  reeogtiizable  till  after  death. 
Pain,  however,  is  sometimes  present,  aggravated  on  pressure,  and  apparently  depending, 
much  upon  the  mode  in  Mhicli  the  nerve  is   involved.     This   uftection  is  not  to  l)e  con- ' 
founded  with  the  painfn!  snitcuianeous  tumor. 

When  the  ends  of  a  divided  nerve  become  bulbous  from  fibrinous  effusion,  what  is  called 
a  traumntic  neuroma  is  tbrme<L  When  this  becomes  involved  in  the  cicatrix  of  a  stump, 
it  is  an  exceedingly  painful  affection,  and  is  thought  by  some  surgeons  to  be  more  comnion 
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after  flap  amputations  tlian  others.     It  must  be  remerabere<3,  however,  tluil  ull  nerve 
trunks  become  more  or  les:*  bulbous  after  amputation. 

Trkatmeut — There  h  no  reason  why  neuromata!  fthould  be  removed  or  touched, 
anleas  they  are  large  or  painful.  When  from  these  causes  tiiey  require  treatment,  the 
operation  sliould  be  performed,  c^ire  being  observed  to  dissect  the  tumor  from  the  nerve, 
when  it  is  possible,  which,  however,  can  rarely  be  done.  Many  aises  are  on  record  in 
which  larg^f  neuromata  have  been  excised  with  the  nerve  trunk  and  a  i^ood  recovery  liaa 
followed,  even  with  a  restorjition  of  the  functions  of  the  divided  nerve.  Traumatic  neuro- 
mata should  always  be  excised  Avhen  causing  mud*  pain.  but.  when  associnled  with  Rvm|)- 
loDis  ofgpinal  irritation,  which  may  po!»sible  be  due  to  u  neuritis  travelltnt»  up  tJie  atfccted 
nerve  trunk,  the  forcible  stretching  of  the  nerve  has  been  recommeuiled  by  iiillroth  and 
NuAsbanm,  and  practised  by  othei-s ;  but  the  ciiaes  known  to  me  in  which  it  ha*  been  tried 

I  not  justify  me  in  r^conimending  ihe  practice.  It  consists  in  tiie  frt'C  exposure  of  the 
re  trunk  by  incision  and  the  aj>plic^ition  of  forcible  traction  to  it  both  proximally  and 
dijlally.  The  traction  has  been  great,  as  one  author,  in  describing  the  operation  as 
applierJ  to  the  sciatic  nerve,  says  that  *'  the  limb  of  the  patient  should  be  lifted  from  the 
fablo  by  the  sciatic  nerve." 

Painful  subcutaneous  tumors Tiiese   tumors  are  clinically  to  be  separated 

from  the  neuromata  wliich  have  just  been  considered,  although  they  have  often  doubtless 
confused  with  them.  They  are  not,  however,  nerve  tumors.  They  were  first 
Cribcd  by  Wood,  in  the  '  Edinburgh  Medical  Journur  fijr  I -Si  2.  They  are  usually 
ind  Mtuated  in  the  subeulaiieous  tissue,  and  are  rarely  larger  than  a  small  bean, 
encysted,  and  give  to  the  tiuger  a  Irnrd  elastic  touch.  To  the  eye  they  ajipear 
yellowish  or  a  pearly  while,  and  are  made  of  Hbro-cellidar  or  fibrous  tissue. 
fntrnsf  painfulness  is  their  clinical  peculiarity,  alihough  they  have  no  such  nerve  con- 
nection «s  will  explain  their  excessive  sensibility.  The  pain,  ,<ays  Sir  J.  Paget,  is  of  tlie 
jxnture  of  that  morbid  stjite  of  nerve  force  wliich  we  call  neumlgia. 
J  The  [tainful  character  of  these  tumors  is  very  peculifir.  It  is  not  constant,  nor  does  it 
ear  to  depend  U[>on  any  injury,  and  sometimci*  comes  on  without  any  assignable  cause 
or  after  only  the  slightest  touch,  the  pain  beginning  in  the  tumor,  gradually  increa.sing  in 
intensity  and  extent  till  it  becomes  almost  unendurable,  darting  from  the  tumor  yp  and 
down  the  limb  or  over  the  body.  The  muscles  of  the  limb  may  likewise  be  spusmoilieally 
aflected.  The  paroxysm  may  last  only  a  few  minutes,  or  may  continue  for  hours,  and 
sobeidea  as  it  appears,  gradually  leaving  the  parts  tender  that  were  the  seat  of  pain. 
These  painful  tumors  are  most  frequ<*nt  in  the  feinale*  the  neuromata  more  frequent  in 
tbe  male, 

TitKATMENT. — Tlic  ouly  treatment  is  the  excision  of  the  growth,  which  is  generally 
efllectual.  These  tumors  rarely  recur,  although  Sir  J.  Paget  baa  recorded  one  or  two 
cxamplf**  of  recurrence.  [In  a  case  of  multiple  tubercles  of  this  kind,  atfecting  the  upper 
extremity,  the  late  Dr.  F.  F.  Maury,  of  this  city,  excised  a  portion  of  the  brachial  plexua 
viUi,  tf^  lecut,  temporary  relief.] 


CHAPTEE   YIII. 

DISEASES  AND  INJURIES  OF  THE  EYE,  &c. 
By  Citakles  Hiogkn's. 


EXAUINATION  OF  THE  EYEBALL  ANB  ITS  APPINDAQES. 

The  examination  of  the  eyebidl  will  be  considered  under  four  heads  i — 
l*t.    By  the  unaided  eye. 
2<1.     By  means  of  lateral  illumination. 
3<L     By  the  ophthalmoscope. 
{a)  Direct  examination. 
(A)   Indirect  examination. 
Ij!k    liv  nvnnlpulation. 
1 !  <   rr(r,u:T\un  of  the  eyeball,  the  field  of  vision,  etc.,  will  also  receive  a  shoil  notice. 
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I.     Examination  by  the  unaided  Ete. 

In  order  to  examine  tlie  outer  surface  of  the  eyelids,  oculiir  conjunctiva,  cornea,  aaU 
portion  of  scierotie,  ai(tioou3  chamber,  and   laclirvmal   appamlns,  it  is  necessary  lo {>ii 
the  [mtient  in  a  good  light  (as  before  a  window),  and  direcl  him  at  first  to  close  tkey 
then  ojwn  them  widelj,  and  look  by  turns  in  ditlerent  directions. 

To  examine  the  pal|>ebml  conjunctiva   it   is  necessary  to  evert   the  upper  lid^andj 
draw  the  lower  one  ilovvii wards.     E version   of  the  upjier  lid  can  be  accomplished  tha 
Tbc  surgeon,  standing  in  front  of  the  patient,  should  direct  him  to  look  downwanL'] 
close  the  eyes  ;  he  should  then  place  the  foretinger  of  one  lianti  U|K3n  the  lid  at  the  aUacli 
or  upper  border  of  the  tarsal  cartilage,  and  make  gen  lie  jiressure  downwards  and  Im 
wards*,  so  as  to  cauj^e  the  free  edge  of  tlie  Ud  to  stun*!  avvay  iroiu  the  eyehjill ;  ilien  pl| 
hih  thumb  beneath   the  margin  of  the  lid,  and  make  a  flight  upward  movement,  »t 
same  time  continuing  the  pressure  with  the  linger;  by  tlii^  mi^ans  the  lid  will  be  made] 
turn  upon  itself  and  become  everted;  the   lid   may  alf^o  he  everted   by  pressing  n  pn 
horizontally  ui>on  its  outer  surface,  and  drawing  it  upwards  by  means  of  the  la?he5,  all 
same  time  makrng  pressure  downwards  with  the  probe. 

To  examine  the  conjunctiva  covering  the  lower  lid,  all  that  is  nece-ssary  is  to  place! 
finger  upon  the  margin  of  the  lid  and  draw  it  strongly  downwards,  when  its  conjiineti^ 
suri'ace  will  become  exposed. 


Normal  Appearances. 

The  outer  surface  of  the  eyelids  h  covered  by  soft  delicate  skin,  which  is  throwii  i<i 
folds  on  every  contraction  of  the  oHncuhiris;  their  free  miirgins  are  of  some  tliirb 
From  the  outer  edge  of  this  free  margin  project  the  lushes  in  two  or  three  rows,  tliowJ 
the  upjier  lid  being  thicker  and  long</r  than  those  of  the  lower.  The  laches  extetid  i 
the  whole  outer  edge  of  each  lid,  but  are  much  fewer  and  more  delicate  in  tUnl ; 
extending  from  the  tear  [lunctum  to  the  inner  canthus. 

The  inner  edge  of  each  margin  is  occupied  by  tliu  orifices  of  the  ISIeibomiaa  glao 
which  are  seen  as  a  close  act  of  yellowish   points.      The  oe.uhir  conjunctiva  is  trnu 
moist,  shining,  and  tnmsparent,  allowing  the  wliite  sclerotic  to  show  plainly  thrnugli  i 
a  few  vessels  are  generally  seen  running  from  the  outer  and  inner  canthi  towanii 
cornea,  but  these  are  periectly  consistent  with  a  healthy  condition  of  the  memlin 
The  caruncle  and  semilunar  fold   occupy  the  space   immediately  external  to  ihi*  in 
canthus,  the   former  apjiearing  as  a  small  reddtjih-gray  projection,  the  latter  m  a  i 
defined  pinkish    fold.      The  palpebral  conjunctivti   is  also  smooth,   moist,  shiniilgf 
transparent^  and  a[)|M>ars  to  have  somewhat  of  a  yellowish  color  from  the  tarsal  carlili 
to  which  it  is  closely  and  evenly  tmited,  showing  through  it.     That    jM>rtion   of  coDJu 
tiva   ret!e.cted   tVom    the  lids   to    the   glolje   {Forvix)  appears  somewhat   thickened  'to^ 
wrinkled,  and  is  slightly  more  vascular  than  the  ocular  and  pal[)ebnil  portions. 

Certain  parts  of  the  conjunctiva  recpiire  to  he  sjiecially  examiiietl.     The  portions  nM* 
the  thickened  margin   of  the  lid,  the  fornix,  and  about  the  caruncle,  are  the  most  Hk 
situations  for  (he  lodgment  of  a  foreign  body.     That  portion  covering  the  attached  I 
of  (he  tarsal  cartilage  also  should  be  noticed,  as  it  is  here  that  granular  ophthalmia  i 
feiits  itself  most  jdainly. 

The  rornea  is  smooth,  shining,  and  perfectly  transparent  throughout,  except  in  tlj6< 
of  old  people,  in  whom  a  blatah-white  rim  (arcus  senilis)  is  often  seen  occupying  niortl 
less  of  the  structure,  somewhat  within  its  margin;  no  bloodvessels  are  seen  on  its  sutC 
or  in  its  substance. 

The  anterior  portion  of  the  sclerotic  is  pearly  white,  or  of  a  pale  blniftli  lint.  J 
shining.     It  is  plainly  ^Hsiblc  through  the  transparent  conjunctiva  covering  it;  soowj 
vascular  twigs   may  occasiomdly  be  seen  traversing  it  in  front  of  its  equatorial 
The  aqueous  chamber  is  filled  by  the  aqueous  humnr,  which  is  tmnsjmrent,  colorless, 
of  such  quantity  as  to  preserve  the  proper  curvature  of  the  cornea  without  causing 
sion,  or  allowing  of  laxity,  and  to  keep  it  separated  from    the  iris  by  a  conad 
interval. 

The  iris  varies  in  color  in  difierent  individuals;  it  is  bright  and  smooth,  pre*eiilin| 
health  no  appearance  of  bloodvessels.  Its  plane  is  exactly  vertical;  the  pupil,  siuil 
socnewhat  to  the  inner  side  of  the  centre  of  the  iris,  is  perfectly  circular,  and  dilateti 
contracts  quickly  with  variations  of  light. 

TJie  examination  of  the  lachrymal  apparatus  gives  cUiefiy  negative  results ;  the  ] 
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tlon  o\'  the  tear  puncta  closely  in  contact  with  the  ocular  conjunctiva  must  ha  noticed; 
pre*surt!  with  the  finger  over  the  hicliryraal  mc  causes  no  esca|>r  of  fluid  through  the 
punctn,  neither  can  the  lachrymnl  ghmd  be  felt  or  seen  in  a  normal  condition  of  the  parla. 

IL  Examination  by  Lateral  Illumination, 

By  ihiii  method  all  the  parts  mentioned  above  are  seen  more  clearly;  minute  foreigrn 
bodies,  sliglil  opacities  of  the  contra,  &c.,  uiiicli  might  be  overlooked  in  examining  with  the 
anaided  eye,  are  discovered,  antl  in  iiddition  the  whole  of  the  lens  and  the  anterior  por- 
tion of  the  vitreous  can  most  satisfactorily  he  looked  into. 

The  method  of  examination  gliould  be  as  follows:  The  patient  should  be  seated  in  a 
dark  room  (the  pupil  having  been  previously  dilated  with  atropine),  and  a  himp  placed  at 
about  two  feet  distance  on  the  left,  and  rather  in  front  of  hit*  face.  Tlie  surgeon  should 
fitAnd  nearly  in  front,  or  niilier  to  the  patieut'u  right  side,  and  facing  him;  he  should  then 
take  in  hia  right  hand  a  biconvex  lens  of  about  two  and  a  half  inches  focal  length,*  and 
with  it  concentrate  the  light  on  the  surface  of  the  cornea;  with  a  little  unano.'ovring  he 
will  find  that  he  can  thr<iw  the  light  tlirough  the  pu]dl  to  a  considerable  deptli  inlo  the 
eye.  The  patient  should  bt-  told  to  look  in  various  directions,  so  (hat  all  iwirts  of  the 
anic^rior  portion  of  the  e^'e  may  he  examined. 

Thf  n'i^idls  obtained  by  lateral  illuntinalion  are  chiefly  negative.  The  lens  in  lu'aith 
is  j*er1"eclly  transparent,  and  in  youth  is  nearly  colorless,  but  some  bluish  lines  showing  its 
division  into  diflerent  segments  can  be  recognized  by  careful  examituition.  As  age 
a<lvance*,  these  lines  become  marked,  and  the  whole  lens  ajipears  of  a  bluish  gray  color, 
though  its  trjinsparency  is  >till  unafieeted. 

Behind  the  lens  all  ap|>ears  dark,  but  any  tumor,  hemorrhage,  &c.,  occupying  the  ante- 
rior part  of  the  vitreous  would  be  disi^overed. 

It  *liould  be  noticed  in  the  examinalion  by  lateral  tllumination  that  opacities  of  the 
coTOtra,  &c.,  always  appear  with  greatest  distinctness  on  the  side  which  is  farthest  from 
the  light.  A  second  lens  may  also  be  used  to  magnify  the  parts  ilkmiinated  by  means 
of  the  first. 


III.  Examination  by  the  Ophthalmoscope. 

Deneription  of  the  instrument. — The  ophthalmoscope,  as  used  at  the  present  day,  con- 
w»ts  ejisentially  of  a  minor  of  silvered  glass  or  [)olishe<l  metal,  having  a  cenlml  opening, 
with  certain  accessor}'  jMortions  in  the  sha[MJ  of  convex  lens  of  ditferent  foci,  used  as 
objective  lenses;  clips  and  other  contrivances  for  holding  ocular  lenses  behind  the  sight 
ImIo  of  the  ophthalmoscof»e,  together  with  the  ocular  lenses  thera- 
telve<*.      The  op]illialmosco|M!>  since  its  iulroduclion  has  undergone  Fm.  ini. 

innunierable  modi tieat ions.  l>oth  in  principle  and  d»*tuil;  the  num- 
ber oi*  ditferent  insirimnnts  now  in  use  being  nearly,  or  tpiiitt*  as 
grent  HS  that  of  ophthalmic  surgeon;*. 

'lilt?  most  useful  form  of  ojththahntiscope  is  that  of  Liebreich  ; 
the  latest  mo<Jifii:ation  (Fig.  \\)\)  of  this  instrument  consists  of  a 
uilvr-rt**!  glasa  concave  mirror  of  about  eight  inches*  focal  length, 
having  n  cfntrnl  opening  in  the  silvering  of  a  line  and  a  half  ilia- 
mr'trr.  The  mirror  is  fixed  in  a  metal  back,  having  a  central 
perforation  about  double  the  diameter  of  the  opening  in  the  silver- 
ing. \J\*ox\  the  metal  back  is  fixed  a  clip  Jor  the  parfioseof  hold- 
ing an  ocular  lens;  the  back  is  screwed  to  a  handle  about  two  and 
a  quarter  inches  long.  The  accessory  jiortions  consist  of  two  ol»ject 
lenses  of  two  and  a  half  and  three  inches'  focal  length  res|>ect- 
ively,*  and  five  ocular  lenses — two  convex,  of  six  and  twelve 
inches  |K:»^itivo  foci;'  three  concave,  of  eight,  twelve,  anil  twenty- 
four  inche*  negative  foci;*  all  are  made  to  fit  into  the  above- 
mentiimed  clip.  A  very  convenient  case  contains  the  whole.  [A  far  better  instrao)ent 
lA  tliat  of  Dr.  IjOring,  of  J^ cw  York,  in  which  twenty-four  lenses  of  different  foci  arc  placed 

»  \  !.-.!•  of  two  find  a  half  Inches'  focal  length  ia  about  equal  to  one  of  sixteen  dioptrics  in  tlm 
D«  •rn. 

'  nid  thirteen  dioptrii's,  mfltric^l  system. 

1,1  ^«*v«tn  and  tUroo  dioptric?,  convi?x. 
.    ..jt  live,  t.Ur0i%  and  on«i  decimal  five  dioptrics,  concave. 


Ll«brei«b'a  ophUialnioacope. 
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OPHTHALMOSCOPIC    EXAMINATION. 
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V 


\  v. 


\ 


LorlBg'i  ophtlialaiowop«.] 


[Fio.  102.  in   a    revolving  disk    behind    the    mirror. 

Sijcli  an  instrument  is  essentiiil  for  the  ile- 
termjnation  of  refmctive  conditions  of  pa- 
lifiit>'  ejes^  when  this  is  atti'mnlc^d  hy  the 
oidtthulmoscope.  Knapji's  ophthalmoscope 
is  similar  in  construction.] 

Method  of  uiin<f  the  ophthalmotcope, — 
Thenj  are  two  nitilliods  of  using  this  instru- 
ment. The  first,  which  requires  much  prac- 
tice, is  calM  the  direct  method  of  exami- 
nation, or  examination  of  the  erect  iwaye,, 
with  the  ophilialmoscope  alone,  without  the 
aid  of  a  biconvex  object  lens. 

The  secontl,  wjiieh  is   nmcli  the  easier 

of  the  two,  ii*  called  the  indirect  method, 

or  exam iaat ion  o\'  the  inverted  ima(/e:  in 

it  boih  the  ophthalmoscope  and  a  biconvex 

lens  are  use«L 

Direct  ophthalmoscopic  exajni- 

I\      \        natioa — In  this  method  a  virtual  erect 

^^     \       image  situated  beliind  the  eye  is  eeen.    The 

j      I       exaininution  is  conducted  in  the  following 

.^     manner: — 
I     }    I         The  patient  Ixdng  seated  in  a  dark  room, 
J      u  gas  or  other  lamp  (gius  being  pn-ferable) 
^'  should  be  [ilaced  at  the  side  t:orres|^K)nding 

to  the  examined  eye.,  on  a  level  with  it^  hut 
po  situated  a^  to  leave  the  cornea  in  shade; 
he  should  tlien  be  directed  to  look  forwards 
and  a  liltle  upwards,  at  some  distant  object,  and  to  keep  the  eyes  as  steady  as  possible. 

Supposing  the  right  eye  to  be  examined,  the  lamp  shouM  be  placed  at  the  patient's 
right  side;  the  observer,  sti»nding  [or  sitting]  in  front  at  a  distjince  of  eigliteen  inches  or 
two  feel,  should  take  the  ophthalmoscope  in  his  right  liantl.  lo<»k  through  the  sight  hole 
with  the  right  eye,  and  reflect  the  light  from  the  lam|>  through  the  pupil  of  the  patient's 
right  eye.  If  the  examination  be  conducted  properly,  the  pupil  will  appe^ir  of  a  bright 
retl  color.  The  observer  should  then  look  for  the  optic  disk^  which  is  situated  rather  to 
the  inner  side  of  the  axis  of  the  eyeball ;  he  will  know  that  the  disk  is  in  view  from  the 
alteration  in  color  of  the  pupil,  which  will  turn  frtmi  red  to  white,  or  pinkish  white. 
Having  obtained  the  peculiar  reflection  of  the  optic  disk,  the  observer  (taking  care  to 
relax  his  own  accommodation)  should  approach  the  eye  until  an  interval  of  only  two 
inches  separates  his  cornea  from  that  of  the  examined  eye.  Some  ditliculty  will  be 
ex|rt'rienced  in  keeping  the  eye  illuminated,  incre^ising  sis  the  distance  between  the  ob- 
served and  the  oViserver  becomes  h:^s;  this,  however,  will  be  overcome  by  practice.  When 
the  observed  eye  has  been  approachoil  to  within  a  distance  of  two  to  three  iiuMies  (sup- 
jwsing  botli  the  examining  and  examinetl  eye  to  be  cmmetro]iif),  a  distinct  erect  and 
gi-eally  magnified  image  of  the  [Mirts  occupying  the  fundus  of  the  latter  shoidd  be  obtained; 
most  observers  will,  however,  Hnd  the  image  sharjiened  iji  out!ine  and  detail  hy  using  a 
weak  co/icave  lens  behind  the  sight  hole  of  the  ophthalmoscope  [because  of  the  dilbcuUy 
of  entirely  relaxing  their  own  accommodation].  Should  either  the  observer  or  patient  be 
myopic,  it  will  be  tbund  necessary,  in  order  to  examine  the  erect  image,  to  place  behind 
the  sight  hole  of  the  ophthalmosco|ie  a  concave  lens,  which  rather  more  than  neutralire* 
the  existing  nmetni{>ia. 

The  examination  of  the  erect  image,  although  requiring  considerably  more  practice 
than  tliat  of  the  inverted,  should  never  be  neglected,  as  it  gives  much  more  satisfactory 
evidence  of  minute  changes  in  the  fniuius  oculi,  all  the  parts  being  seen  highly  magnified 
(about  14^  times).  It  gives,  however,  a  less  extensive  tield  of  vision,,  on  accuunt  of  the 
size  of  the  objects,  which  only  allows  small  portions  of  them  to  lie  nevn  through  the  pupil 
at  one  time. 

The  optic  disk,  retinal  vessels,  and  other  parts  occupying  the  fiindus,  should  be  exa[n> 
ined  by  looking  in  different  directions  through   the  pu[>il ;  the  observed  eye  being  kept 
Bteadily  fixed  during  the  examination  «])on  some  distant  and  suitably  situated  object. 
The  right  eye  having  been  examined,  the  lamp  should  be  placed  on  the  patient's  left 
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si(le«  And  the  mnna^uvpe  repeated;  the  obtierver  using  the  left  hand  and  left  eye,  instead 
of  the  right  hand  and  right  eye.  The  cofidition  of  refraction  of  the  eye  can  be  diagnosed 
by  lh«  direct  method  of  examinution.     (See  p.  23*^.) 

Indirect  ophthalmosoopio  examination. — In  this  method  of  examination  an 
inwerlfd  aerial  image  of  the  fiiinliis  oculi  ia  formed  by  the  interposition  of  a  biconvex  lens 
between  the  observer  and  obt^erved  eye.     {See  Fig.  103.) 

Fio.  103. 


N  fi' 

9nmCmrtft*9  IrttnUllon  wf  >  Zander  on  the  Ophthalmttcope.*  A,  Oh»erTpr*»,  D,  obacrvfld  eye.  V,  Tho  ll(?h»,  8, 
n«  Minor,  h,  Tlt«  IitoonTffX  ]«n«.  «  g^  ^ome  porttvn  of  the  retlRs,  or  tb9  diak.  «'  g>,  H»  lQrart«d  ftorifti  im*ga 
f»ni*4  b«iw«ea  Ae  mirror  and  bleoDTCX,  l«o». 

The  position  of  the  [Wtient  and  olwerver  should  be  the  same  as  for  the  direct  examina- 
tion;  the  sjime  lamp  nho  can  be  ni*ed,  but  should  he  placed  rather  further  bju'k  and  kept 
on  the  [latient's  left  side  durinf^  the  examiiialion  of  either  eye.  The  ophthalmoscope 
»}K)utd  be  held  in  the  siame  manner  and  tlie  lipjlit  retlected  through  the  pupil  as  detailed 
Above;  but  the  red  refleetion  having  been  ohtaineil,  the  observer  must  not  approach  the 
eye,  but  remain  at  a  distance  of  about  eighteen  inches. 

The  patient  sshoiild  be  directed  to  look  at  some  di>>lant  object  so  situated  that  the  axis 
of  the  observi-^d  eye  is  turned  ^ompwhut  inwards;  this  brings  the  optic  disk  (which  lies 
somewhat  to  the  inner  side  of  tl»e  optie  axirt)  opjK>sile  the  ophthalmoscope,  and  Its  peculiar 
bright  reflection  will  be  at  once  observed. 

The  biconvex  lens  should  then  be  held  in  front  of  the  observed  eye  at  a  distance  about 
equal  to  its  own  focal  length  from  the  corneji,  and  steadied  by  the  observer  resting  hia 
ring  and  little  fingers  on  the  patient's  brow.  Ky  this  means  an  inverted  image  of  the 
optic  disk  and  vessels  of  the  retina  is  immediately  seen,  which,  although  apparently 
within  llie  eye,  is  in  reality  formed  in  the  air  between  the  observer  and  the  biconvex 
len»,  and  (in  emmetropia)  at  a  distance  from  tiie  latter  corresponding  to  its  foc4il  length. 

If  the  image  of  the  disk  appear  indistinct,  the  observer  may  he  sure  that  his  own  eye  is 
not  accommodated  for  tlie  distance  at  which  the  image  is  situated,  which  is,  in  reality 
fthorler  by  some  inches  than  it  a|tpear8  to  be.  Should  this  be  the  case,  the  observer  must 
inert^ase  the  tension  of  his  accommodation,  or  withdraw  somewhat  further  from  the 
obs«trved  eye. 

A  belter  method,  however^  than  eitlier  of  the  foregoing,  is  to  ^^mploy  habitually,  behind 
the  sight  holt;  of  the  ophthalmosco[>e,  a  convex  ocular  lens  of  about  ten  or  twelve  inches* 
focal  length.  If  this  is  done,  a  clear  an«l  welUdetined  image  will  always  be  obtained 
without  tension  of  accommodation,  jjrovided  precautions  be  taken  that  the  tlisU'ince  between 
the  observer's  eye  and  the  image  be  not  greater  than  the  Jovol  length  of  the  convex 
oevlar  lens. 

The  disk  and  jwirls  immediately  surrounding  having  been  examined,  the  patient  should 
be  directed  to  look  straight  forward,  so  as  to  bring  the  region  of  the  yellow  spot  opposite 
the  ophthalmoscope:  this  having  been  careluUy  examined,  the  eye  should  be  turned 
u]iwnnUi  downwards,  to  the  right  and  left,  so  that  all  parts  of  the  fundus  may  be  exiimined 
in  ium. 

Id  the  indirect  method  of  examination  tho  observer  should  use  his  right  eye,  and  hold 
lh«  o|>lithalroost!o|>e  in  his  right  hand  and  the  biconvex  lens  in  his  left  in  examination  of 
tbr  right  eye,  juid  vici>  vend  in  examination  of  the  left.  [In  the  indirect  method  it  is 
DOC  M  occessiLry  for  the  obsierver  to  change  his  hands  as  in  the  direct  examination.] 

*  Four  or  three  dioptrics. 
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Difficulties  of  OpirriiALMOscoric  Examination* 

Considernble  pructicti  is  required  in  order  to  become  proficient  in  the  use  of  the  oph- 
ihftlinoscope;  the  berjinner  will  be  frequently  much  dislieartt-nt^d  al  bis  want  of  aucceas. 
Some  of  tbe  djificwlties  are  only  to  he  overcome  by  practic*',  others  are  eiisily  remedied. 
Reflections  of  tlie  mirror  troiii  tbe  two  surfaces  of  llie  object  lens  often  prove  very  trouble- 
some ;  tbe  inconvenience  arising  from  this  p<niree  is  obviatt'd  by  holding  the  lens  some- 
what obliquely,  when  tbe  two  images  will  recede  from  each  other  and  leave  a  clear  space 
between  ibem.  Reflection  from  the  surfaee  of  the  cornea  may  be  troublesome,  but  can 
ustjally  be  overcome  by  a  little  mamEuvring.  Contraction  of  the  ]>upil  h  also  an  insur- 
mountable obstacle  to  tbe  beginner,  but  can  be  removed  by  dilatation  with  atropine  [or 
duboisia]  ;  for  this  purpose  a  solution  of  one  grain  to  one  ounce  of  water  should  be  dropped 
into  tbe  eye  almut  half  an  hour  before  tlie  examination  is  made;  or  the  patient  may  be 
ordered  to  use  a  solution  of  one-eighth  grain  to  one  ounce  two  or  three  times  on  tlie  day 
preceding  it.  When  experience  has  been  gained,  however,  atropine  C4in  be  dispensed 
with,  except  in  some  few  cases*  or  in  those  where  it  is  necessary  to  make  a  very  careful 
examination  by  lateral  illumination. 

If  the  i>atient  be  flirected  to  look  at  a  distant  object  the  arrommodalion  is  relaxed,  and 
Bullicient  incresii^e  in  the  pupillary  area  will  generally  take  place. 

Every  0[ditbalmo.scopic  examination  shoulil  be  eombieled  on  a  certain  definite  aystem. 

The  Jirst  step  should  be  to  examine  tbe  condition  of  the  refractive  media  by  lateral 
illumination. 

Next,  the  condition  of  refraction  of  tbe  eye  and  the  sl4ite  of  the  vitreous  chamber  should 
be  ascertained  by  the  direct  method  of  examination. 

Tliirdljf,  a  general  survey  of  tlie  fundus  oculi  should  be  made  by  the  indirect  nielhoil. 

And  Joitrthiy,  any  abnormalities  having  been  discovered  by  i!ie  indirect  examination 
should  be  fully  and  carefidly  studied  in  detail  by  the  direct  method. 

If  this  systemntic  plan  of  examination  be  carefully  carried  out  few  misUikes  will  be 
made,  and  no  abnormality  of  importance  is  likely  to  be  overlooked. 

Normal  Appearance  of  Parts  sees  bt  the  Ophthalmoscope. 

Tbe  refractive  media  (corne«,  aqiieoas  humor,  lens,  and   vitreous),  as  stated   untler 

Lateral  Tllumiiuvtion,  are  perfectly  transparent. 

The  retina  is  either  quite  trans|jareni  and  colorless,  or  in  dark  eyes  raay  appear  as  a 

faintly  gray  cloud,  covering  the  choroid;  its  position  is  marked  by  that  of  i(s  bloodvessels. 

The    bright    red    reflection     pre- 
[Pig.  104.  viously    mentioned    is    due    to     the 

blood  in  the  choroid  ;  the  deptli  in 
color  of  tlie  reflection  varies  with 
the  amount  of  pigmentation  of  this 
vascular  tunic — in  blue  or  gray  eyes 
it  is  light  red,  in  dark  ones  of  a 
much  deeper  tint,  and  in  the  negro 
ni>[iears  to  be  dark  blue.  The  parts 
«•!'  the  fundus  oculi  requiring  special 
;itteniiiiii  are  the  optic  disk  and 
I  arts  immediately  snrrounding  it, 
;ind  the  region  of  the  yellow  spot. 

The  ili;:k  appears  al  first  sight  to 
be  of  an  uniform  pale  |>ink  color, 
but  on  chiser  examination  difiereut 
portions  are  found  to  present  differ- 
ent shades. 

Irs  centre  is  pale,  or  even  white; 
next  to  this  aucceeda  a  zone  of  pink, 
this  being  again  bounded  by  an 
apparently  double  border  of  lighter 
colur.  The  pale  ajqM»arance  of  the 
central  portion  of  the  disk  is  caused 
by  connective  tissue  surrounding  tbe 

bloodvessels  in  this  situation.     Tbe  succeeding  pink  zone  consists  entirely  of  nerve-fibres 

and  delicate  capiliarles.     Tbe  outer  pale  double  border  is  formed  by  the  margins  of  tbe 
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sclerotic  and  choroidal  riogs^  whicli  do  uot  accurately  cover  each  other,  the  choroidal  ring 
being somewLat  greater  in  diameter  than  the  sclerotic  opening,  tlie  margin  of  which  being 
left  uncovered  hy  [ngment,  shines  through  the  tninsjiarent  nerve-fibres. 

lloth  the  white  central  portion  and  the  outer  ring  are  in  some  cases  sio  distinctly  marked 
that  the  appearance  produced  ml^H  be  taken  by  an  inexperienced  observer  as  evidence 
of  disease,  but  both  conditions  are  perfectly  consistent  witli  health.  From  the  pale  cen- 
tral {>ortion  of  tjie  disk  proceed  the  retinal  bloodvessels;  these  appear  upon  its  surface 
USiiatly  at  the  same  point,  hm  may  emerge  sepai-ately  or  in  groups  of  two  or  three. 

As  a  rule  about  eight  vessels  itre  seen,  uptin  or  close  to  the  disk,  four  of  these  being 
arteries,  with  a  corresponding  nunil)er  ol"  veins;  two  of  eaeh  puss  upwards  and  a  like 
number  downwards,  to  be  distributed  mer  the  retina.  Tlie  lateral  branches  are  eoiupara- 
tivelr  insignificant,  ami  are  given  otf  from  the  principal  trunks,  either  upon  the  nerve 
surface  or  in  the  retina  near  its  mnrgin. 

The  veins  are  distinguished  from  the  arteries  by  being  of  greater  calibre,  the  proportion 
being  about  three  to  two.  There  is  also  a  diflerence  in  color  between  llie  two^  tlie  veins 
being  the  darker;  the  arteries  are  marked  hy  a  double  contour,  and  their  central  portion 
'\B  much  lighter  thim  their  borders. 

Occasionally  a  dark  sfrnt  is  noticed  in  one  of  the  vessels  at  its  origin  or  terminufion  in 
the  di^k.  This  might  be  taken  for  a  clot,  but  the  appearance  is  cau.sed  by  a  [icculiar 
•rrangemeDt  of  the  vessel,  which  at  this  jvoint  is  seen,  as  it  were,  on  end  and  fon'slntrtf  ned. 

S|)ontaneous  pulsation  of  some  of  the  retinal  reins  may  also  be  observed  ;  the  orcurrence 
of  venous  pulsation  is,  huwt'ver,  perfectly  consistent  with  health,  and  has  no  pathological 
tiii}»ort. 

In  any  eye,  pulsation,  both  arterial  and  venous,  can  be  prodiiced  by  pressure  upon  tiie 
glolie.  but  should  it  occur  spontaneot^Iy  in  llie  arteries  has  the  gravest  siguiticance.  {See 
Glaucoma.) 


Anomalies  of  Optic  Disk,  &c.,  consistent  with  Health. 

Certain  phenomena  are  not  unfrequently  observed  with  the  opiithalmoscope,  which 
allhoagh  contrary  to  llie  condition  usually  met  with,  are  perfectly  consistent  with  a  normal 
■tate  of  the  parts. 

The  appearances  eause»l  by  the  connective  tissue  surrounding  the  centra!  vessels,  the 
occurrence  of  pulsation,  iinnsujd  distribuiiim,  and  existence  of  dark  spots  in  the  latter, 
togrrher  with  the  unusual  distinctness  of  the  sclerotic  ring,  have  been  already  mentioned. 

Other  anomalies  are — 

I.  A  flark  cresceniic  figure  bordering  some  portion  of  the  margin  of  the  disk.  This 
ap[>carance  is  caused  bv  a  peculiar  arrangement  of  the  choroidal  pigment  ;  it  is  congenital. 

"1,  Variation*  in  depth  of  color  of  t/ir  disk  are  frequently  met  willi.  Due  regard  must 
be  had  to  the  color  of  the  surrounding  fundus  in  forming  an  Ojiinion  as  to  whether  the 
tint  in  any  particular  case  is  so  much  deepened  or  lessened  as  to  constitute  a  diseased 
condition. 

In  light  eyes  the  disk  ap|>ears  much  redder  tlmn  in  dark,  the  apparent  difference  being 
due  more  to  contrast  with  the  surroun<ling  parts  than  to  actual  change  in  color. 

Slight  deviations  are  only  to  be  determined  by  careful  examination  and  long  experi- 
ftuc«. 

S.  Evacuation  of  the  optic  disk. — Not  unfrequently  a  sloping  or  even  abrupt  depression 
If  net  with  occupying  iho  centre  of  the  disk,  but  usually  extending  somewhat  further 
MWUdit  the  yellow  spot  than  in  other  directions.  The  whole  nerve  surfaee,  however,  is 
nrrer  included  in  the  cup  ;  the  vessels  do  not  bend  under  its  edge,  their  calibre  is  not 
nllered,  neitlur  is  spontaneous  arterial  pulsation  observed,  as  may  be  the  case  in  the  exca- 
vatiun  of  glaucoma.     {Sre  Glaucoma.) 

4.  Pfr»i»trncr  of  tttr  hfjuloid  (trtertj. — Occasionally  a  small  whitish  cord  may  be  seen 
rxtf-nding  from  the  centre  of  the  disk  to  tin-  back  of  the  lens  ;  it  is  the  remains  of  a  vessel 
which,  during  f(cfal  life,  nourished  the  Inlter  structure. 

ii.  Senii^  chatujrfi — As  a^e  advances,  the  refractive  media  become  less  transparent,  the 
nttititt  grown  M>mewhat  hazy,  and  the  disk  appears  whiter  than  natural. 

fi.  An  appearance  nf  white  wispJ ike  patches^  extending  from  some  part  of  the  margin 
of  the  disk  over  the  surrounding  fundus.  These  [»atehes  have  irregular  jagged  borders, 
and  arc  often  of  considerable  si/.e  ;  the  retinal  vessels  pass  through  and  are  obscured  by 
them.  Occasionally  white  thre^uls  may  be  continued  lor  a  considerable  distance  along 
tho  itides  uf  the  vestk;ls. 
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The  palcbes  ure  cfinsed  1>7  the  opaque  nerve-sheatlis  wljich  should  end  at  the  1 
cribro^a,  iHiiti*;  luHndt'dlally  caiUin«f;«l  bejoinl  thU  point  into  the  transparent  retitm;  i 
are  cotigentUil,  and  do  not  ioterlere  with  vision. 

7.  Tlie  ehoroiJal  vessels  sire  at  time!?  (esipt'ciiilly  in   light  eyes)  very  plainly  visibk 
ftppearing  as  an  irregular  network  of  pale  pink  bauds. 

The  rfiffton  of  the  yelhta  spot  presents  in  health  no  very  marked  ophthalinoscopic  si|r 
but  requires  special   notice,  as  it  is  frequently  the   seat  of  pathological  lesions.     In  ihe^ 
normal  condition  it  is  recognized  by  the  absenee  of  bloodvessels,  which  appear  tonvoiJ 
this  part  of  the  retina,  and  jmss  above  and   below  it;    by  some  deepening   in  coltir, mid 
occasionally  an  indistinct,  dark,  transversely  oval  iigure  can  be  detected. 


IV.   Examination  by  Manipilatius. 


ling 


The  fourth  method  of  examination,  by  mantpniafion,  consists  simply  in  ascertjiinii 
the  tension  of  the  globe  by  digital  prefigure.     The  examination  should  be  conducted!  as 
follows : — 

The  patient  being  directed  to  look  downwards  and  close  tbc  eye  gently,  hnt  not  to 
screw  lip  the  lidfi,  the  surgeon  should  make  gentle  alternate  presi^ure  with  the  forefinper (»f 
each  hand  placed  u|>on  the  closed  upper  lid;  the  pressure  sliould  be  made  in  a  dirf^ction 
liaekwards  and  somewhat  downwards,  so  as  to  compress  the  globe  against  the  floor  o£ 
the  orbit. 

Ill  health  the  eyeball  is  firm,  tense,  and  fiemi-fltictnaling^  in  disease  the  tension  nwy 
deviate  in  the  direelton  of  increase  or  decreai?e.  The  degree  of  tension  may  be  ex|m'^««■d 
as  (bllows: — 

If  normal,  as  Tn;  if  above  par,  as  T  +  1,  T  +  2,  T  -f  3,  according  to  the  amount  of 
increase;  if  below  par,  as  T  —  1,  T — 2,  T —  3.     If  a  doubt  exist,  asT  -f  ?  or  T 
according  iis  tlje  doubt  is  on  the  side  of  incre^ise  or  decrease. 
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REFRAGTIOF,  ACCOMMODATION.  ACUTEITESS.  AlfD  FIELD  OF  VI8I0H 

Drjinitton By  refraction  of  the  eye  we  (inderj^tand  the  fKiwer  which  the  refnidive 

media  (cornea,  humors,  and  lens)  possess  by  virtue  of  tlieir  curvatures  and  den^itit*™ 
bringing  together  parallel  rays  of  light,  and  forming  them  into  an  image  at  a  certain  «^k'1 
(known  as  the  princi[>al  focu?*  of  the  refractive  or  dioptric  system),  without  the  emplvjj' 
vient  of  am/  adjttstiutf  power. 

The  refmctiou  is  said  to  be  normal  or  «firtorw»rt/  according  to  the  position  of  the  red 
with  regjird  to  the  tbcus  of  the  dioptric  system.  The  former  condition  is  known  a;*  rmJI 
tropin,  the  hitter  as  ametropia,  the  terms  normal  and  abnormal  being  seMom  applied.  \ 

JEjinmetTOpia The  emmetropic  eye  (Fig.  lOo,  a)  h  of  such  a  shape  thai  the  relii 

is  situated  at  the  focus  of  tlie  dioptric  system^  and  in  such  a  position  that  a  distinct U 
inverted  image  of  any  object  {the  rtit/n  of  tight  proceeding  from  which  are paralUM 
formed  iij>on  the  layer  of  rods  and  coues. 

Ametropia.^The  ametropic  eye  differs  from  the  emmetropic  in  two  opfKidite  dirtf- 
tions  ;  the  deviations  are  known  as  auomnlies  of  refraction.  In  the  first  and  (in  ibn 
country)'  most  commonly  met  with  anomaly  the  retina  lies  within  the  focus  of  the  diD|>tric 
system  ;  thai  is  to  say,  the  axis  of  the  eyeball  is  too  short  from  before  backward.";  atnl 
images  of  objects,  the  rays  of  light  proceeding  from  wliich  are  parallel,  are  formed  bfliina 
the  retina  instead  of  in  its  substance.  This  anomaly  is  known  as  kypermetropia,  or  'ar 
sight  («(?«  Fig.  1(15,  h). 

To  the  second  anomaly  an  opposite  state  of  things  pertains;  the  axis  of  the  qeWU 
from  before  backward*!  is  too  long,  conseiiuently  the  retina  comes  to  lie  outside  the  t<»c'»^ 
of  the  dioptric  system,  and  the  image  of  an  olyert,  the  rays  of  light  coming  from  vhich 
are  pamllel,  is  formed  in  front  of  it.  This  anomaly  is  known  as  myopia,  or  short  jigh' 
(«<•#  Fig.  lUi>,  c). 

[In  order  to  determine  which  form  of  abnormal  refraction  was  most  common  in  childrtOt 

'  It  is  generally  believed  amongst  English,  und  ia  also  reportfd  bj  continental  opbthalmolOjI^H 
that  ifi  this  country  hypHnu'jtropia  ia  of  more  freqiifliit  occurrence  than  myopia*  It  Appenn  to*' 
that  the  reverse  may  obtain.  Wc  are  rnroly  in  bonpitnl  praL-tioe  djuaulted  al^oatslight  mjropi*,W 
gives  no  Jni'oiivenienei>.  On  tli«  otlier  hand,  a  vk'TV  slight  degree  of  bypermotropia  nuiy  i»c«p«^ 
tate  the  sempstress,  skilled  mpobanic,  or  derk,  ho  tlnit  wtiereaa  we  g«t  all  degrees  of  hypennelfop'** 
Wtf  are  only  applied  to  in  the*  higher  degrees  of  myopia. 
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before  the  eyea  were  subjected  to  mudi  use.  Dr.  Ely'  of  New  York  examined  with  the 
opiillinlmoseope  l.'<4  eyes  in  0'>  children,  of  whotn  .ill  hut  (>  wen^  un<ler  two  month?,  of  a^e, 
or  this  nutulM^r^  14  per  cent,  were  ettmielropic,  1^  per  cent,  myopic,  01)  per  cent.  hy[)er- 
tnetropic.J 

Fi«.  105.« 


b  i- 


m 


From  Potiil«r«, '  Aprommodattuu  •nil  IlefrMtion  of  tite  Bje.'    a,  EmmetropU.    b.  II7po^o^tropla.  -  c,  Myopia. 


The  dia^noii$  of  nnomaliea  of  refraction  can  be  made  by  trial  wit!)  lenses,  or  by  direct 
ophlhulmoscopic  exnmiiiatitin.  If  we  wish  to  diagnose  and  measure  the  dej^ree  of  anonia- 
liee  of  n-rraction  hy  nial  with  lenses  wtt  must  be  provided  with  a  set  of  trial  glasses  ami  a 
book  of  Snellen's  lest  types  {see  p.  241). 

The  trial  ghisses,  which  are  now  coming  very  generally  into  use,  are  arranged  according 
tu  what  ig  known  x\s  the  "  metrical  system."  The  unit  in  this  system  is  a  lens  of  one 
metre  focal  length ;  it  is  eal!e<l  a  ''  dioptric"  ( ^  D).  A  lens  of  two  dioptrics  is  double  the 
strenjfih  of  that  of  one  dioptric,  and  has  a  focnl  length  of  half  a  metre  (tifty  centini«'lres), 
and  »o  on.  The  box  of  trial  gla.'^ses  contains  convex  and  concave  spherical  and  cylindrical 
leiiM'S.     It  can  be  obtained  from  any  pood  optician. 

We  test  refraction  with  lenses  as  follows : — Having  placed  our  patient  at  C  metres  from 
lliesJieel  on  which  are  printed  letters  from  D=— tl*  to  l>  =  (><).  we  direct  him  lo  look  towards 
£t.  Should  he  be  hypermetropic  he  will  be  able  to  make  out  all  or  mo^t  of  the  letters  ;  he 
will  already  have  told  ua  that  he  cannot  see  to  do  near  work  or  read  for  any  leuL'tii  of  time 
without  the  eyes  becomingj  fatigued  and  vision  growin|?  misty.  We  ascertain  how  many 
of  the  It^tters  can  be  read  by  each  eye  se()arately.  Should  both  eyes  read  the  same  letters, 
we  hold  before  them  convex  gliissep,  beginiiititr  with  -^  1  1),  and  coaiinue  the  trial  until 
we  Imve  ascertained  the  strongest  convex  lens  with  which  the  greali'st  attainable  acutencss 
of  vision  is  still  maintained.  Thus,  supposing  our  patient  reads  D=G  at  f>  metres,  we 
find  the  strongest  convex  lens  with  which  he  can  still  read  I)  =  tj;  should  he  read  1);=  12 
without  n  convex  lens,  and  I>=»i  by  the  aid  of  one,  we  find  the  strongest  with  which  he 
can  still  read  D  =  (J ;  i!  we  cannot  improve  vision,  so  that  he  reads  more  than  D  =^  12, 
wc  find  the  strongest  convex  glass  with  which  he  can  still  read  D^  1 2,  and  so  on.  Should 
there  be  a  difference  between  the  two  eyes,  we  must  test  the  refraction  of  each  separately, 
keeping  one  covered  during  the  trial  of  the  other.  The  strongest  convex  lens  whicli  still 
allows  the  patient  to  see  as  well  at  a  distance  as  is  possible,  either  with  or  without  the  aid 
of  glasses,  shows  a  part  of  the  accomnio(huive  power  which  he  was  obliged  to  exercise  in 
order  to  bring  pamllel  rays  of  light  to  a  focus  upon  the  retina  of  his  loo  short  eye.  The 
emiJovmeol  of  such  a  lens  prevents  this  waste  of  accommodation,  and  reserves  it,  to  h*^  used 
V,  Mred  for  near  work.    [The  whole  amount  of  liy{>ermetropia  can  only  he  detennined 

»!  yzing  the  accommodation  with  atropia.    This  will  be  explained  hereaffer.] 

^>l^ould  our  |)alieut  be  myopic,  he  will  prohubly  tell  us  that  he  is  near-sighted  ;  lie  will 
]iiak«s  out  but  tew  or  none  of  the  letters  at  G  metres  ;  if  the  small  types  be  given  him  to 

P  Archite*  of  Ophthnjmology,  March,  1S80.] 

•  In  llif^e  dtAgrfttiifl  f"  dliows  ^tuattfrior  focal  points  of  the  dioptrfo  system—;;  in  b  and  c  the 
Abn<'>nu.il  jH>Bitioii  i>f  llit«  retina. 

•  Th»  MUAllor  letter!?  D^5,  Da*  4,  D  =  3,  &o.,  placed  at  their  proper  diBtanoea,  will  do  eqaally 
ir(*U  if  WD  haw  nut  a  <lii«taneeuf  6  inetrt<s  At  disposal. 
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read,  he  will  hold  thein  near  the  eyes,  but  will  make  out  the  smallest,  provided  the  book 

be  lii'lfl  close  enough. 

Wo  notice  at  what  distanee  the  small  ty|>es  oan  he  read  by  each  eye  separately,  and,  as 
in  hypernit^tropia,  if  there  be  no  difference  between  the  two  test  their  refraction  lo«i^etber. 

"VVe  tell  our  patient  to  look  towards  the  sheet  on  which  are  the  letters  from  D=  G  to 
D  =  60.  and  hold  beibre  his  eyes  coticave  temses  beginning  with  that  the  negative  focal 
lenfrth  of  which  corresponds  to  the  distance  at  which  small  types  are  read. 

Tims,  if  tlie  small  types  can  be  rend  at  twenty  centimetres,  we  begin  the  trial  with  a 
lens  of  5  D,  the  negative  focal  length  of  which  is  twenty  centimetres. 

We  continue  the  trial  nntil  we  liave  foynd  the  we.akext  concace.  len.s  with  which  di.<ftant 
letters  can  be  most  plainly  seen.  Slionld  our  psitieiit  by  the  aid  of  any  concave  lens  be 
able  to  read  D=  G  at  G  metres,  we  find  ihe  wetfkest  wiili  which  D  =  f«  can  still  be  read. 
Shouhl  he  be  able  only  to  make  out  D  =^  2i,  D^  12,  &c.,  we  must  still  find  the  weakest 
concave  lens  with  which  the  bejit  vision  is  attainable. 

As  in  hypermetropia,  should  there  be  a  diiference  between  the  two  eyes,  we  test  each 
eye  separately. 

We  must  be  careful  to  ascertjiin  the  irro/rs/  leiiB  with  which  tlie  best  vision  for  di.'*tftnt 
letters  is  uttainahle,  because  we  wish  only  to  so  ojien  out  tlie  peneil  of  parallel  rajs  of  light 
as  to  allow  of  their  being  brought  to  a  focus  in  the  retina  of  the  too  long  eyeball. 

If  we  give  too  strong  a  lens  our  patient  wilt  sec  eijually  well;  but  then  we  have  opened 
out  the  pencil  of  punillel  rays  too  much,  and  he  must  use  his  accommodative  power  in 
order  to  overcome  the  excessive  divergence. 

In  the  diagnosis!  and  measurement  of  anomalies  of  refraction  by  direct  ophthalmoscopic 
examination  we  act  ui>on  the  !*ame  prinei[)les  as  in  the  diagnosis  liy  trial  with  lenses;  with 
this  exceptioa,^  however,  that  we  use  our  own  eye  as  a  test,  insteatl  of  the  patient's  vision. 
As  slated  at  p.  23l>,  nothing  of  the  details  of  the  fundus  of  the  emmetropic  eye  can  be 
clearhi  made  out  until  we  have  apprrwiched  it  very  near.  Now,  on  the  contrary',  sliould 
any  obji-i't  occupying  the  fundus  he  rhmyfy  teen,  whilst  we  are  still  separated  from  the 
observed  eye  by  a  considerable  interval,  we  may  be  certain  that  we  have  to  deal  with  an 
anomaly  of  refraction. 

The  ipjestion  now  arises.  Is  the  case  one  of  hypermetro[)ia  or  myopia  ?  We  answer  the 
question  by  ascertaining  whether  the  (diject  we  see  ts  viewed  in  an  erect  or  inverted  posi- 
tion- If  the  former,  the  eye  is  liypeniietropic,  if  the  latter,  it  is  myopic.  We  can  ascertain 
the  jiosition  of  the  image  by  moving  our  head  from  side  to  side.  If  the  image  be  ei-ect,  it 
will  move  in  the  same,  if  inverted,  in  an  opposite,  direction  to  the  movements  of  Ihe  head. 
If  wc  wislk  to  ascertain  the  amount  of  hypernietropia  or  myopia  present,  we  take  one  of 
the  ophthalmo8co[>es  mentioned  below;  go  a.H  close  as  possible  to  the  patient's  eye.  revolve 

the  lens  containing  ilisks  placed  ai  the 
back  of  the  instrument  until  we  have 
ascertained,  in  hy[)erm«nropia,  the  strong- 
est convex,  in  myopia,  the  weakest  con- 
c«ave,  lens  with  which  we  can  still  see 
clenrly  the  optic  disk  and  retina  vessels. 

The  iinmberof  dioptrics  of  the  strongest 
convex  or  weakest  coneave  lens  with 
which  the  greatest  attainable  acuteness  of 
vision  /'or  distant  letters  is  still  maintained, 
ex[>resse3  what  is  known  as  the  degree  of 
"ametropia."  Thus,  we  say  that  an  eye 
which  sees  as  clearly  or  more  clearly 
through  a  convex  lens  of  two  dioptrics 
lias  a  )ty[)ermetropia  of  2  D,  an  eye  of 
which  the  acuteness  of  vision  is  most  im- 
proved by  a  concave  of  lens  of  three  dio[>- 
trics  has  a  myopia  of  .S  D,  and  so  on, 

TJie  same  holds  good  in  the  measure- 
ment of  anomalies  of  refraction  by  the 
ophthalmoscope.  The  strongest  convex 
lens  in  a  case  of  hypermetropia,  the 
weakest  concave  in  one  of  niyofiia,  through 
which  a  clear  view  of  the  fundus  can  still 
be  obtained,  expresses  the  degree  of 
**  ametropia"  present. 


Fro.  lOti. 
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Oldham's  ophthalmoioope. 
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Two  very  useful  ophtlialmoscopes,  by  means  of  which  imoraaHes  of  refraction  cannot 
only  be  diagnose  J,  but  also  aceiirateiy  measured,  have  been  dt'vised,  one  (Fig.  I<'7)  by 
Mr,  Charles  J.  Uldhara,  of  Hiigltton  (see  •  He|»ort  of  Fourth  Ophlhalmic  Congre^^s,'  1872), 
and  another  by  Mr.  W.  L.  Purves;  the  latter  is,  I  think,  the  more  convenient  ol'  the  two.* 
[Keratoscopy,  or  the  examination  of  the  cornea,  has  recently  been  |>ro|)osed  ns  a  means 
of  detecting  refractive  errors.] 

The  TREATMENT  of  anomalies  of  refraction  consists  mainly  in  neutralizing  the  defect 
by  suitable  spherical  leijses.  We  must,  however,  in  myopia  take  care  not  to  give  too 
strong  glas«!€s.  [And  in  hypermvtropia  it  is  not  always  possible  for  the  patient  to  use  at 
first  the  gln*ks  entirely  correcting  the  ametropia.     It  is  often  necessary  to  begin  with  a 

aker  lens.J 

For  further  information  on  the  subject  of  refraction  the  reader  is  referred  to  works 
ttting  specially  of  opiiihalmic  subjects,  more  especially  to  that  on  'The  Accommodation 
and   Refraction  of  the   Kye*  (Donders). 

[The  t^'chnioitl  description,  given  above,  may  he  confusing  to  the  reader,  who  has  had 
little  acquaintance  with  the  practical  surgery  of  the  eye;  and  the  Ivdilor  iherelbre  feels 
jujstiHed  in  jtresenling  the  >uhj<'€r  in  the  maivner  employed  in  teaching  his  own  students. 

Ametropia  or  abnormal  refraction By  refractive  errors  are  meant  those 

defects  of  vision,  that  depend  upon  imperfect  focusing  of  the  image  upon  the  percipitniit 
layer  of  the  retina.  If  the  photogra}d>er's  chimera  has  not  the  length  which  corresponds 
to  the  power  of  its  lens,  or  if  his  instrument  will  admit  of  only  a  limited  amount  of 
adjustment,  it  becomes  useless,  beciuise  of  refractive  errors.  To  an  ordinary  observer  it 
will  appear  to  be  a  perl'ect  camera,  just  as  refractive  disorders  of  the  eye  produce  no  change, 
except  secon<larily,  in  the  external  appearance  of  the  organ  of  vision.  This  is  the  rejiison 
that  many  such  cases  are  overlooked,  and  treated,  of  course  inefleclually,  for  other  diseases. 
It  must  be  premised  tliat  the  humors  of  ihe  eye,  especially  tlie  crystalline,  act  as  an  ordi- 
nary double  convex  lens,  and  tend  to  converge  the  rays  of  light*  lluit  pass  through  them, 
so  that  an  accurate  picture  is  projected  Ujion  the  retina.  Rays  from  distant  ohjccts  are 
pmclically  parallel,  and  these  are  focused  upon  the  retina  by  the  crystalline  lens  in  its 
ordinary  condition.  If,  however,  the  object  approach  the  eye,  the  rays  from  it  become 
divergent;  and,  as  is  readily  seen,  a  more  powerful  lens  must  be  employed  to  bring  these 
divergent  rays  to  a  focus,  or  else  the  screen  (retina),  on  which  the  image  is  to  he  ihrown,  nui.st 
be  rnovcd  farther  away.  The  power*  which  the  eye  |>os8esses,  of  increfising  the  convexity 
of  ita  lens,  in  order  to  get  a  distinct  image  of  near  as  well  as  of  remote  objects,  h  called 
its  power  of  accommodation,  and  is  exerted  by  the  ciliary  muscle,  which  is  incessantly 
changing  its  tension,  as  the  eye  looks  from  object  to  object,  situated  at  varj'^ing  distances. 

It  is  evident  that  two  abnormal  conditions  of  the  eye  may  exist  at  birth,  which  will 
interfere  with  the  proper  focusing  of  the  image  on  the  retina,  and  consequently  cause 
indietinct  vision.  The  eye  may  be  too  long,  or  too  short,  and,  in  either  cjise,  the  retina 
will  nnt  lie  placed  in  the  focus  of  the  lens,  when  the  muscle  of  accommodation  is  at  rest. 

Myopia — If  the  retina  is  placed  behind  tiie  fiscal  point,  the  rays  of  light  are  brought 
to  !A  t.»cu*  before  reaching  it,  and,  therefore,  an  indistinct  image  is  cast  upon  the  sensitive 
layer.  This  is  the  condition  in  myopia,  or  ncjirsightedness,  so  called  because  the  jtatient 
can  distinctly  sec  only  near  objects.  He  cannot  see  distant  things,  because  parallel  rays 
^fe  brought  to  a  focus  in  front  of  his  retina ;  but  near  objects  are  visible,  because  the 
ifeys  from  them  diverge,  and,  hence,  are  not  focused  as  soon  as  parallel  ones^  but  fall  upon 
the  retina  properly. 

Hypermetropia. — The  opposite  condition,  in  which  the  axis  of  the  eye  is  short,  and 
ihfi  retina,  therefore,  too  near  the  tens,  is  called  hypermetropia,  and  results  in  indistinct 
Ttsiori,  because  the  lens,  in  its  state  of  relaxation,  cannot  converge  the  parallel  rays  soon 
enough  to  form  a  sharp  picture  on  the  retina. 

It  will  be  readily  undei*slat)d,  however,  that  the  ciliary  muscle  may,  by  causing  an  increase 
of  the  convexity  of  the  lens,  increase  its  refractive  [>ower  sufficiently  to  bring  the  parallel 
my»  to  a  focus  on  the  retinal  screen.  As  long  as  tlie  muscle  is  able  to  keep  up  this  state 
of  Utnsion,  there  will  be  sharp  vision  for  distance ;  but  when  the  object  to  be  seen  is 
brought  to  a  near  point,  which  always  retpiires,  as  stated  above,  more  convexity  of  the  lens, 
tkte  ciliary  muscle  has  little  or  no  reserve  power  to  produce  this  effect,  because  most  of  its 

ver  has  been  called  upon  to  give  sharp  distant  vision,  which,  in  the  normal  conditions, 

iicr  refraction  ophthnlmrtscopea  are  in  uae,  but  the  two  mentioned  and  another  smaller 
instrnuieat,  kuown  a^  Luring'o  ophthalmoscox)^^,  will  1mi  found  as  iiaeful  as  any.  [The 
irutnenta  of  L«.ring  and  Knapp,  mentioned  oa  p.  230,  leave  nothing  to  be  dcwred  as  to 
and  accuracy.] 
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should  roquire  no  muscular  action  whatever.  Hence,  hjpermetropic  patients  way  have 
perfect  vision  fortlistance,  hut  when  lliey  attempt  to  reatJ  or  sew,  llie  objects  looked  at  are 
distinct  for  n  few  minutes  only ;  and  tlitni,  ns  the  ovcrlxixed  ciliary  muscle  becomes  wenried» 
it  fails  to  keep  up  sufficient  t'oiivexity  of  the  leos,  and  either  blurring  of  the  book  or  work 
occurs,  or  the  effort  gives  the  patient  eevere  headache  and  pain  in  the  eyes.  These  are  the 
cases  which  mislead  so  many,  who  have  not  ae<pHred  a  faniiliiirity  with  this  condition. 
Th<'  jiatient  sees  well  ordinarily,  and  there  is  no  apparent  ehunge  in  the  eye;  hence,  the 
diiitre^s  on  reading  is  ascribed  to  neimilgia  or  nervoiia  lieadache,  and  the  patient  dosed 
accordingly. 

From  what  has  been  said,  it  will  be  seen  that  the  ciliary  muscle,  by  its  ondeavor  to 
furnish  the  hyperraetro[dc  [jatient  with  distinct  vision  fordi(4(niit  objf'Cts,  18  kept  in  a  state 
of  constant  action,  and  thus  neutralize-i.  ns  much  as  possible,  the  hypermetropia.  If  it 
has  snUicient  |M>wer,  it  neutnilizes  it  entirtdy,  and  there  is  no  loss  of  acuity  of  distant 
vision;  but  very  often  it  i*  not  able  to  do  this,  and  we  have  only  a  portion  of  the  by[>t*rme- 
tro|»ia  com|>enj?ated  for  by  the  vise  of  th(*  ciliary  muscle.  The  portion  neutralized  or  masked 
is  called  the  *' latent  hypermetropia,"  while  that  wliich  is  apparent  even  when  the  muscle 
of  Accommodation  is  doing  its  best,  is  denominated  the  *'  manifest  hypermetropia."  To 
determine  the  totiil  amount  of  refnictive  defect,  we  must  therefore  paralyze  the  muscle,  by 
applying  atropia  to  the  eye.  We  find,  in  a  half  hour  after  doing  so,  that  the  patient's  vision 
is  greatly  diminished^  and  much  more  than  accounted  for  by  the  ghire  caused  by  the 
dilated  pupil.  This  rough  tes*t  might  well  be  used  by  those  who  have  no  accumte  means 
of  examining  for  hyixTmelropia.  If  a  patient  fms  headache,  and  blurrhiq  (f/ letters,  when 
reading, Jind  out  what  she  print  he  is  able  to  read  at  ttventr/  feet  distance;  then  put  a 
drop  of  a  fonr-yraiu  solution  of  atropia  in  his  et/es,  and  after  the  lapse  of  an  hour  (est 
his  vision  again.  If  he  can  see  only  letters  that  are  considrrablg  larger  than  those  he 
sair  hrfore,  it  is  evident  that  the  fornter  amount  of  vision  was  due  to  actioti  of  the  ciliary 
muscle,  it>hieh  is  noio  paralgzed  by  atropine  ;  hence  he  is  hypermetropic. 

Correction  by  spectacles. — What  is  the  remedy  for  these  opposite  conditiona  of 
myopia,  uehI  Jiypennelrojiia?  Evidently  the  use  of  spectacles.  In  nearsightedness  the 
rays  come  Jo  a  focus  in  front  of  the  retina,  hence  we  must  use  concave  spectacles,  which 
will  s[iread  out  the  rays,  before  they  enter  the  eye,  so  that  they  cannot  be  focused  60  far 
forward  in  the  vitreous  chumher.  In  hypermetropia  we  employ  convex  spectacles,  because 
the  object  ia  to  focus  the  rays  as  soon  as  possible,  thai  they  may  come  properly  upon  the 
retina.  The  convex  lens  causes  convergence,  or  squeezing  together,  to  begin  before  the 
rays  enter  the  eye;  hence  the  refractive  power  of  the  crysJalline  lens  ia  sufficient  to  bring 
these  already  converging  rays  to  a  foews  on  the  percipient  layer. 

AstigmatiBm There  is  another  refractive  defect  of  the  eye,  which  must  be  men- 
tioned.    Let  us  suppose  that  the  cornea,  insleiid  of  being  n  sphericiil  surface,  refracting 

equally  all  rays  that  full  upon  it,  whatever  be  llieir 
[Fio.  107.  plane,  is  warped,  so  to  speak,  and  therefore  brings 

to  a  focus  rays  coming  in  a  horizontal  plane  sooner 
than  those  coming  in  a  vertical  plane;  or  rice  versa. 
The  manifest  result  will  be  indistinct  vision,  for  if 
one  plane  is  of  normal  refniction  the  other  must  be 
either  myopic  or  hypermetropic.  It  is  easily  under- 
slood  that  we  may  tiind  rases,  in  which  the  degree 
of  myopia  is  different  in  the  two  meridians,  those 
that  have  different  degrees  of  hypermetropia  in  the 
meridians,  and  even  eyes  presenting  myojiiu  in  one 
direction  with  hypermetropia  in  the  other.  This 
condition  isdenoininitted  astigmatism,  and  is  a  com- 
plicated condition  to  correct,  because  the  raeriilian* 
of  different  refraction  may  not  be  horizontal  and 
vertical,  but  at  any  angle,  though  usually  keeping 
at  right  angles  to  each  otlier.  We  use  here  lenses 
Grrvn't  teat mrd  for nattginiitiiiD.]  wliich  are  curved  in  one  direction  but  not  in  the 

other,  constituting  what  tiie  optician  calls  cylindri- 
'«4ial  lenses.     These  must  be  set  in  the  frame  to  correspond  with  the  axis  of  the  astigma- 
tism.    The  further  details  of  the  correction  of  astigmatism  are  too  complicated  to  be 
insertf'd  in  a  text-book  of  general  surgery  such  as  this. 

The  simplest  way  for  one,  who  is  not  specially  trained  in  the  matter,  to  obtain  an  id^a 
of  the  amount  aiid  character  of  the  astigmatism^  is  to  use  the  test  chart  of  Dr.  Green  of 


RANGE    OF    ACCOMMODATION. 


Si.  T^uis.  This,  as  seen  in  the  figure,  consists  of  a  number  of  radiating  lines.  Lot  ilie 
patient  Icok  i\i  lliis  witli  one  eye  only,  and  tJie  line  nj)p<'aring  briglitest,  and  that 
geeiiiing  dimmest,  to  him  will  give  the  direction  of  astigmatism.  The  difterence  between 
the  lenses  required  to  make  each  one  of  these  lines  perfectly  bright  will  repi-esent  the 
iimniint  of  astijjmatism. 

Necessity  of  using  atropia — ^In  correcting  all  cases  of  hypermetropia  and  of 
a^ti^inuUis'm  the  ciliary  niiiseles  sJiuuld  lie  paralyzed  by  atropia,  or  duboii^ia,  instiOalions  as 
a  pr«  paratoiy^  step.     Even  in  myopia  this  may  at  times  be  adviswible.' 

Presbyopia Tlie  reader  must  be  careful  not  to  confound  the  condition  described 

abo\•^  under  the  name  of  hypermetropia,  with  old  sightedness,  or  presbyopia.  In  this 
condition  there  is  a  loss  of  the  focusing  power  for  near  objects,  due  to  a  senile  hardening 
of  the  lens,  whicii  renders  it  difficult  for  the  ciliary  muscle  to  increivse  its  convexity. 
Hence  for  near  work  old  |Mf*opIe  are  obli;^i'd  to  nse  convex  glasses  to  supplement  tliis  loss 
in  Mccoraodative  power.  Tlie  fact,  that  hypermetro[)ia  ami  presbyopia  are  equally  relitn'ed 
by  convex  lenses,  misleads  many^  who  imagine  they  are  the  same  atTection.  It  nui.^t  be 
remembered  that  one  is  due  to  abnormal  shortness  of  the  nntero-poslerior  diameter  of  the 
eye.  while  the  olbw  depends  on  an  inability  of  the  ciliary  muscle  lo  change  the  shape  of 
the  Imnlened  lens.  Tliere  is  also,  probably,  a  weakeniop;  of  the  power  of  the  ciliary 
muscle  itself  in  presbyopia.  A  pn^*sbyopic  |K'rson  has  the  same  vision  for  dist4ince  thai 
be  always  had.  If  he  had  normal  vision  for  distance  in  youth  he  has  it  still,  but  is 
oblig«"Hi  to  wear  glasses  for  near  work,  such  as  reading.  If  he  recjuired  concave  or  convex 
glasses  in  his  younger  days,  in  order  to  obtain  perfect  vision  of  distant  objects,  he  still 
requires  them,  but  must  put  on  an  additional  pair  of  convex  glasses  when  he  desires  to 
read  or  write.  Of  course,  instead  of  wearing  two  separate  |mirs  of  spectacles,  at  one 
lime,  when  he  reads,  he  may  use  a  strotiger  convex  if  he  Ix'  hyperm«^ti'opic,  or  diminish 

>  strength  of  his  concave  ienses  if  he  be  myopic,  which  is  the  same  as  placing  a  second 
ir  of  convex  glasses  in  front  of  the  spectacles  frame  usually  worn.  Many  myopic,  or 
nearsighted,  persons  can  read  comfortably  by  merely  removing  their  distance  glasses; 
which  is  identicid  with  putting  a  convex  gUvss  in  fn}nt  to  neutnilize  the  concave  one  worn 
for  distance.  It  is  now  I  trust  intelligible  to  the  student  that  a  patient  may  be  near- 
sighted and  presbyopic  (sometimes  called  fur-sighted)  at  the  same  time. — J.  B.  K.] 

AcCOMMODATIOIf. 

By  accommodation  is  meant  the  power  which  the  eye  possesses  of  altering  the  condition 
of  it*  refractive  media,  so  iis  to  form  u(M>n  the  retina  images  of  near  objects,  the  rays  of 
light  from  which  are  divergent,  equally  as  distinct  as  images  of  more  distant  ones,  the 
TTiya  oi'  light  from  which  are  parallel,  or  nearly  so, 

Tlje  power  of  accommodation  de|>end9  upon  the  elasticity  of  the  crystalline  lens^  the 
curvature  of  which  can  be  increased  to  a  considemble  extent;  the  altemtion  of  curvature 
14  brought  about  by  the  action  of  a  ring  of  inorganic  muscular  fibres,  situated  between  the 
sclerotic  and  choroid,  jnst  external  to  the  greater  circumference  of  the  iris.  The  ring  is 
known  a*  the  rilfary  muscle.  The  manner  in  whiclj  the  ciliary  muscle  acts  upon  the  lens 
U  aa  yet  a  disputed  point,  one  theory  being  that  the  lens  is  maintained  in  a  flattened  con- 
dition by  tension  of  its  susjxinsory  ligament  so  long  as  the  eye  is  adjusted  for  a  distant 
object:  that  upon  accommodation  for  a  near  one  the  ligament  is  relaxed  by  contniction  of 
lb-  and   the  curvature  of  the  lens  (more  especially  that  of  its  anterior  surface) 

in-  y  virtue  of  its  own  elasticity.     The  other  theory  is  that  the  ciliary  muscle 

compresses  the  lens  in  some  manner,  and  so  alters  its  curvature. 

Range  of  Accommodation. 

Wc  Sfienk  crt^  the  range  of  accommodation,  and  by  it  we  mean  the  power  of  a  lens, 
which  wc  suppose  the  crystalline  adds  to  itself,  when  we  change  our  look  from  the  farthest 
to  the  ncan'st  point  «>f  distinct  vision.  Thus,  an  eye  which  sees  clearly  at  infinite  riis- 
tancr.  when  its  necommoilation  is  relaxed,  and  at  10  centimetres  with  gi'eatest  tension  of 
accommodation,  has  a  range  or  *^  amplitude"  of  aocommodation  equal  to  a  lens  of  ^ff^==  6 

mmodntion  is  accompanied  by  convergence  of  the  optic  axes  from  the  action  of 
iutr  tijic:rual  recti  muscles  and  by  contraction  of  the  pupil. 

•  8m  wy  article  in  '  Modlcnl  Bulletin,'  PhilArla.  Jnn.  1879.  The  '  American  Journal  of  the  Medicnl 
Mmmem,*  April,  1870,  &ud  April,  1880,  contftins  articles  on  this  aubject  by  Dr.  Norris  and  Dr.  Rialty. 
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Diseases  of  Accommowatios. 

Paralysis  of  accommodation  is  met  witli  in  cases  of  paralysis  of  the  tliird  ne 
aceonijinnied  by  ptosis,  <Hvt'rg<'iii  strabismus,  and  more  or  less  dilatation  of  the  pupil;  i( 
may  l>e  caused  by  injuries,  as  blows  on  the  eyeball  itself  or  in  its  vicinity;  som»'tifii»» il 
ia  met  with  without  apparent  cause,  not  mifrequently  in  persons  recovering  from  diplitlioria, 
or  from  any  exhausting  disease,  and  accompanied  by  no  paralysis  of  the  externul  ocu 
muscles ;  it  can  always  be  produced  ariificiully  by  the  use  of  atropine,  [Palientsi 
quently  consult  the  surgeon  in  great  alarm,  because  of  dilatation  of  the  pupil  produoedjj 
the  acci(ieiital  use  of  atropia.j 

Siptiptoms Dihttation  of  the  pupil,  general  mistiness  of  viiiion  and  inability  lot 

near  objects  plainly,  the  last  condition  being  capable  of  correction  by  the  use  of  a 
vex  lens, 

[Jlr. Hutchinson,  of  London,  has  described  under  the  name  ophthalmoplegia  tDtermi 
paralysis  of  the  ciliary  muscle  and  sphincter  fibres  of  the  iris,  doe,  in  his  opinion  to  di*  ~ 
usually  syphilitic,  of  the  ciliary  gtingliou.] 

Tkeatmknt This  depends  on  the  cause;  if  the  paralysis  of  accommodation  Iwr  j 

elated  with  paralysis  o\'  other  branches  of  the  third  nerve,  the  treatment  must  be  dir 
againut  any  existing  constitwtionat  condition — syphilis,  rlieumatism,  &c, — most  impro^t- 
ment  being  brougiit  about  by  the  use  of  iodide  o\'  poliissium  in  incre^ising  doses,  alonnir 
in  conjunction  with  bichloride  of  mercury.  If  dependent  on  injury,  the  eye  should  be 
kept  bound  up,  and  inflammatory  symptoms  treated  as  they  arise.  If  arising  idio|iatbic- 
ally,  witliout  apparent  cause,  Calabar  b<.'an'  should  be  used  two  or  three  times  ft  wn'k,in 
order  to  stimulate  the  ciliary  muscle  to  contract,  ami  attention  paid  to  the  genend  bealj^ 
In  any  c;ise  a  convex  lens  may  be  used  if  required.  f 

Spasm  of  accommodation  is  met  with  in  some  cases  of  hypermetropiu,  and  f-'O* 
gionally  in  myopia;  it  often  masks  a  considemble  amount  of  hy[)ermetropia,  and  tnaTii 
times  even  make  the  eye  appear  to  be  myopic.  If  it  exists  with  myopia,  the  degn-nol' 
short  sight  is  increased. 

St/mptoms Severe  and  constant  pain  in  the  eyeballs  and  forehead,  increa^d  on  »nf 

attempt  lo  «se  the  eyf^s,  and  associated  with  some  anomaly  of  refraction  (genenilly  hy|«r- 
metro[»ia),  inability  to  see  near  or  distantnljjects'distinctly,  these  symptoms  being  nuKJififJ 
or  entirely  removed  by  the  use  of  atropine. 

Treatment. — Paralyze  the  accommodation  by  the  constant  use  of  a  strong  sniutionnT 
atropine  (gr.  iv  of  sulphate  of  atropia  to  ^j  of  water),  and  accurately  neutralize  any  vi 
irig  anomaly  of  refraction  by  suitable  lenses. 


ACUTENESS  OF  ViSIOX. 

By  acuteness  of  vision  we  understand  the  perceptive  and  conductive  power  of  the  sU 
tnres  concerned  in  sight:  this  may  be  ascertained  by  the  use  of  test  types;  «',  f.,lctlfrt 
of  certain  definite  pro|iortions,  which  can  be  recognized  by  a  fairly  sharp-sighted  eycil 
certain  distances,  which  distances  are  marked  over  each  set  of  letters. 

The  book  of  test  types  we  use  is  that  of  Dr.  Snellen;  in  it  we  lind  types  vario 
numbered  from  .5  to  GO,  the  tormer  being  .5  of  a  metre,  or  .'iO  centimetres,  the  Iatt«f  i 
metres,  at  which  distances  the  types  can  be  read  by  an  emmetropic  eye  of  nonnully  afl 
vision.     The  b<iok  of  ty[>es  can  be  obttiined  of  Williams  and  NorgsUe,  Henrietta  Sw 
Covent  Ganlen  [or  of  any  o[)tician  in  the  large  cities  of  the  United  States], 


Field  of  Vision. 

By  the  field  of  vision  we  understand  the  area  over  which  objects  situated  in  t 
vertical  plane  can  be  distinguislied,  the  eye  being  kept  iixed  on  some  |K>int.     The  li: 
of  the  field  of  vision  are  marked  by  the  moat  eccentrically  placed  |)oints  of  objects,  wlii*'' 
can  still  be  distinguished,  the  direction  of  the  visual  axis  of  the  eye  being  UDaltere<l 

Afode  of  ftscertmm'ftff  th«  extent  of  the  risnalfifld — .The  extent  of  the  Ttsual  W'j 
easily  measured  by  cither  of  the  (wo  following  methods  : — 

1.     The  patient,  being  placed  at  a  distance  of  twelve  inches  from  a  bhtck  board 


1 


'  The  C&lflbftr  gelntinewas  the  most  cr(iiv*>niHTit  form  for  applio.'^tion,  but  recently  a  aolattoa  p' 
»  3J  of  sntph&tt)  of  eaerine  (an  alkaloid  obtainud  from  Calnliar  beiui)  has  Yntvu  etnployeii  IW 


iv  to 

th«  best  resultfl. 
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three  feet  square,  having  a  whit«  crosa  in  its  centre,  sliould  be  directed  to  look  steA<lily  at 
the  cross,  wliich  must  lie  ftiluated  on  a.  level  with  the  eyes;  one  eye  being  closed,  Ihe  sen- 
sibility of  the  retina  of  the  other  should  be  tested  by  moving  a  piece  of  chalk  fixed  on 
a  dark  handle  from  all  directions  towards  the  cross,  a  mark  being  made  at  the  point  wliere 
the  chalk  first  becomes  visible. 

The  whole  area  limited  eccentrically  by  ft  line  joining  the  points  at  which  fhe  chalk  is 
first  seeu  when  approaching  from  every  direction  is  known  as  the  quantitative  Jield  of 
vision,  in  contra-distinction  lo  un  area  bounded  eccentrically  by  much  narrower  limits, 
over  which  objects  are  distinctly  defined,  and  letters  can  he  read,  &c.,  known  as  the 
qu<i;Utattve  Jield  of  tntion, 

2,  Another  very  simple  and  effectual  method  of  investigating  the  condition  of  the  visual 
field  is  conducted  a;9  follows : — 

Having  placed  the  patient  in  a  convenient  position,  we  stand  opposite  t^  him,  at  a 
distance  of  about  two  feet,  and,  aup[)Osing  hia  left  eye  to  be  examined,  we  direct  liim  to 
look  steadily  at  our  right  eye,  which  is  opposite  to  his  left;  the  patient's  right  eye  and  our 
left  being  kept  clost'd,  we  then  move  oiir  hand  in  various  directions  in  the  peripheral  jiarts 
of  the  field,  and  notice  if  its  movements  are  perceived  by  the  patient  at  the  same  distance 
from  the  centre  as  by  our  own  healthy  retina. 

Care  must  be  tinken  that  the  hand  is  moved  in  a  vertical  plane  situated  midway  between 
our  own  and  the  patient's  eye,  and  not  nearer  one  than  the  other;  we  must  also  take  care 
that  he  keeps  his  eye  fixed. 

Supposing  that  the  eye  under  examination  distinguishes  al!  movements  of  the  hand  at 
the  same  distance  from  the  centre  as  our  own,  we  decide  that  liis  field  of  vision  is  normal ; 
but  if  a  falling  ofi'  is  noticed  in  any  particular  direction,  we  infer  that  the  sensibility  of 
the  corresponding  portion  of  the  retina  is  impaired. 

Jt  must  be  remembered  that  each  jjart  of  the  visual  field  corresponds  to  a  part  of  the 
"na  opposite  to,  and  not  on  the  same  side  as,  the  object  seen  ;  e.  /;.,  supijose  that  the 
movements  of  the  hand  arc  not  i>erceived  in  the  outer  half  of  the  field,  the  inner  half  of 
the  retina  is  defective,  and  vice  t^ersd. 

It  must  also  be  borne  in  mind  thitt  the  h<»ight  of  the  bridge  of  the  nose  has  a  consider- 
able influence  in  limiting  the  inner  half  of  tlie  visual  field.  Limittitiun  or  cojitraction  of 
tiie  visual  field  is  a  very  constant  accompaniment  of  retinal  changes;  it  is  also  one  of  the 
earliest  symjitoms  of  glaucoma,  and  occurs  as  a  physiological  condition  with  advancing  age, 
Strreoscopic  tests  of  the  retina. — A  veiy  simple  and  cfi'ectujil  method  of  testing  the  sen- 
sibility of  the  retina  has  been  devised  by  Mr.  Joseph  Towne,  of  Guy's  Hospital :  it  consists 
in  presenting  simultaneously  to  no n -corresponding  halves  of  the  two  retinai  similar  objects. 
The  examination  is  carried  out  by  means  of  a  stereoscope,  pro\ided  witli  two  slides; 
OD  each  slide  are  two  white  semicircles  described  upon  a  red  groimd,  those  on  the  one  slide 
being  so  contrived  that  when  looked  at  through  the  stereosco|>e  they  correspond  to  the 
na^al  halves  of  the  two  retiiife,  whilst  those  on  the  other  slide  correspond  to  the  two  malar 
iialvea.  In  cases  of  want  of  sensibility  of  the  whole  or  any  part  of  the  retina,  from  what- 
eviT  cause  arising,  a  part  or  the  whole  of  one  or  both  semicircles  corres|)on(ling  to  ihe 
affected  portion  of  retina  appears  misty  or  entirely  obscured.  The  degree  and  extent  of 
the  mistiness  or  obscurity  is  governed  by  the  degree  of  insensibility  and  extent  of  the 
impaired  j>ortion  of  retina.  ^Ir.  Towne  has  made  "■  The  Stereoscopic  Test  for  the  Uetina" 
the  s«:bject  of  some  very  interesting  papers  in  *Guy*s  Hospital  lieimrts,'  series  iii,  voli. 
xt,  xii,  xiv,  XV. 


DISEASES  AJTD  INJUEIES  OF  TEE  EYEBALL  AND  ITS  AFPEin)AGES. 

Several  of  the  more  important  affections  of  the  orgjin  of  vision  will   he  briefly  alluded 
>\ii  future  pages;  the  present  section  is  devoted  to  a  short  description  of  those  discixsea 
•All  injuries  which  (with  a  few  exceptions,  e.  y.,  glaucoma)  do  not  call  for  operative  inter- 
ace- 

THE  EYELIDS. 

Congenital  anomalies.— Absence  of  the  eyelids ;  a  failure  of  closure  of  the  fictal 
f  leaving  a  cleft  in  one  or  both  lids  (coloboma)  ;  ptosis,  complete  or  partial ;  develop- 
~  a  third  lid;  pigment  spots,  moles,  na?vi,  and  warty  growths,  have  all  l>eeu  occa- 
-^_^-J  IB^t  with.     [The  eyeballs  may  be  absent,  constituting  anopsia,  as  it  is  called.] 
tHoSCni. —  Simple  ulcers,  venereal  sores  (chancres),  syjdiilitic,  and  cancerous  ulcera- 
lioa^  are  aometimes  met  with.     The  first  tliree  require  to  be  treated  un  general  medical 
16 
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Vt,  L«vi«'«  C4BO  ot  h»ro-Uji  ftu<l  *nopaU,  with  orblU 
oceapled  by  sorona  ejrita.] 


[Fm.  108.  principles:   tlie  last  by  operation,  if   the 

diseu:;*'  Iims  not  procee'ded  too  far. 

Phthlriasis Tbe   pediculus     pubis 

(crab  louse)  is  sometimes  found  anionj^st 
tlie   eytdaslies  close  to  tlie  marj^in  ot"  iFie  , 
lids.     Tlie  edges  of  the  lids  ajipear  to  be  ! 
covered  with  scabs  and  crusts  somevrbat 
resembling  tin*>n ;  on  close  examination  tbe 
iiiseeti*  tliemselves  will  be  discovered  ad-  ; 
hering  closely  to  the  margin  of  tlie  lids, 
tbr:>ir  egj^d  beinj^  attacbed  to  the  lashes  near 
ibeir  base^. 

Treatment Tbe   daily  use   of  some 

kind  of  mercurial  preparation,  none  lieing 
better  than  the  Ung.  Ilydrarg.  Ammo- 
niaiiim. 

Paralysis  of  the  orbicularis  mus- 
Ol©  occurs  in  some  cases  of  facial  paralysis; 
there  h  inability  to  close  the  eye,  the  lower 
lid  falls  away  from  the  globe,  there  is  con- 
siderable collection  of  lachrymal  secretion  at  tbe  inner  canthws,  afid  constant  watering  of 
tin'  eye  consetjuent  on  the  displucemeiit  of  tbe  loAver  teur  pnnctiim. 
Tkkat:vient — General  niedicnl  treatment  should  be  adopted. 

Spasm  of  the  orbicularis  muscle  may  occur  from  long-continued  intolerance  of 
light,  coiiiieqnent  on  artVctioii^  of  the  cornea. 

Treat^iext  must  be  directed  against  the  corneal  affections.  (See  Diseases  of  the 
Cornea.)  [It  may  be  necessary  to  overcome  the  spasm  by  stretching,  or  cutting  the  mus- 
cle.] 

Spontaneous  twitching,  more  especially  of  the  lower  lid,  popularly  known  as 
'*  live  blood,"  is  met  M'iih  in  some  capes  of  hyjiermetropia,  or  in  persons  whose  diges- 
tions arc  out  of  order;  it  is  very  probably  a  symptom  of  undue  coolraclion  of  the  ciliary 
muscle. 

Theatmkxt. — Correction  of  existing  hypermetropia,  instillation  of  atropine,  and  atten- 
tioii  to  the  p;enonil  health. 

Inflammation  of  the  eyelids  may  occur  during  or  after  acute  disejises  (raeaales, 
scarlatina,  cNcc),  in  the  conn^e  ot*  erysipelas,  as  the  rcsnlt  of  injuries,  or  in  connection  with 
severe  inflammation  of  neighboritig  parts,  e.  g.^  purulent  oidithalmia.  Tlie  swelling  and 
redness  are  usually  considerable,  and  the  eye  cannot  be  ojtened  ;  the  inflammation  gene- 
rally ends  in  resolution,  but  may  (especially  if  it  restilt  from  measkvs,  scarlatina,  &c.)  go 
on  to  tbe  formation  of  abscess,  or  even  to  sloughing  of  tbe  skin. 

Treatment. — Locally,  foinentatioas  with  hot  water  or  decoction  of  poppy  heads;  if  an 
ab-scess  form,  it  should  be  opened — preferably  through  tbe  conjunctiva. 
The  [)atient*s  p:ener:il  Iiealth  should  also  be  attended  to. 

Stye  ("hordeolum")  is  a  small  red  and  painful  swelling  situated  on  the  outer  sur- 
face  of  the  lid, or  near  its  margin,  and  consists  tn  a  circunj'scribed  inflammation  of  tbe  lid 
dependenl  on  morbid  change  in  tbe  Meibomian  glands.  Styes  generally  occur  in  weakly, 
delicate  persons;  several  may  a|)pear  simultaneously,  or  there  may  be  a  succession  of  them  ; 
ihey  give  rise  to  considerable  irritation,  and  are  often  extremely  painful.  The  inHamma- 
tiori  usually  goes  on  lo  su]ipuralion. 

Treatment — Fomentations,  poultices,  the  administration  of  tonics,  and  good  living. 
IVhen  pus  has  formed  tbe  little  tufn<»rs  sboid<l  be  opened. 
Tinea  (ophthidmia  tar?i)  [Ciliary  blepharitis]. 

Patients  suflering  from  tinea  pirsent  themselves  with  yellowish-brown  dry  crusts  hang- 
ing to  the  eyelashes  which  have  often  droppcil  out  to  a  con.-iiderable  extent. 

In  old  cases  the  margins  of  the  lids  are  much  tliickened,  giving  rise  to  displacement  of 
Uie  tear  puncla  and  consequent  watering  of  the  eye;  on  removing  the  crusts  tbe  margin 
of  tbe  Ud  will  be  found  ulcerated,  fissured,  and  easily  bleeding.  The  disease  consists  in 
iiiflamtiiation  and  ulceration  about  the  nwts  of  the  lashe!*;  it  runs  a  very  chronic  course, 
oflen  lusting  for  years  in  spite  of  remedies.  [Many  of  these  cases  dept^nd  U|)on  accom- 
modative strain  fmm  hypermetropia  or  astigmatism,  and  will  not  improve  under  local 
treatment  alone.     It  is  necessiu'y  to  correct  the  refractive  error.] 
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TiiEATMEN'T — Slight  cascs  can  generally  bo  cured  by  tbe  use  of  a  lotion  containing  4 
to  6  grains  of  alum  to  ihe  ounce  of  water,  a|»|iliefl  three  or  four  times  a  day,  and  of  mild 
nitrate  of  mercury  ointment  (one  part  of  tbe  ordinary  nitrate  of  mercury  ointment  to 
eleven  of  lard),*  smeared  jdong  tbe  margins  of  tbe  lids  night  and  morning. 

[The  yellow  oxide  of  mercury  ointment  (gr.  j  to  5j)  >s  very  efficai'ions.] 

The  patient  should  be  directed  to  remove  all  tbe  cnista  before  applying  the  ointment. 

l^Iorc  severe  cases  should  be  treated  by  pulling  out  the  lashes  and  removing  the  scabs 
with  I'oreeps,  and  then  applying  solid  nitrate  of  silver  to  the  raw  surface  left. 

Injuries. — AVounds  of  the  eyelids,  however  extensive  or  rugged,  should,  after  having 
been  iboruugbly  cleansed,  be  brought  accurately  together;  they  will  usually  heul  readily 
enough.  Should  there  be  any  \o^»  of  subiilance,  an  endeavor  must  be  made  to  prevent 
disiortion  of  the  libs  by  eontniotion  of  the  resulting  cicatrix. 

£cchytnosia  of  the  lids  (black  eye)  frequently  occurs  as  the  result  of  blows,  and  may 
be  cati*e*l  by  leech  bites  or  opemtions. 

Trka TMKST Most  cases  may  be  left  alone,  but  if  it  is  desirable  to  get  quickly  rid  of 

the  ettu*ed  blood,  a  poultice  made  of  equal  parts  of  the  scraped  root  of  black  bryony  and 
bread  crums  should  be  apjilted.  Tbe  jwultice  should  be  kept  on  as  long  as  the  patient  can 
!*ear  it.     The  application  is  often  accompanied  by  a  good  deal  of  stinging  \mm. 

Emphysema  of  the  lids  sometimes  occurs  from  rupture  of  tbe  mucous  membrane  of 
the  nose,  air  being  forced  into  tbe  cellular  tissue  of  the  eyelids,  on  sneeaing,  or  blowing 
the  nose,  (ientle  pressure  with  cotton-wool  and  a  banilage,  and  avoidance  of  violent 
expiratory  movements,  sjieey.ing,  &c.,  is  the  only  treatment  required. 

The  lachrymal  apparatus — The  principal  affections  of  the  tear  passages,  &c., 
will  be  described  in  tbe  next  section. 


CONJUNCTIVA. 

Ophthalmia  [Conjunctivitis] Under  this  hend  are  collected  all  the  different 

forms  of  inriummation  of  the  conjunctiva.  The  following  characters  are  common  to  all ; 
more  or  less  vjisculanty  of  the  membrane,  unea<*ines8  anil  stiffness  of  the  lids,  [min  of  a 
smarting  character,  some  kind  of  discharge,  and  gumming  together  of  the  lids  during 
tleep. 

Inflammation  of  the  conjunctiva  has  to  be  distinguished  from  inflammation  of  the  «cle- 
rotic  or  subconjunctival  fascia,  or  the  injection  of  these  structures  which  is  preseirt  in  many 
of  the  inflammations  of  deeper  parts  of  tbe  globe.  The  distinction  can  be  made  by  paying 
alt€nlion  to  the  following  points: — 

1.  The  iutlamed  conjunctiva  is  bright  red,  tbe  vesr^elg  are  large  and  tortuous,  and  anas- 
tooto^  freely,  forming  a  dense  network  ;  they  are  of  greater  calibre  about  the  fornix  [or 
periphery  of  the  optic  commissure],  and  taper  otf  towards  the  cornea, 

Tlje  inllamed  sclerotic  or  episcleral  tissue  is  pinkish  or  bluish  in  color;  the  vessels  are 
small  and  straight,  and  the  vascularity  is  usually  most  marked  in  a  ring  around  the  eyeball, 
just  external  to  the  corneal  margin.  [This  ring,  or  circum-corneal  zone,  of  vessels  is  of 
great  diagnostic  importance.] 

2.  The  vessels  of  the  conjunctiva  can  be  somewhat  displaced,  and  made  to  glide  over 
t)»e  surface  of  the  eyeball  by  getitle  pressure;  those  .^itualed  in  deeper  parts  cannot  be 
made  to  alter  their  positions. 

X  The  pain  in  inllnmmation  of  the  conjunctiva  is  of  a  smarting  [or  itching]  character; 
while  in  inflammation  of  ileeper  quirts  it  is  dull  and  aching,  and  often  very  severe. 

TucATME.ST. — Inflammations  of  the  conjunctiva  are  best  treated  by  astringent  appli- 
cations. [The  more  chronic  the  inflammation  the  stronger  should  the  solution  be,  while  in 
mcolc  conjunctivitiM  weak  solutions  should  as  a  rule  be  employed.] 

Any  of  ihe  following  formulae  may  be  employed: — 

Strong  Alum  Lotion, 

Aium,  grs.  x ;  Water,  .^j. 

Useful  in  cases  of  purulent  ophthalmia. 
Afum  Lotion, 

Alum,  gna.  iv  lo  vj;  Water,  3j* 

*  Th»  ottilmenta  t*mpIojed  in  the  ophthalmio  department  at  Oay^s  Hospital  ar«  now  aliuutft  inva* 
rUlily  preparMl  with  raseline  instead  of  lard. 
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Sulphate  of  Copper  Drops. 

Sulphate  of  copper,  gr.  ij  ;  Water,  5J. 

Sulphate  of  Zinc  Drops. 

Sulphate  of  zinc,  gr.  ij ;  Water,  gj. 
Nitrate  of  Silver  Drops. 

Nitrate  of  silver,  gr.  j  ;  Water,  %'y 

Giloride  of  Zinc  Drops. 

Chloride  of  zinc,  gr.  ij ;  Water,  Jj. 

Most  useful  in  cases  of  chronic  ophthalmia. 
Atropine  and  Astringent  Solution. 

Sulphate  of  atropia,  gr.  ^  to  gr.  ij  ;  Sulphate  or  chloride  of  zinc,  gr.  ij ;  Water,  Jj. 
Useful  in  cases  where  iritis  or  corneitis  occurs  in  the  course  of  ophthalmia  [since 
atropia  is  not  required  except  there  be  a  complicating  inflammation  of  deeper 
structures  than  the  conjunctiva]. 

Any  of  these  remedies  may  be  given  to  the  patient  to  use  himself;  they  should  be  applied 
from  three  to  six  times  a  day,  or  oftener,  and  the  patient  should  be  directed  to  wash  away 
all  discharge  before  using  any  of  them,  and  to  take  care  that  the  lotion  goes  well  between 
the  lids. 

Some  kind  of  ointment  (spermaceti,  mild  nitrate  of  mercury,  &c.)  should  also  be  ordered 
to  be  smeared  on  the  margin  of  the  lids  at  night,  to  prevent  their  becoming  gummed 
together  during  sleep. 

The  condition  of  the  patient's  general  health  should  also  be  attended  to. 

Other  applications,  which  sliould  be  used  by  the  surgeon  himself,  are — 

The  mitigated  nitrate  of  silver  stick  (consisting  of  nitrate  of  potash  and  nitrate  of  silver, 
in  the  proportion  of  three  parts  of  the  former  to  one  of  the  latter). — Green  stone— lapis 
divinus  (consisting  of  equal  parts  of  alum,  nitrate  of  potash,  and  sulphate  of  copper,  with 
a  small  quantity  of  camphor),  and  solid  nitrate  of  silver.  In  order  to  apply  any  of  these 
the  patient  should  be  seated  in  a  chair,  and  the  surgeon  standing  behind,  as  in  Fig.  109,  p. 
266,  should  evert  the  lids  and  lightly  rub  their  conjunctival  surface  with  either.  If  a 
preparation  of  nitrate  of  silver  be  employed,  the  conjunctiva  should  be  washed  with  salt 
and  water  immediately  after  the  application.  [Scarifications  of  the  inflamed  membrane, 
made  with  a  sharp  knife  and  with  a  delicate  touch,  so  as  to  make  the  most  superficial  in- 
cisions, are  often  of  more  value  than  any  strong  applications.] 

Varieties  of  Ophthalmia. 

Catarrhal  ophthalmia  [or  ooi^unotivitis]  is  commonly  caused  by  draughts  of 
cold  air,  is  highly  contagious  and  acute  in  its  course. 

The  conjunctiva,  both  ocular  and  palpebral,  is  highly  injected,  and  sometimes  swollen  ; 
there  may  be  small  extravasations  of  blood  in  the  structure  of  the  former ;  there  is  a  thick, 
yellow,  tenacious  discharge. 

One  or  both  eyes  maybe  affected,  the  disease  usually  commencing  in  one,  and  spreading 
to  the  other  in  the  course  of  two  or  three  days. 

Treatment  in  the  early  stages,  before  there  is  any  amount  of  discharge. — Some  sooth- 
ing application  (as  decoction  of  poppy-heads)  should  be  employed ;  later  on,  an  astringent 
should  be  used,  and  some  mild  nitrate  of  mercury  or  spermaceti  ointment  smeared  on  the 
edges  of  the  lids  at  bedtime,  to  prevent  their  becoming  gummed  together  during  sleep. 

The  patient  (or,  in  the  case  of  a  child,  its  parents)  should  be  warned  of  the  contagious 
nature  of  the  disease,  and  no  sponges,  towels,  &c.,  which  he  is  in  the  habit  of  using,  should 
be  used  by  other  people.  Among  the  poorer  classes  it  is  very  common  to  see  a  whole 
family  suffering  from  catarrhal  ophthalmia. 

Chronic  oj^thalmia  is  usually  a  sequel  of  some  more  acute  form ;  the  palpebral 
conjunctiva  is  reddened,  the  ocular  conjunctiva  presenting  patches  of  slightly  increased 
vascularity,  but  no  general  redness,  as  in  cases  of  catarrhal  ophthalmia ;  the  lids  are  often 
somewhat  thickened,  And  the  caruncle  and  semilunar  folds  swollen.  There  is  slight  mucous 
discharge,  which  forms  dry  crusts  on  the  margins  of  the  lids,  and,  at  the  inner  canthus, 
overflow  of  tears  may  occur  from  obstruction  or  displacement  of  the  tear  puncta. 

Treatment,  the  same  as  that  of  catarrhal  ophthalmia.  The  disease  may  continue  for 
almost  any  time,  and  when  one  remedy  appears  to  have  lost  its  effect  another  should  be 
tried.  [The  application  of  stronger  .astringent  solutions  than  in  acute  conjunctivitis  is 
demanded.] 
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Phlyctenular  ophthalmia,  usually  met  with  in  cbildrcn  and  young;  adults,  espe- 
cially teiuale*,  is  eluinicterized  by  the  existence  of  small  wliitl^li  elevations  on  the  con- 
junctiva, iDLWi  commonly  near  the  ninrgin  of  the  cornea ;  each  little  elevation  has  a  wisp 
of  hhwdvedsels  leading  to  it  it*  near  the  corneal  martfin,  and  it  is  surrounded  by  a  zone  ol 
vascularity  if  situated  in  any  other  part  of  the  conjunctiva.  There  is  some  watering  of 
the  eye  and  slight  mucous  discharge. 

Patients  are  frequently  met  with  who  suffeT  from  re[>eated  attacks  of  phlyctenular 
ophthalmia. 

TuEAFMfciNT, — In  treating  |>lilyclenular  ophthalmia  our  ohjecl  is  to  set  up  a  certain 
amount  of  irritation  of  the  conjunctiva,  by  whicli  (he  phlyetenulni^  will  be  deslroye<l.  Thia 
can  be  attained  by  dustinjj  calomel  into  tlie  eye  daily*  or  by  ordering  a  small  qnanlity  of 
an  ointment  containing  2  n;rs.  ot'  yellow  oxide  of  mercury  to  5,1  '>!  IfU"d  or  vageline,  to  be 
applied  to  the  inner  surface  of  the  lower  lid  at  bedtime.  Either  of  these  remedies  will 
soon  cjiti&e  the  phlyctenular  to  disappear.  The  disease,  iis  atfectin|r  the  conjunctiva  cover- 
ing the  coniea,  will  be  spoken  of  under  diseases  of  that  structure.  Tonics  should  be  given 
if  required. 

Granular  ophthalmia This  disea.se  occurs  at  all  ajres,  and  is  very  common 

aniong:?t  the  lower  classes,  ef*pecially  the  Irish  [but  is  said  to  be  almost  unknown  among 
negroes] ;  it  is  highly  conlafrious.  Gnmular  ophthalmia  is  often  very  prevalent  where 
lai^e  numbers  of  persons  are  crowded  totjetlier  in  workhouses,  parish  schools,  barracks, 
&c.  It  would  ap[)ear  that  in  tho.^e  who  have  lived  for  a  considerable  time  under  unfavor- 
able hygienic  conditions,  a  peculiar  granular  state  of  the  palpebral  conjunctiva  becomes 
developed.  Persons  thus  attected  are  said  to  l>e  predis|Ri»ed  to  granular  ophllialaiia.  The 
predisposed  eyelid  is  characterized  by  the  existence  of  small  pule  spherical  bodies,  situated 
in  the  structure  of  the  conjunctiva;  the  littJe  bodies  much  reseniltle  aud  are  known  as 
Mgo  grains;  they  are  most  constantly  found  upon  the  lower  lid  near  the  outer  canthus. 

This  predisposed  or  gmnular  condition  of  the  eyelids  may  remain  statiomiry  for  an 
unlimited  time  without  giving  nse  to  inconvenience;  but  on  the  other  hand,  attacks  of 
inflammation  are  ever  liable  to  be  set  up,  giving  rise  to  tlie  development  of  granulai-  oph- 
thalmia as  we  see  it  in  practice. 

We  meet  with  three  principal  forms  of  granular  o[dithalmia,  whicit  may  be  distinguished 
froin  each  other  by  the  nature  of  the  granulations  jtre^ent. 

Oi»«»  characterized  by  the  predomin»nce  of  the  f^ago  grains  already  alluded  to»  around 
which  inilammation  has  been  !^et  up«  in;  known  as  folHcuUir  gninulation. 

Another  form*  characterized  by  the  predominance  of  hyperlrophied  papilla",  by  which 
the  wigo  grains  if  they  exist  are  obscured,  is  known  a;*  pajiillary  granulation.  A  third 
form,  characlerivted  by  a  mixture  of  follicular  granulations  and  hypertrophied  papillae,  is 
known  a;*  mixed  granulation;  this  is  the  most  severe  form  of  the  three. 

In  old  cases,  and  e?*pecijilly  tho^e  that  have  been  treated  by  strong  caustics,  the  con- 
junctiva may  be  found  converted  into  a  mass  of  rough  harsh  cicatrices,  and  its  secreting 
power  destroyed,  the  condition  known  a5  **  xerophthalmia"  being  develoj*ed, 

Gninulalions  in  active  granular  oiththalmia,  unlike  the  sago  grains  Avliich  characterize 
the  pn*disposed  lid,  are  always  found  most  develof»ed  on  the  conjunctiva  covering  the 
attiudied  iKjrder  of  the  tartwil  cartilage  of  the  UjUMjr  lid.  Their  appeanince  is  more  or  less 
altpred  by  treatment ;  they  are  accompanied  by  thick  yellow  dischai'ge,  and  there  may  be 

ore  or  lew  severe  intolerance  of  light. 

tqu^liB  o\'  granular  ophthalmia The  cornea  may  become  more  or  less  opaque  and 

cniar^  ea(>ecially  at  its  upjK-r  part ;  the  condition  is  known  as  ''  |>annu3/*  and  is  caused 
by  constant  irritation  of  the  coniea  by  the  rough  surface  of  the  lid. 

The  conjunctiva  may  be  destroyed  to  a  greater  or  less  degree,  extensive  cicatricea 
being  formed,  which,  by  their  contraction,  cause  shrinking  of  the  membrane  and  distortion 
of  ibo  lids,  giving  rise  to  entropion  and  narrowing  of  the  piilpebral  a[>erture.  The  hair 
bulbs  may  liecome  displaced,  causing  the  eyelashes  to  be  misdirected — '*  trichiasis"  (see 
p.  20y).  The  results  of  granular  ophthulmia  arts  frequently  aggravated  by  unskilful  treat- 
ment. 

TuKATMrvT.— In  treating  granular  ophthalmia  our  object  is  to  destroy  the  granulations, 
Willi  Of  little  damage  as  |>ossible  to  tlie  conjunctiva  itself. 

7%<  u$i!  of  stront)  cauMlies  must  be  carrjulh/  at^oidrd,  as  they  cause  too  much  destruc- 

[»n  of  tisftuc,  foUowed  by  the  formation  and  subsequent  contraction  of  cicatrices. 

Slight  cases  can  be  cured  in  a  short  time  by  the  ap[dication  of  mitigated  nitrate  of  silver 
Sek  twice  a  week,  or  oftener,  and  the  use  of  sulj)hate  of  copper  drops  from  .three  to  six 
timeB  a  tlay. 
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More  severe  cases  will  remain  under  treatment  for  months  or  years^  but  if  perscTcred 
with  will  usually  get  well.     If  the  o|iktliulniia  be  of  ret.ent  fiutt;  the  granulations  should  be- 
touched  twice  a  week  with  the  mitigated  nitrate  of  silver  stick,  or,  if  possible,  every  day, 
sulphate  of  copper  drops  being  used  from  three  to  six  times  daily.     [Superficial  scarifica- 
tion is  of  great  service.] 

In  chronic  cases  the  ^een  slone  should  be  used  instead  of  the  nitrate  of  silver  stick. 

The  application  of  calomel  powder  or  quinine  to  the  granulations  has  also  been  found 
useful  in  some  cases. 

When  tlie  cornea  ia  completHy  opaque  and  fleshy  looking^  inoculation  with  pup  from  a 
cose  of  purulent  ophthalmia  may  he  triec!.  hut  only  In  extreme  case?,  otiierwisp  we  may 
do  more  harm  than  good  by  emising  slougliing  of  the  cornea:  t^hoidd  but  one  eye  be 
att<!cfed,  care  must  be  taken  to  prevent  the  other  becoming  inoculated. 

Iritis  not  nnfrec|uently  supervenes  in  the  course  of  granular  ophthalmia;  when  it 
occurs  a  solution  of  atropine  should  be  dropped  into  the  eye  from  three  to  six  times  daily, 
in  addition  to  other  remedies, 

Pannus  requires  no  special  treatment,  and  if  not  very  dense  disappears  as  the  granu- 
lations are  cured.     In  all  cas«*s  some  simple  ointment  sliould  be  ap[)lied  to  the  edges  of  | 
(he  lids  at  night,  to  prevent  their  becoming  gumaied  together.     [Peritoray,  or  cutting  off 
the  vessels,  running  upon  the  cornea^  by  dissecting  up  a  strip  of  conjunctiva  is  frequently 
done.] 

Purulent  ophthalmia. — Purulent  ophthnlmia  maybe  met  with  ^  as  "ophthalmia 
neonatorum"  in  children  stion  after  birth,  or  in  older  persons.  In  the  former  case  it  may 
be  caiiRed  by  contact  of  acrid  vaginal  secretions,  by  want  of  cleanliness  and  fresh  air»  or  a 
combination  of  the  two;  in  the  latter  by  contact  with  some  Ibrm  of  specific  pus,  or  by 
constunl  irritation  of  the  already  inflamed  conjunctiva.     It  it*  highly  contagious. 

The  worst  form  of  the  disease,  whether  occurring  in  infants  or  older  persons,  is  that 
caused  by  inoculation  with  gonorrhctul  mutter — **  gonorrha-al  ophthalmia." 

'*  Ophthulmiu  neonatorum"  makes  its  appearance  a  few  days  after  birth;  the  eyelids 
are  found  red  or  bluish-red  ami  swollen  ;  the  eyes  can  only  be  opened  with  difficulty,  and 
on  attem(>ting  to  separate  the  lids  thick  yellow  purulent  discharge  escapes  from  between 
their  edges;  both  eyes  are  almost  idways  allected. 

Purulent  ophthalmia  in  older  persons  may  affect  one  or  lioth  eyes;  it  commences  with 
intolerance  of  light,  lachrymation,  and  injection  of  the  conjunctiva,  at  tirst  much  re^sem- 
bling  an  ordinary  attack  of  catarrh.il  ophthalmia,  but  in  about  twelve  hours  its?  real  nature 
becomes  apparent  by  thick  yellow  discharge  from  between  tlte  swollen  red,  and  sometimes 
everted  lids.  The  conjunctiva  is  bright  scarlel,  tniven«ed  by  large  distendwl  bloodvessels, 
and  much  swollen,  especially  the  ocular  portion  (chemo^is),  which  may  overlap  the  cornea 
and  protrude  in  folds  between  the  lids;  there  is  pain  anil  intolerance  of  light;  and  there 
may  be  much  depression,  especially  if  the  attack  have  lasted  long.  The  patient  may  be 
suffering  from  gonorrhcca.  The  great  danger  to  be  feared  in  purulent  ophthalmia  is  im- 
plication of  the  cornea,  which  may  be  partially  or  entirely  destroyed  by  suppuration  or 
sloughing.  [Sloughing  ocelli's  at  times  liecjuise  the  swollen  conjunctiva  cuts  otf  the  blood 
supply  of  the  cornea ;  when  this  threatens,  free  incisions  into  the  conjunctiva  should  be 
made.] 

TiiKATMENT.-=,In  all  cascs  the  patients  themselves  or  their  parents  should  be  warned 
of  the  contagious  nature  of  the  disease,  and  if  one  eye  only  be  affected  the  greatest  can; 
should  be  taken  to  protect  the  other  [which  is  to  be  sealed  by  means  of  adhesive  plaster 
of  some  kind].  If  ptissible,  a  good  view  of  the  cornea  should  be  obtained,  as  its  condi- 
tion materially  inflyeucos  the  prognosis  with  regard  to  sight.  The  examination  should 
be  made  with  care,  as  the  cornea  may  be  ruptured  whiliit  making  it. 

In  ojihthalmia  neonatorum  the  only  treatment  is  to  wash  out  the  eyes  every  hour  or  half 
hour  with  strong  alum  lotion  (see  p.  243)  until  the  discharge  is  lessened;  the  lotion  need 
only  be  used  thus  frequently  for  twelve  hours  out  of  twenty-four  (t'rom  8  A.  M.  to  8  P.  M.)^ 
the  child  being  allowed  to  sleep  at  night;  as  the  discharge  gets  less  the  lotion  may  be 
used  less  Ireqnenlly.  Some  simfde  ointment  should  be  apjilied  to  the  margins  of  the  lids 
once  or  twice  a  day  to  keep  them  from  sticking  together. 

Slight  cases  of  purulent  ojjhthalmia  in  older  persona  may  be  treated  in  the  iiame  man- 
ner, but  the  more  severe  forms  (especially  the  gonorrlucal)  rer]uire  that  much  more 
energetic  measures  be  taken.  [It  has  been  augi^ested  to  divide  the  upper  lid»  in  onler  to 
obtain  free  access  of  the  solution  used  to  the  conjunctival  sac.  The  lids  may  subsequently 
be  brought  together  by  a  plastic  operation  like  that  for  hure-lip.j 
The  treatment  should  be  botli  local  and  coustituttonal. 


EXTERNAL    ML'SCLES    OF    THE    EYEBALL. 


247 


Loeol  trentment — When  the  patient  is  first  seen  the  Hds  should  be  everletl,  and  tlie 
whole  conjunoliva  bnishcd  over  wilh  a  stick  of  solid  nitmfe  of  silver,  or  painted  with  a 
solution  of  40  tu  GO  gniins  of  the  salt  tu  3 j  of  wat«!r  [which  should  then  be  neutrali/ed 
wilh  salt  water  to  prevent  the  excess  doiiiji;  harm] ;  the  application  should  be  repeated 
in  the  course  of  two  or  three  days  if  no  itn|irovenienl  have  taken  place.  The  patient 
ftbouhl  be  kept  lying  down  in  a  dark  room,  and  n  bag  uf  ict%  or  lint  kept  wetted  with  iced 
water,  applied  over  the  dosed  lids;  the  ice  or  lint  shotjid  be  removed  and  the  eyes  washed 
out  every  hour  or  half  hour  with  some  tistringent  lotion,  the  greatest  cleanliness  being 
observed. 

Should  there  be  much  pain,  and  the  patient  be' strong,  blood  may  be  taken  from  the 
temples  by  leeches  or  the  application  of  the  artificial  leeeh,  but,  ils  before  statt'd,  most 
p.ntients  suflering  ffc»m  severe  [tumlent  ophthnlmia  are  much  depressed  and  will  not  bear 
depletion.  [Fn'e  scarification  of  the  conjunctiva  of  the  ball  and  lids,  \xs  previously 
described,  will  always  do  good,  and  neviT  harm.] 

CotutUntioualtr(tttme}tt — The  free  administration  of  tonics,  especially  iron  and  quinine, 
with  goo<l  living,  and  a  fair  amount  of  stimulants. 

If  perforation  of  the  corm-a  threaten  or  have  tak»in  place,  the  eye  should  he  kept  firmly 
bandaged,  so  as  to  prevent  jls  much  as  posi^ible  any  escape  of  the  contents  of  the  globe. 

Diphtheritic  ophthalmia. — This  form  of  ophthalmia  is  but  ntrely  met  with   in 

odon  [or  America];  it  aHect^s  persons  of  all  ages.     Al  tirst  sight  the  ease  appears  to  be 
I  of  severe  purulent  ophthalmia;  its  chief  characteristic,  however,  is  a  solid  infiltmCion 

the  substance  of  the  conjunctiva,  with  or  without  the  formation  of  diphtheritic  mem- 
branes on  its  surfnce.     The  artected  eye  is  frequently  lost  fVom  implic-ation  of  the  cornea. 
iTlje  dl»eaj^  is  best  treated  by  sedative  applications,  as  furaeiitations  of  poppy  heads,  or 

ilndonna.  attention  being  paid  to  the  patient's  general  health. 

Il\jurie8. — Wounds  of  the  conjunctiva  usually  heal  readily  enough,  requiring  only 
sinqdc  treatment. 

Burn*  are  usually  caused  by  contact  of  lime  or  hot  metals;  the  damage  done  may  be 
only  slight,  or  the  whole  conjunctiva  and  cornea  may  be  converted  into  a  dead  white 
tlougb. 

Treatment. — ^The  conjunctiva  should  be  carefully  examined^  and  ail  foreign  bodies 
iind  portions  of  sloughy  tissue  removed;  should  the  injury  have  been  caused  by  lime  the 
surface  of  the  conjunctiva  must  be  carefully  cleansed  with  a  weak  solution  of  acetic  acid 
or  simple  w.\rm  water.  Some  oil  stioiihl  be  placed  between  the  lids,  and  the  eye  Imund 
up  with  wet  lint  and  a  bandage.  If  any  symptoms  of  iritis  appear,  a  solution  of  atropine 
should  l>e  dropped  into  the  eye  from  three  to  six  times  a  day.  Should  there  be  much 
disclmrge  alum  lotion  may  be  used. 

When  the  sloughs  have  separated  care  must  be  taken  to  prevent  adhesions  between  the 
mw  surfaces  left,  by  passing  n  probe  between  the  Hds  and  eyeball  once  or  twice  a  day, 
and  diriicting  the  patient  to  draw  the  lid  away  from  the  globe  fretpiently. 

Forrifjn  bodies,  small  pieces  of  coal,  iron,  &c.,  are  sometimes  found  embedded  in  the 
conjunctiva,  and  must  he  removed, 

Hemorrhatje  into  the  substJince  of  the  conjunctiva  or  beneath  it  may  occur  sponla- 
neotwly,  or  from  injury  ;  no  treatment  is  necessary  ;  the  patient  may  be  assured  thai  no 
harm  ^ill  come  of  it,  and  lluit  the  bh»oil  will  disjippear  in  the  course  of  a  week  or  longer. 
[.Subconjunctival  hemorrhage  is  common  after  paroxysms  of  coughing  or  vomiting.  I  have 
often  correctly  surmia«d  the  existence  of  whooping-cough  in  chibb-en  presenting  this 
Ayznptom.] 


EXTERNAL  MUSCLES  OF  THE  EYEBALL. 

Strabismus  will  be  considered  in  the  next  section. 

Nystagmus  signifies  a  peculiar  involuntary  quivering  motion  of  both  eyes,  dependent 
on  rapid  contraction  of  antagonistic  pairs  of  muscles.  The  di^ea^se  is  usually  develoj>ed  in 
infancy,  and  is  always  as80ciate<l  with  considerable  impairment  of  vision,  arising  from 
con^nilal  cataract,  opacity  of  the  cornea  after  purulent  ophtiialmia,  atrophy  of  choroid, 
6ic,  [It  is  said  to  occur  in  miners,  who  habitually  keep  their  eyes  fixed  in  one  direction, 
white  ut  wurk.3 

TiuiATxieNT. — Nothing  can  be  done  to  remedy  nystagmus. 

Paralysis  and  paresis. — Paralysis  signifies  total  loss  of  power  of  the  affected  mus- 
iJe  :   titircsis.  only  partial   loi»s. 
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The  symptoms  of  paralysis  and  paresis  are  double  vision  and  total  loss,  or  impairment 
of  mobility  of  ihe  eye  in  some  particnlar  direction. 

Tije  causes  are  atiections  of  the  brain  or  spina!  cord  ;  diseases  within  the  orbil,  vm 
tumors,  or  inHaininatorj  affections,  pressing  on  the  nerves  supplying  the  muscles,  and 
aflections  of  the  nuirves  themselves  or  of  the  muscles.  As  a  rule,  llje  cause  of  the  paraly- 
sis or  paresis  can  only  be  conjectured,  but  very  many  ctises  wiU  be  found  connected  with 
syphilitic  diseases. 

Tkeatment. — A  careful  inquiry  should  be  made  into  tlie  patient's  previous  history, 
and  remedies  given  in  aecfirdance  witli  this,  those  of  an  antisyphilitic  nature  being  jren- 
erally  required.  If  the  affection  has  not  lasted  more  than  three  months  a  favorable 
prognosis  may  be  given,  but  if,  on  the  contrary,  it  has  existed  six  months  or  more  recovery 
is  very  improbable. 

Insufficlenoy  of  the  internal  recti  muscles  gives  rise  to  somewhat  obscure 
eymptonis,  which   have  been  mistaken  tor  manifestati*i)i8  of  cerebral  disease. 

Patients  thus  atrecte<l  comjdain  that  they  rannot  du  ntar  work  for  any  k-nglh  of  time, 
as  objects  ItMiked  at  become  indistinct,  or  appear  double.     They  sutler  from   giddiness, 
and  pain  in  the  brows  and   head  generally.      Iiisutfioiency  of  the  interna!   recti  should 
always  be  suspected  if  in  a  case  of  hypermetropia  relief  cannot  be  given  by  the  use  of' 
glasses. 

Tkeatment. — Any  anomaly  of  refraction  should  be  accumtely  neutralized,  and  the 
weakened  mufcles  assisted  by  the  use  of  the  priisms  or  of  .spherical  lenses  so  arranged  as 
to  have  a  prismatic  action. 


THE  CORNEA. 

Inflammation  fcomeitis,  or  keratitis). — Five  different  forms  of  inflammation  of  I  he 
cornea  are  met  with: — (1)  8imph*  corneitis,  (2)  interstitial  or  parcnchymjilous  corneitis, 
(3)  pustular  corneitis,  (4)  keratitis  punctata,  (;">)  corneitis  with  sloughing  or  suppuration. 

St/mptoms — Corneitis  is  characterized  by  watering  of  the  eyf*,  impairment  of  vision, 
intolenmce  of  light,  and  [miu,  at  times  severe,  at  others  insignificant;  on  examiiuiti(»n 
more  or  less  of  the  cornea  will  he  found  cloudy  or  quite  opaque,  and  bloodveasete  tiiay  be 
seen  in  its  substance  or  on  its  surface. 

It  is  of  imporuuice  to  notice  the  course  and  position  of  the  bloodvessels  in  any  ease 
where  the  cornea  has  tiecomc  vascular.  Should  the  t-essels  lie  altogether  in  tJic  cornea, 
commencing  near  its  margin,  and  passing  for  a  variable  distance  in  its  substance,  the  case 
i«  probably  one  of  interstitial  keratitis  ;  but  should  the  vessels  be  continuous  with  those 
of  the  conjunctiva,  pass  over  the  margin  of  the  cornea,  and  lie  syperlicially  on  its  surface, 
the  vascularity  is  probably  riue  to  mechanical  irritation  from  granular  lids  or  inverted 
)ashes,  and  tfie  condition  known  as /mn/tws  is  present. 

It  is  very  necessary  that  the  difterence  between  these  two  forms  of  vascularity  should 
be  recognized,  as  their  treatment  varies  widely. 

In  the  former  case  ilie  treatment  of  keratitis,  to  be  [>resently  described,  should  be 
adopted;  in  the  latter  treatment  must  he  directed  against  the  cause  of  the  vascularity 
(granular   lids,  ttc). 

Simple  corneitis  may  be  caused  by  injuries,  or  the  lodgment  of  foreign  bodies  on 
the  surface  or  in  the  substance  of  the  cornea.  There  is  some  pain,  intolerance  of  Hghty 
and  laehrymation,  and  some  part  of  the  convea  is  found  occupied  by  a  halo  of  dulness. 

Interstitial  or  parenchymatous  keratitis  (comeo-iritis,  syphilitic  keratitis, 
keratitis,  vlifHise  keratitis,  vascular  carjifitis). 

Interstitial  keratitis  occurs  in  persons  who  are  affected  by  hereditary  syphilis;  it  is 
frequently  but  by  no  metms  invariably  associated  with  changes  in  the  teeth,  pegged  canines, 
notched  incisors,  or  dome  shape  of  first  molars;  flattened  nose,  fissures  around  the  angles 
of  the  ninuth,  or  other  manifestations  of  congenital  syphilitic  disease. 

It  usiuilly  first  makes  its  appeamnee  bi^ween  the  fifth  and  eighteenth  years,  but  has 
been  seen  as  late  as  thirty ;  it  always  affects  both  eyes  either  simultaneously  or  at  short 
intervals;  it  runs  a  very  chronic  course,  and  is  most  intractable,  a  severe  attack  often 
lasting  from  twelve  to  eighteen  months, 

St/mptoms — Interstitial  keratitis  presents  all  the  symptoms  of  inflammation  of  the 
cornea  in  a  marked  degree.  The  opacity  is  peculiar,  and  is  caused  by  infiltration  of  the 
subsliince  of  the  cornea  witli  opaque  material. 

At  first  the  corner  Incomes  spotted  in  its  centre,  but  the  s|>ot§  soon  run  together, 
forming  a  grayish  haze;  opacity  then  commences  at  the  upper  and  lower  corneal  margins. 
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a«d  gradnallj  spreada,  until  the  whole  structure  rescmhles  eocnewhnt  a  piece  of  pround 
gla!».H,  lippureiilly  blood-stained  in  purls,  from  the  development  of  innumenible  miniitt; 
blooilvesRela.  There  is  always  a  well-marked  band  of  ciliary  injection.  Interstitial 
k«nititis  is  not  anfreqnentlj  complicattMl  by  iritis,  hence  the  name  '' conieo-iriti?.'" 

The  opacity  having  reached  a  eertain  point,  may  remain  stationary  for  months,  but  at 
length  clearing  commences,  and  the  cornea  regains  more  or  less  of  its  normal  tran.-^parenoy  ; 
reeovery  always  taking  place  to  a  much  greater  extent  than  would  be  at  first  expected. 
Id  «ome  few  aisfs  a  choroido-intis  is  set  up,  and  the  eye  eventually  ahrinka. 

Pustular  oorneitis  ([>hlyoienuhir,  strumous,  vascular,  corneitis  ;  strumous  ophthal- 
mia, fascicular  keratitis).  [Phlyctenular  keratitia  is  the  most  common  name  for  this 
Affection.] 

'  Pustular  corneitis  is  met  with  in  children  and  young  adults  ;  it  often  follows  measles, 
ftcarlatina,  or  other  acute  diseases  ;  it  is  frequently  accomjianied  by  eczemntous  eriij»tion3 
on  the  eyelids,  about  the  nostrils  and  angles  of  the  raoulh,  and  on  the  head  j  the  pjitieuts 
often  present  well-marked  strumous  diatheses,  and  are  generally  Siiid  lo  be  delicate. 

SymptoMs — In  most  cases  there  is  profuse  lachrymation,  accompanied  by  great  intol- 
erance of  light ;  the  liils  may  be  swollen,  covered  with  eczematous  eruption,  and  tightly 
Bcrewed  up,  bo  as  to  cause  the  greatest  difficulty  in  exnmiiiation. 

There  is  more  or  less  injection  of  the  ciliary  region  (ciliary  redness).  Upon  t!ie  sur- 
fac*?  of  the  cornea  may  be  tbimd  (1)  small  grayish  elevations  (phlyctenulie)  ;  (2)  phlyc- 
ieouhu  in  u  state  of  suppuration  (pustules)  ;  (it)  small  ulcers  left  on  discharge  of  the 
contents  of  the  latter.  Any  of  these  are  usually  found  in  greatest  quantity  round  the 
margin  of  the  cornea,  but  its  whole  surface  may  be  found  dotted  over  with  phlyctenulcp, 
pustules,  or  ulcers,  or  examples  of  all  three  imiy  be  met  with  in  the  same  eye.  There  is 
more  or  less  haziness  and  viiscuiarity  surrounding  tlie  atrectcd  portions  of  cornea.  In 
some  cases  there  is  thick  mucous  or  muco-purulent  discharge  in  addition  t4>  the  lachry- 
mation. 

Case  of  pustular  corneitis,  accom[>anied  by  great  intolerance  of  light,  much  swelling  of 
the  eyelids,  profuse  lachrymation,  and  thick  muco-purulent  discharge,  occurring  in  stru- 
mous children,  are  sometimes  described  as  a  separate  disease  under  the  name  of  **  strumous 
ophthalmia.'* 

Fiiscicular  keratitis  is  a  somewhat  rare  form  of  the  disease  characterized  by  the  exist- 
ence of  a  fasciculus  of  vessels  running  on  to  the  cormMi  from  its  margin,  the  fasciculus 
Icrniinuting  in  a  small  ulcer,  phlycteuula,  pustule,  or  snuill  intlamed  patch  of  cornea. 

Pu^itular  corneitis  is  very  likely  to  recur. 

Keratitis  punctata  wicurs  in  young  adults,  never  in  children;  it  much  resembles 
the  early  stages  of  interstitial  keratitis,  and  probably  arises  from  the  same  cause  ;  as  a 
rule,  one  eye  only  is  aftected  ;  there  are  the  usual  symptoms  of  corneitis,  but  the  intole- 
rance of  light  is  not  very  severe  ;  the  cornea  is  dotted  over  with  small  grayish  opacities, 
which  are  collected  most  thickly  in  its  central  portion,  and  on  careful  examination  will  be 
""    od  to  occupy  the  posterior  layers  of  the  structure.    The  disease  is  most  intractable,  and 

ly  be  accompanied  by  iritis. 

Corneitis  -with  sloughing  or  suppuration  is  usually  the  result  of  sharp  blows, 
as  flicks  from  twig?,  &c.,  or  is  caused  by  tlie  imtalion  of  foreign  bodies,  as  the  husks  of 
corn;  il  may  also  occur  after  operations  for  cataract,  [It  occurs  from  great  debility  of 
CotistitutioD  also,  as  in  cases  of  recovery  trom  low  fevers,  or  in  tliose  who  have  su tiered 
from  colli  and  starvation.] 

Symptoms, — Those  of  corneitis,  severe  pain  being,  as  a  rule,  one  of  the  most  marked  ; 
some  jKvrt  of  the  cornea  will  be  found  occupied  by  a  collection  of  pus,  part  of  which  may 
have  f*caped  into  the  anterior  chamber  and  collected  at  its  lower  part,  giving  rise  to  the 
condition  known  as  *' hy|Mipyon  ;"  or  the  pus  may  have  gravitated  «lown  between  the  layers 
f  Ihc  cornea  to  its  lower  margin,  forming  a  collection  much  resembling  hypopyon  and  known 
_  '  onyx.*'  Suppurative  corneitis  is  met  with  in  cases  of  neuro-parait/tic  ophthulinia  : 
a  prcoljnr  form  of  inthimmation,  a'^sociated  with  paralysis  of  tlie  ophthalmic  division  of  the 
fifth  nrrrr,  and  consefpienl  amesthesia  of  the  parts  supplied  by  it. 

:  a  collection  of  pus,  somr  |»art  of  the  cornea  may  be  found  occupied  by  a  dead 
|li  „!*,  or  a  hirgo  ulcerated  and  sloughing  suHace. 

The  iri)»  may  also  be  influmed  and  sup|iurating. 

LTMrNT. — The  treatment  of  corneitis  should  be  both  local  and  constitutional, 

trtatmrnt All  foreign  bodies  or  other  sources  of  irritation  should  be  removed  ; 

IDOst  bo  proiecled  from  light  by  a  large  shade,  protectors,  or  better  still  by  a 
buDfdik^.     Sedative  applications  should  be  employed,  none  being  better  than  belladonna 
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lotion,  coniainln<»  from  fj  to  10  gr.  of  extract  of  belladonna  to  the  ounce  of  water;  or,  if 
preferred*  a  weak  solution  of  atropine,  gr.  ^  to  a  [>int  of  water,  may  be  used  instead  ;  the 
eyes  sliould  be  bathed  three  or  four  times  a  day  with  either  of  these,  and  kept  bound  up 
with  lint  wetted  with  one  or  the  other.  [Blisters  or  cups  to  the  temple  may  be  em- 
ploy<nl.] 

if  iritis  exist,  a  strongfcr  soiution  of  atropine,  gr.  ^  to  gr.  ij  or  iv  to  the  ounce  of  water, 
gliouhl  l>e  dropped  into  the  eyef  as  often  as  may  appear  necessary.  [The  weak  solution 
mentioned  in  the  Bentence  above  is  hardly  strong  enough  for  cases  of  severity,  even  if  no 
iritis  exists.] 

In  corneilis  with  suppuration  warm  applications  will  be  found  most  beneficial ;  the  eye 
should  be  well  hntlied  with  warm  belladonna  lotion  or  decoction  of  pop[>ie8  several  tiroes 
a  day,  i\m\  hound  up  Jirmly  with  tint,  soaked  in  one  or  the  other.  l\'  pain  be  a  prominent 
sym[)tom  it  may  be  greatly  relieved  by  taking  blootl  from  the  temples.  Shoidd  a  large 
area  of  the  cornea  become  infiltrated  with  pus,  a  free  incision  shoiiJd  be  made  by  transfix- 
ing with  a  cataract  knife  and  cutting  out  obliquely  through  the  centre  of  the  iufiltnited 
portion.  [In  phlyctenular  kenuitis  insufllation  of  powdered  caloaiel  is  of  value,  provided 
the  patient  be  not  taking  iodide  of  polaj^sium.j 

In  cases  of  corneilis,  es^pecially  of  the  interstitial  and  pustular  forms,  where  there  is 
obstinate  intolcmnce  of  li;iht,  which  will  not  yitdil  to  the  aUive  treatment,  a  seton  should 
be  placed  in  the  skin  of  the  temple  on  one  or  both  side.s  (see  p.  2f»8).  In  some  ca^es  the 
spasmodic  contraction  of  the  orbicularis  may  be  kept  up  by  the  irritation  of  small  fissures 
at  tli*^  outer  canthus;  in  such  a  free  division  of  the  junction  of  tliu  lids  and  orbicularis  by 
cutting  through  the  caiilhus  will  often  effect  a  speedy  cure. 

The  inhalation  of  ehh»ro[brm  is  also  said  to  act  benelieially  in  some  cases. 

If  in  a  case  of  sup[)unilion  or  sloughing  ])erforation  of  the  cornea  appear  irominentt 
iridectomy  should  be  |Hirformed.  [Paracentesis  of  llie  cornea  will  often  be  sufficient  with- 
out resorting  lo  iridectomy.  This  ojjeration  often  liastens  healing  of  ulcers  not  perforating 
in  character.] 

Cfftts/ituttonal  treatment. — Simple  corneitis  requires  no  constitutional  treatment.  In 
the  intervStitial  form  antisyphilitic  remedies  should  be  cmfdoyed;  to  ohler  patients  the 
bichloride  of  mercury  in  dofies  of  one-sixteenth  to  one-twelfth  of  a  grain,  combined  with 
bark  or  other  tonic,  should  be  given  twice  or  three  times  a  day  j  to  young  children  hyd. 
cum  cret.  gr.  j  to  v  three  times  a  day. 

The  other  forms  of  corneitis,  esj>eci ally  the  pustular,  are  best  treated  by  the  administni' 
tion  of  tonics,  as  sled  wine,  tincture  of  perchloride  of  iron,  quinine,  &c. ;  and  in  strumous 
children  cod-liver  oil  should  also  be  prescribed,  with  good  living  and  plenty  of  fresh  air. 

Ulcers  of  the  cornea  present  a  great  variety  of  forms.  They  may  be  transparent 
or  opaque;  they  may  be  healing,  indolent,  vascular,  or  sloughing.  The  depth  to  which 
the  corneal  tissue  is  destroyed  varies  from  slight  abnision  of  its  surface  to  destruction  of 
its  whole  thickness,  causing  perforation.  The  area  of  the  cornea  which  is  destroyed  also 
varies  from  a  small  point  to  its  whole  surface. 

Ulcers  are  !*ometimes  described  as  marginal  or  central,  according  to  their  position. 
Ulceration  of  the  cornea  is  cotistaiitly  met  with  in  cases  of  debility,  from  whatever  cause 
arising.  It  is  very  common  in  [vatients  recovering  from  acute  diseases,  jus  measles,  scar- 
latina, and  more  especially  smallpox,  from  impaired  nutrition,  not  from  formation  of 
pustules  or  eru[)tion  on  the  cornea.  Children  are  much  more  frequently  atlected  thaa 
adults. 

The  stfmptoms  of  ulceration  are  very  similar  to  those  of  corneitis.  On  examination 
any  kind  of  ulceration  may  be  found  (one  variety  has  been  mentioned  under  Pustular 
corneitis).  There  may  be  one  or  more  small  transparent  ulcers,  which  can  only  be  seen 
in  certain  lights,  and  are  very  likely  to  be  overlooked ;  [hence  oblique  illumination  should  be 
em|doyed,]  They  ap[>car  like  small  abrasions  of  the  epithelium  ;  sometimes  the  greater 
part  of  the  surface  of  ttie  cornea  is  found  to  be  affected  either  by  several  small  transparent 
ulcers  or  one  large  one.  This  form  of  ulceration  is  most  commonly  met  with  in  adults  of 
irritable,  nervous  tempeniment,  and  should  always  be  carefully  looked  for  when  a  patient 
of  this  description  presents  himself  suffering  from  severe  intolerance  of  light,  watering  of 
the  eye,  and  smarting  pain,  without  any  \^ry  apparent  cause. 

Opaque  ulcers  are  visible  enough  ;  they  may  be  of  any  size  or  number.  At  times  they 
appear  to  be  healing,  in  which  case  the  edges  af)pear  smooth,  and  the  surface  of  the  ulcer 
rough  and  ojmque  or  cloudy.  At  others  they  are  indolent,  and  again  they  may  be  spread- 
ingr  when  their  edges  are  found  to  be  clean  cut,  as  if  a  piece  of  the  cornea  had   been 
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flinched  out  by  some  sharp  Instrument;  the  surface  of  the  ulcer  appears  glassy,  aud  is 
often  "leeply  excavated- 

Sloutihing  ulcer  is  more  or  less  opaque,  suread-s  rapidly^  both  in  area  and  depth,  and  if 
th<!  process  be  not  soon  aiTested  the  cornea  will  be  perforated,  and  a  prola[>sc  of  the  iris 
of  greater  or  less  extent  (according  to  the  size  of  the  [K»rfbration)  will  take  place.  If  the 
0{)ening  be  large  the  lens  or  some  of  the  vitreous  may  escape. 

In  the  greater  number  of  oases  of  perforation  of  the  cornea  the  iris  pushes  forward,  fills 
the  uponing,  and  becomes  adherent  to  its  margins,  forming  an  **  anti.Tior  synechia, "  hut  a 
oonsiderable  prolapse  may  lake  place,  forming  a  projectiim  or  bulge  from  the  surface  of 
ibe  corni'a — "  staphyloma.'* 

Uarginnl  or  crescentic  ulcer  (ulcus  corneie  serpens)  is  a  somewhat  peculiar  form  of 
comeal  ulceration  ;  it  is  met  witli  in  persons  of  middle  age,  is  very  intractable,  and  very 
liable  lo  recur  or  relapse.  This  form  of  ulceration  is  accompjuiied  by  very  severe  pain, 
great  ititoleriince  of  light,  and  very  profnsje  lachrymation.  On  examination  a  creseenlic 
patch  of  ulceration  is  fownd  skirting  genenxlly  the  upper  margin  of  the  cornea;  tlic  ulcer 
is  deep,  its  margin  clean  cut,  and  the  surface  glassy  looking. 

The  ulceration  spreads  ranidly  u[>  to  a  certain  point — remains  stationary  for  a  time, 
and  then  commences  to  heal  slowly,  the  healing  process  being  frequently  interrupted  by 
re)afife». 

The  ulcerative  process  may  involve  both  the  upper  and  lower  segments  of  the  cornea, 
but  never  passes  up  to  its  centre. 

Theatment. — The  treatment  of  wlcers  of  the  cornea  is  similar  to  that  of  corneitis,  but 
in  all  cases  it  is  l>etter  to  keep  the  eye  carefully  bandaged.  Irideelomy  should  he  per- 
formed in  any  case  shouhl  (M?rforation  be  imminent.  [Paracentesis  of  the  anterior  cliamber, 
repealed  daily,  n»ay  be  sufficient.] 

Opacities  of  the  cornea  are  the  result  of  inflnmmnrion,  ulceration,  or  iiijttry. 

Tht'V  are  met  with  of  all  densities  and  sizes;  thin  cloudy  opacities  are  known  as 
*•  nebulie."  dense  white  ones  as  **  leucomata."  A  dense  while  opacity,  inv<ilving  the 
whole  coniea,  is  called  a  *♦  total  leucoma ;"  an  opacity  of  the  same  description  ocriqtying 
a  part  only,  a  •♦f»artial  leucoma.*'  Sliould  a  corneal  opacity  have  been  caused  by  a  jier- 
forating  ulcer  or  wound  of  the  cornea,  an  '*  anterior  synechia"  will  probably  be  found 
tifiociaied  with  it. 

False  Pterygium. — Fleshy  opactties  are  sometimes  met  witjj  near  the  margin  of 
tbe  cornea,  and  eoutininius  with  the  conjunctiva.  They  are  composed  of  granulation 
thiaue,  and  are  fre<juently  the  result  of  burns. 

Tklatmknt — Corneal  opacities  have  always  a  tendency  to  disappear,  especially  in 
children.  Their  removal  n>ay  be  aided  by  the  use  oi^  slightly  irritating  applications, 
which  set  up  a  certain  amount  of  increiised  vascularity,  and  thus  aid  absorption.  The 
remedies  generally  enj ployed  are  drops  of  sulphate  of  cop|K?r,  iodide  of  potassium,  or 
oprum ;  turpentine,  pure,  or  mixed  in  various  proportions  with  olive  oil  ;  calomel  |M)wder, 
or  tl»€  yellow  oxide  of  mercury  ointment.  Any  of  these  nmy  be  used  for  some  considera- 
ble lime.  Should  no  improvement  have  taken  place  at  the  end  of  two  or  three  months, 
and  the  opacity  be  so  situated  as  to  interfere  with  vision,  an  artiticial  pupil  must  be  made, 
and  if  the  opacity  be  disfiguring  it  should  be  tinted.  The  fleshy  opacities  maybe  removed 
bjr  operation,  but  arn  very  lialile  to  rea]>pear  in  their  former  site.  [Scarification  of  the 
Of>aciiy  frequently  hjudens  its  removal,  or  renders  it  less  opaque.] 

Il\jurie8. — Abrasions  of  the  cornea  may  be  caused  by  scratches  from  thorns, 
cndf  ot  Hiraw,  finger  nails,  &c.  They  give  rise  lo  severe  pain,  much  intolerance  of  light, 
aiid  watering  of  the  eye. 

TttEATMEST. — The  eye  should  he  kept  carefully  bandaged  with  lint  soaked  in  bella- 
ilanna  lotion  till  the  abrasion  has  healed. 

Penetrating  ^wounds  of  the  cornea  generally  involve  the  iris  or  lens  ;  in  the  former 
c»st  ixu  iidhesiou  of  the  iris  to  the  cornea  (anterior  synechia)  is  likely  to  be  formed,  or 
iritis  set  up ;  iu  the  latter  the  lens  will  probably  become  opaque,  a  traumatic  cataract  being 

d*^vr>lopcd» 

extensive  wounds  of  the  cornea  may  allow  the  escape  of  the  lens  or  vitreous. 

^ TMEXT The  eye  sliould  be  kept  carefully  bound   up  with  lint  soaked   in  bella- 

'i..'iii:i  lotion,  and  in  cases  where  the  lens  has  heen  wounded,  or  iritis  set  up,  a  sohition  of 
;iln)pitic,  one  grain  to  one  ounce  of  water,  should  he  dropped  into  the  eye  from  four  to  six 
or  eight  limes  daily. 

8huu]U  the  lens  ?well  and  cause  pain  find  increase  of  tension,  it  must  be  removed  without 
dfilajr,  or  iridectomy  must  be  performed. 
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Iridectomy  may  have  to  be  performed  at  some  future  time  for  optical  reasons,  or  to 
obviate  the  irritiition  caused  by  dragging  on  an  anterior  synechia.  Traumatic  cataract 
may  al^^o  require  to  be  treated. 

Burns  of  the  cornea  by  lime,  hot  metals,  &c.,  usually  occur  in  conjunction  with  like 
iryuries  of  the  conjuctiva;  they  usually  leave  behind  them  opacities  of  greater  or  less 
extent  and  density.  accordii\g  to  the  severity  of  the  injury,  or  may  cause  sloughing  and 
destruction  of  the  whole  or  greater  part  of  the  cornea. 

TuKATMENT,  til©  sanic  as  that  of  burns  of  the  conjunctiva. 

[The  subject  of  corneal  intluuimation!*  mi\y  be,  to  some  extent,  simplified  by  the  follow- 
ing chxssifiealitjn,  under  one  or  oilier  heading  of  which,  1  believe,  all  forms  of  keratitis, 
or  corneitia,  may  be  placed. 

1.  Traumatic  keratitis ; 

2.  Vascular  keratitis ; 

3.  Interstitiiil  keratitis; 

4.  Phlyctcnuhir  keratitis ; 

K    c  ».      1       »...    (ulcer  of  cornea, 

5.  Sunpuratjve  keratitis  J    .  ,. 

*  ^  (  abscess  of  cornea. 

The  treatment  of  keratitis  may  in  the  same  way  be  reduced  to  a  few  cardinal  rules, 
which,  serving  as  guides,  are  to  be  modified  in  the  difterenl  cases  presented  for  treiitment. 

1.  Remove  the  cause,  wliethcr  it  he  a  foreign  body,  granular  or  purulent  conjuncti- 
vitis, syphilis,  scrofula,  or  depraved  general  health, 

2.  Apply  locally  a  solution  of  atropia,  varying  in  strength  from  two  to  four  grains  to 
the  fliiidounce. 

3.  In  certain  cases,  and  especiolly  in  ulcers,  tapping  the  anterior  chamber  may  be  of 
great  value,  either  by  averting  inflammatory  perforation,  or  by  hastening  refwiir. 

It  may  he  stated  that  duboisia,  recently  introdtieed  to  notice,  can  be  employed  instead 
of  atrcipia,  since  its  influence  in  dilating  the  pupil  and  paralyzing  the  accommodation  is 
similar  to  atropia.  In  some  classes  of  keratitiisi  certain  ophtlialmic  surgeons  have  of  late 
been  using  sulphate  of  eserJue,  which  contracts  the  pu[>i(  and  produces  spasm  of  the  ciliary 
miiHcle ;  thus,  as  it  is  seen,  having  etlects  autngonistic  to  the  drugs  previously  mentioned. 
This  remedy  may  perhai)8  be  used  safely  by  those  of  us  who  are  familiar  with  eye  diseases, 
and  can  discriminate  between  proper  and  improper  cases  for  the  wse  of  eserine  ;  but  for 
the  Hludent  the  rule  to  use  atropia  is  the  best  to  follow,  since,  by  employing  the  other 
remedy  ill  advi3.edly,  he  might  allow  iritic  adhesions  to  the  lens  to  occur  in  cases  of  kera- 
titis complicated  with  iritis. 

In  intiammation  of  the  cornea  it  is  often  well  to  seal  the  eye,  to  preclude  the  injurious 
friction    of  the  lids  upon  the  influmed   tissue.     This  is  best  accomplished,  not   by  a  pud  I 
and  bandage,  but  by  semilunar  pieces  of  plaster  placed  up<^>n  the  upper  lid  while  the  eye 
lA  closed.     These  stiffen  the  lid,  and  prevent  ils  being  opened,  lliough  tears  and  secretions 
flow  from  under  it  with  ease.     This  method  of  dressing,  reeomineiided  by  Dr.  Levis,  of 
Philadelpliia,  will  be  further  described  in  speaking  of  extracti<»!i  of  cataract-     Any  dress* 
ing  wjiich  retains  secretions  and  keeps   the  eye  hot  is  liable  to  do  harm  ;  hence  as  a  nilej 
a  \md  and  encircling  bandage  are  objectionable.     An  eye  should  never  be  tied  up  in  casotl 
of  conjunctivitis,  and  seldom  in  keratitis,  for  the  reason  just  given — J.  B.  R.j 


THE  SCLEROTIC  AND  EPISCLERAL  TISSUE. 

Inflamxnation  of  the  sclerotic  or  episcleral  tissucj  or  more  commonly  of  both  together, 
is  a  somewhat  rare  disease  ;  it  is  characterized  by  the  presence  of  purple  swollen  patches, 
covered  by  enlarged  conjunctival  vessels,  and  situated  usually  about  the  insertion  oi'  the 
recti  muscles. 

The  purple  patches  often  disappear  from  one  portion  of  the  globe,  and  appear  again  at 
anotlier  ;  the  inflammation  is  chronic  in  its  course,  but  subsides  after  a  time,  leaving  some 
disci  deration  of  the  effected  part  ;  it  is  very  liable  to  recur. 

It  ooeusionally  follows  operations  for  strabismus.  [Subconjunctival  hemorrhage  should 
not  be  mistaken  for  episcleritis.] 

Treatmfnt — Sedative  apjilieationa.as  decoction  of  pojipy-heads,  or  belladonna  fomen- 
tation, should  be  used  three  or  four  limes  a  day,  and  if  there  be  much  conjunctival  vascu- 
larity or  any  mucous  discharge  some  astringent  lotion,  as  chloride  of  zinc   drops  (Be^i 
Formulas,  p.  244)  should  always  be  employed. 

Any  constitutional  treatment  that  may  appear  called  for  should  be  adopted.     In  some 
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nics  do  most  good  ;  others,  again,  may  be  greatly  benefited  by  a  course  of  mercury 
or  iodide  of  potassium. 

This  disease  is  usually  described  as  "  episcleritis." 

Staphyloma. — A  bulge  of  the  sclerotic  may  occur  from  softening  of  its  structure  by 
infliimniutory  changes,  which  usually  commeuce  in  the  choroid. 

Siji[.hylomft  may  be  met  with  in  tLe  ciliary  region  (ciliary  stapliyloma),  about  the 
Jiquator  (e()uatonal  sLa[)hyloma),  or  near  the  optic  nerve  (posterior  staphylomu).      Little 
'moi  be  done  in  the  way  of  treatment. 

Ix^jiuies The  sclerotic  may  V)e  wounded  by  sharp  instruments,  or  ruptured  hy  blows  ; 

in  the  latter  case  the  lesion  usually  takes  place  in  the  ciliary  region,  near  the  upper  margin 
the  cornea. 

The  sclerotic  (as  also  the  cornea)  may  be  pierced  by  a  sliot  or  chip  of  metal,  which 
may  be  lodged  within  the  globe  or  have  passed  clean  tfirough  it. 

Tkf:atment, — The  treatment  of  injuries  of  the  scleroiic  depends  much  upon  the  extent 
and  nature  of  the  damage  done. 

Small  incised  wounds  will  usually  heal  readily  enough  if  the  eye  be  kept  carefully  ban- 
daged«     Larger  wounds  may  require  to  l>e  closed  by  a.  suture. 

Blows  often  cause  com[jlete  dieorganiziition  of  the  globe^  the  aqueous  and  vitreous 
chambers  being  filled  with  blrK>d,  and  hemorrhage  having  taken  place  between  the  gcle^ 
TOtic  and  choroid,  although  no  rupture  of  the  external  tunic  has  occurred. 

Such  cajscs  must  be  carefully  watched,  and  the  eye  kept  bandaged  with  lint  soaked  in 
belladonna  lotion. 

In  coses  of  extensive  incised  wounds,  large  ruptures,  or  wounds  associated  with  lodg- 
ment of  a  foreign  body  within  the  globe,  extirpation  of  the  eyeball  wiU  probably  have  to 
be  |»cri'ormed. 

THE  CBYSTALLINE  LENS. 

Congenital  anomalies. — Variations  in  shape,  absence  of  the  whole  (Apliakia)  or 
part  i>(  the  lens»  and  displacements,  are  met  with  as  congenital  defects. 

Presbyopia  (old  sight). — Presbyopia  depends  on  senile  change  of  the  crystalline 
lens,  by  which  it  is  rendered  harder  than  in  youth  and  its  elasticity  is  impaired.  As  a 
erinsrrjueoce  its  curvature  can  only  be  altered  to  a  limited  extent  by  the  action  of  the 
ciliary  muscle,  and  the  power  or  range  of  accommodation  is  correspondingly  diminished. 

Persons  generally  begin  to  experience  the  effects  of  presbyopia  about  the  age  of  lorty- 
fivc.  The  nearest  point  of  distinct  vision,  which  year  by  year  has  been  receding  from 
Uieeye*!,  now  becomes  inconveniently  far  otl*,  so  that  snudl  print  can  only  be  read  witb 
difficulty  or  not  all ;  distant  vision »  however,  still  remains  acute. 

It  has  been  arbitrarily  deci«led  that  a  person  shall  be  considered  presbyopic  as  soon  as 
hU  nearest  [xjint  of  distinct  vision  comes  to  stand  at  twenty-two  centimetres  or  furthef 
"  DOi  the  eyes,  and  the  degree  of  presbyopia  is  expressed  by  the  number  of  dioptrics  (D) 

^ich  it  is  necessary  to  give  the  eye  in  order  to  bring  its  near  point  up  to  this  distance  ; 
r,  in  other  words,  to  give  it  a  refractive  power  equal  to  4.5  D,  which  is  the  power  of  the 
lens  which  the  crystalline  must  add  to  itself  in  order  to  see  distinctly  at  twenty-two  cen- 
timetres. Thus,  a  person  aged  forty-five  Ciin  only  see  distinctly  at  twenty-eight  ceuti- 
ip«?!r**«.  that  is,  he  can  only  add  to  his  crystalline  a  lens  equal  to  3-j  D.  In  order  to 
CI  I!  to  see  distinctly  at  twenty-two  centimetres  we  must  give  a  lens  which  makes 

I.  ' Tcnce  between  3.5  D  and  4.5  D,  i*.  f,,  I  D.     A  person  of  forty-five,  therefore, 

r«  I    1  '  -  :i  convex   lens  of  1    I)  to  remedy  his   presbyopia;  the  number  of  this  lena  also 
eJtjn  '-'■?  the  degree  of  presbyopia. 

It  has  been  determined  by  observation  that  presbyopia  increaaes  by  one  dioptric  for 
CV€rT  period  of  5  years  from  4t>  to  CO ;  sometimes  by  one  dio[rtric  and  sometimes  by  a 

tli'  only,  for  each  similar  period  from  60  to  80, 

Th«  following  t.ible  shows  the  lens  required  at  each  period  of  five  years  by  the  emme- 
tropic eye.  Should  hypermetropia  exist  its  degree  must  be  ascertained  and  added  to 
the  number  given  in  the  table.  The  degree  of  myopia,  on  the  contrar>%  must  be 
tiil>tnicted : — 


Dioi*  tries. 
4..^ 
5.5 
6 
7 


254 


AFFECTIONS    OF    THE    IRIS    AND    CHOROID. 


Should  our  patient  require  to  see  at  some  piarticular  distance,  tlie  numbers  in  the  table 
need  not  \m  adhi^retl  to ;  he  may  be  allowed  to  select  those  lenses  which  he  thinks  suit 
best.  As  a  matter  of  fact  we  often  find  that  the  glasses  given  is  the  table  are  too  strong, 
especially  in  hypermetropic  persons  who  have  become  presbyopic  before  taking  to  glasses.  [ 
Sucli  [»er.sons  have  lon|]r  bpen  accustomed  to  strain  their  accoaimodatJon  to  the  utmost, 
and  will  not  thank  us  for  giving  them  glasses  ivhirh  mcutrali/e  the  whole  of  their  hyper- 
metropia  as  well  as  their  presbyopia.  We  shall  give  much  greater  witisfaction  by  ordering 
glasses  which  a  little  more  than  neutralize  the  hypermetropia,  and  so  give  a  little  help  - 
without  lw?ing  an  absolute  correction. 

Injuries. — Opacity  of  the  leus  (traumatic  cataract)  may  be  caused  either  by  j)ene- 
tnttiiii^  wounds  of  thv  cornea  or  simply  by  coacusRion^ 

Dislocation  of  the  lens As  a  result  of  blows  npon  the  eyeball,  the  lens  may 

become  |)anially  or  entirely  displaced  ;  it  may  still  retain  its   transparency,  but  often 
becomes  more  or  leas  opaque. 

Di>p!ficement  of  the  lens  may  take  place  upwards  or  downwards,  lalerally.  forwards  into 
the  anterior  chamber,  backwards  into  the  vitreous,  or  it  maybe  entirely  extruded  from 
the  globe  through  a  wound  in  tliR  sclerotic,  and  lie  beneath  the  conjunctiva.  In  the  three 
first  [lositions  the  displacement  is  only  partial,  and  the  margin  of  (lie  lens  can  be  seen  by 
ohlirpie  illumination  occupying  some  part  of  the  pupil. 

In  dispUicement  ibrwards  the  pupil  will  be  found  dilated,  irregular  In  shaj^e,  and  fixed ; 
obli<iuc  illumination  will  show  the  lens  lying  partially  or  entirely  in  the  anterior  chamber. 

In  displacement  liackwards  ilic  iris  will  be  tremulous,  l!ie  pupil  sluggish,  and  the  ante- 
rior chamber  dee[>eij«d.  I>irect  ophthalmoscopic  examination  will  probably  delect  the 
lens  lying  in  the  ciliary  region  ut  the  lower  part  of  the  eye. 

In  displacement  beneath  the  conjunctiva  the  lens  is  found  forming  a  small  rounded 
tumor,  somewhere  near  ihe  corneal  margin,  most  frequently  at  its  upper  i>art. 

TitEATMENT. — If  the  lens  be  displaced  partially  or  into  the  anterior  chamber,  and  still 
retain  its  transparency,  it  may  be  left  alone.  But  should  it  become  opaque  or  appear  to 
be  setting  up  irritation,  it  should  be  removed  by  extraction,  preferably  associated  with 
iridectotiiy.  A  transparent  lens  may  remain  for  years  in  the  anterior  chamber,  and,  with  ^ 
the  exception  of  impairment  of  vision,  give  rise  to  no  inconvenience.  If  its  capsule  ha§ 
been  lacerated,  however,  it  will  become  ot>aque,  and  if  not  extracted  will  gradually  be 
removed  by  absorption. 

A  lens  displaced  into  the  vitreous  chamber  will  very  probably  act  as  a  foreign  body, 
and  get  up  glaucomatous  changes,  in  which  case  it  should  be  removed  at  all  risks  ;  but  if  il 
produce  no  irritation  is  best  left  alone. 

A  lens  displaced  beneath  the  conjunctiva  may  also  be  left  to  itself. 

Cataract  will  be  considered  in  the  section  on  operations. 


THE  IBIS  AHD  CHOEOID. 

Congenital  Anomalies Coloboma  signifies  a  clt^ft  condition  of  tlie  iris  or  cho- 
roid, dt-'pcndeut  on  failure  of  closure  of  the  liuetai  fissure.  In  the  iris  it  occurs  as  a  deli- 
ciency  of  the  lower  segment,  appearing  as  if  iridectomy  had  been  performed  dowuAvards. 
In  the  choroid  it  is  seen  (on  examination  with  tlie  ophthalmoscope)  as  a  brilliant  white 
figure,  commencing  at  the  optic  disk,  and  continuing  downwards  and  forwards  for  a 
variable  distance  towards  the  ciliary  processes,  through  which,  in  extreme  cases,  the  cleft 
may  extend,  ami  be  even  contimious  with  a  similar  deficiency  of  the  iris. 

In  the  Albino  the  pigment  of  the  iris  and  choroid  is  absent  to  a  greater  or  leas  extent, 
and  wiiii  the  o[ditha!moseo|te  the  fundu;*  of  the  eye  appears  of  a  yellowish-white  color. 

Irideremia,  or  oongenital  absence  of  the  iris  is  occasionally  observed. 

Persistence  of  the  pupillary  membrane. — Small  portions  of  the  membrane 
which  at  a  period  of  fo'tal  iife  covered  the  pupil  occasionally  remain,  and  may  be  seen  as 
one  or  more  fine  thrc^ids,  somewhat  resembling  cobwebs,  passing  across  the   pupillary 
area,  and  attaclied  at  either  end  to  the  anterior  surface  of  the  iris,  near  the  margin  of  the* 
pupil. 

Anomalies  of  color The  iris  of  one  eye  may  be  brown,  that  of  its  fellow  being 

blue,  or  ililferences  in  color  may  occur  in  different  parts  of  the  same  iria. 

Tremulous  iris  (iridodonesis)  slgnifieB  a  tremulous  condition  of  t!ie  iris,  which 
shakes  aliout  as  the  eye  is  moved.  This  condition  is  met  with  when  the  iris  has  lost  the 
support  of  the  crystalline  lens,  when  the  vitreous  humor  is  abnormally  fluid,  or  the  iris 
totally  paralyzed. 
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The  term  paralyais  should,  strictly  speaking,  be  tipplJed  only  to  eases  where  the  iris  is 
treiDulous,  nil  its  proper  movements  being  destroyed  and  the  pnjvil  of  moderate  size  ;  but 
it  IS  often  used  in  the  condition  of  dilatation  of  the  pitpi!  met  with  in  some  cases  of  paraly- 
sis of  the  third  nerve  ;  in  which,  however,  oinly  the  circular  fibres  are  affected. 

Mydri&sis  signifies  abnormal  dilatation  of  tiie  pupil  ;  Myosls,  abnormal  con- 
Imction. 

Tumors  seldom  originate  in  the  iris  itself,  but  its  structure  often  becomes  implicated 
by  growths  commencing  in  deeper  parts  of  the  globe  {see  Tumors  of  Eyeball) ;  instances* 
howerer,  of  malignant  growths,  dermoid  and  simple  cjsts,  and  of  tlie  cysticercus,  have 
been  met  with  iu  the  iris. 


Inflammation  of  the  Ikis  (Ikitis). 

Lncfil. — Irritation  from  foreign  bodies  in  the  conjunctival  sac  or  cornea  ;  friction  of  the 
cornea  by  granular  lids  or  inverted  lashes  ;  injuries  to  the  iris  its<If  by  operations,  or  acci- 
dents, with  or  without  the  lodgment  of  foreign  bmlies  in  its  subsliiuce  or  on  its  surface; 
pressure  by  a  swollen  crystalline  lens,  and  exposure  from  pertbraiion  of  the  cornea. 

Cott$tltui{onnl. — Debility  after  acute  disease,  over-lactation,  &c. ;  certain  specitic  dis- 
eases, as  syphilis,  rheumatism,  and  gout. 

Symptom* The  following  symptoms  are  met  with  in  most  cases  of  iritis:  changes  of 

color,  cloudiness  and  loss  of  [K>l)sh  of  the  iris,  sluggishness  or  connplete  immobility  and 
(aa  a  rule)  contraction  of  the  pupil,  injection  of  the  ciliary  region  (ciliary  redness),  water- 
ing of  the  eye,  and  impairment  of  vision.  Other  symptoms  met  with  occasioiuilly  are 
pain,  intolerance  of  light,  irregularity  in  outline  of  the  pupil,  inlinnjmatory  products — pus 
or  lymph  nodult-s — visible  to  the  naked  eye. 

Three  varieties  of  iritis  are  commonly  met  with.  1.  Simple  iritis.  2.  llecurrent  or 
rheiinuitif  iritis.     3.  Syphilitic  iritis. 

Simple  iritis AH  the  more  constant  symptoms  of  iritis  are  present,  often  accom- 
panied by  more  or  less  severe  pain.  An  uncora|dicated  attack  liwts  from  one  to  two 
wocks  or  longer,  and  usually  ends  in  resolution,  the  iris  quite  recovering  its  normal  con- 
dition, but  a  few  udhosiona  may  form  between  the  iris  and  lens-capsute  (posterior  »yi\G- 
cbias).  In  this  as  well  as  in  the  other  forms  of  iritis,  however,  the  inHamumtton  may  run 
on  to  the  formation  of  a  consi<]erable  quantity  of  new  material  or  into  suppuration. 

Reotirrent  or  rheum^atic  iritis  occurs  in  persons  who  are  subject  to  attacks  of 
rbeuniatisra  or  gout,  and  also  in  the  children  of  rheumatic  or  gouty  parents ;  an  attack  of 
ihis  I'orra  of  inflammation  presents  all  the  more  constant  symptoms  of  iritis,  and  has  one 
cbiimcter  peculiar  to  itvself,  viz.,  its  tendency  to  recur,  some  patients  having  had  as  many 
as  twenty  or  more  separate  attacks ;  in  some  cases  the  attacks  observe  a  remarkable 
periodicity,  recurring  regularly  at  the  sjirae  time  of  year.  The  inflammation  sometimes 
■|>prmrB  in  one  eye,  sometimes  in  the  other,  or  perhaps  in  both,  riiixdy,  liowever,  simulta- 
iMeotisly,  but  at  short  intervals,  the  second  eye  becoming  atfected  long  before  the  first  has 
begun  IQ  recover.  Recurrent  iritis  is  frequently  accompanied  by  more  or  less  haziness  of 
tbr  cnmea  and  aqueous  humor.  In  some  cases  very  severe  pain  of  a  dull  aching  character 
u  »'d  in  the  eyeball,  forehead,  sid<',  of  nose,  and  temple;  in  others  the  attack  is 

my"  Mus,  the  p.itient's  attention  not  being  attracted  until  a  considerable  amount  of 

oew  material  has  been  thrown  out,  extensive  adhesions  formed,  tlie  sight  of  one  eye  much 
iminired,  and  the  inllammatory  action  extended  to  the  other.  The  great  feature  of  this 
fonn  of  iritis  is  its  tendency  to  recur.  The  cause  of  the  recurrences  is  not  very  evident ; 
ti»CT  are  probably  due  primarily  to  *'  posterior  synechia';,"  and  are  prevented  by  the  |)er- 
formance  of  iridectomy. 

Ail  persons,  however,  who  have  "  posterior  synechia!,"  are  not  subject  to  recurrent 
irilia;  ao  that  in  ail  probability  in  those  who  are  liable  to  repented  attacks  there  is  a 
tendency  to  the  lighting  up  of  intlummation  upon  very  slight  provocation,  such  as  the 
diagging  of  posterior  synechia?. 

Syphilitic  iritis  is,  |M?rhap8,  the  roost  common  of  all  the  forms. 

A  lypicttl  case  [iresenu  all  the  constant  synii>toins  of  iritis  in  a  very  marked  degree,  the 
*i*nf  ol  eiiiary  redness  being  extrenndy  well  delinctl.  There  may  be,  besides,  ccrliiin 
peculiar  nodular  excrescences,  of  a  dirty  yellow  color  (known  as  lymph-nodules),  situated 
on  ibe  *uri"ace  of  the  iris  or  at  its  pupillary  margin,  and  at  times  extending  into  the  pupil, 
vbich  may  be  completely  blocked  by  them.  These  excrescences  are  syphilitic  gummata, 
aod  tbeir  existence  renders  the  diagnosis  of  syphilitic  iritis  certain ;  they  are,  however, 
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only  occasionttlly  present,  and  in  Uie  greater  number  of  cases  met  with  the  surgeon  will 
have  to  take  into  consideration  the  patient's  previous  history,  ascertain  the  existence  of 
other  signs  of  syphilis,  and  make  his  diao^osis  accordingly. 

Sytdiilitic  iritis  occurs  most  frequently  between  tlie  ages  of  fifteen  and  forty,  but  iaj 
occa«*)onally  met  with  as  a  miinifesiation  of  congenital  ssyphilia  in  infants. 

Results  of  iritis. — In  many  cases,  especially  if  early  and  properly  treated,  perfect  | 
recovery  takes  place;  in  others  permanent  signs  of  inflamnmtion  are  left.     The  morbid 
change^"  more  commonly  met  with  are — 

(1)  Tlie  iris  itself  may  be  found  atrophied^  rigid,  or  rotten,  and  very  prone  to  bleed j 
freely  on  the  slightest  wound.  These  conditions  become  most  apparent  when  operalingl 
iH«>n  its  structure.  On  aTt«Mnpting  to  perform  iridectomy  considerable  ditticulty  will  be 
experienced  in  removintj  a  |H>rtion  of  the  iris,  which  may  be  so  tough  that  none  of  it  can 
be  torn  away,  or  m  rotten  that  only  the  portion  included  between  tlie  branches  of  the 
forceps  is  removed,  or  Jieinorrlinge  may  Lake  place  to  sucli  an  extent  as  to  prevent  the 
completion  of  the  oijenition. 

("2)  Adhesions  to  neigkboring  parts  {*■'■  synechia!'*)  nmy  have  formed,  those  most  com- 
monly met  with  being  between  the  iris  and  lens-ejippule  (**  posterior  synechia""). 

Posterior  synechire  are  generally  situated  at  tlie  pupillary  margin,  and  vary  in  extent 
from  a  few  adherent  tags,  of  this  part  only,  to  complete  adhesion  of  the  ivhole  posterior 
surface  of  the  iris  to  the  lens-capsule,  this  latter  condition  being  known  as  **  total  posterior 
synechia." 

Adhesions  of  t!»e  iris  to  the  cornea,  **  anterior  synechia'*'  (sihonld  this  occur  at  all  as  the 
result  of  iritis)  will  be  found  about  its  greater  circumference. 

(*3)  Closure  of  the  pupil  by  inHauimatory  material,  opacities  upon  the  lens-eapsuU 
cau!?t'<l  by  adhesion  of  the  *''uvcu"  detacheil  from  the  posterior  surface  of  the  iris. 

(4)  Dense  inflammatory  deposits  in  or  beneath  the  capsule,  or  involving  the  superficial 
fibres  of  the  lens  itself  (capstifar  cataract),  may  also  be  met  with. 

TnKATMKNT — In   treating  iritis  we  must  take  care,^r«<,  to  remove  any  local  c-nuse,! 
Buoh  as  a  foreign  body,  oi»(ique  swollen   lens,  &.C.,  and  to  cure  granular  litis,  or  removoi 
inverted  lashes.     Secondly^  we  must  endeavor  to  dilate  the  pupil.      Thirdly^  to  relievsl 
pain.     Fourthly^  any  constitutional  treatment  tlmt  may  a[>pear  called  for  should  be  em- 
ployed.    (The  means  of  carrying  out  the  lirat  indication  are  detailed  elsewhere.) 

In  order  to  dilate  the  pupil  a  few  drops  of  a  strong  solution  (gr.  iv  to  3J)  of  sulphate  of  , 
atropine  shoidd  be  placed  between  the  eyelids  by  the  surgeon  himself  at  each  visit,  and 
weaker  sohition  (gr.  ^  to  gr.  1    to  5J)  should  be  used  by  the  patient  from  four  to  eight 
twelve  times  a  dny.     If'  the  case  is  treated  at  the  commencement,  more  or  less  dilalatioa 
of  the  pujnl  will  UBiially  take  place  ;  but  should  the  iris  have  become  infiltrated  with  inrtam-' 
matory  matter,  and  adhesions  formed,  little  or  no  efleet  will  be  produced  ;  the  atropine 
Bhouhi,  however,  be  persevered  with.     [Extract  of  bellndonna,  merely  softened  with  wateri 
may  be  smeared  over  tlie  brow  to  act  as  an  adjuvant  to  the  atro[»ia  instillations.] 

In  cases  of  iritis  with  suppuration  the  eye  sliould  be  tbmented  frequently  with  hot  bella- 
donna lotion,  and  kept  hound  up  with  lint  soaked  in  the  lotiou. 

In  cases  accompnnietl  by  much  pain  blood  should  be  taken  from  the  temples  by  leeches 
or  the  artificial  leech.  AtmpJne  may  give  rise  to  pain  by  causing  dragging  upon  a<lhc- 
sions,  and  should  be  used  with  caution  in  cases  where  its  af»p!ication  is  attended  by  much 
Buftering,  especially  if  it  have  no  etfect  ujjon  the  pupil.  The  eyej?  should  be  protected  from 
light  by  a  green  shade  or  protectors  until  the  infhmimiititm  has  subsided. 

[At  tinu'S  there  is  a  large  increase  of  the  aqueous  humor  accompanying  the  irili*;  or, 
p<'rhaps  more  correctly  staled,  a  transudation  of  serum  occurs,  instead  of  the  usual  exuda- 
tion of  lymfdi  or  fibrin.  In  these  case^,  denominated  serous  iritis  as  differing  from  plastic 
iritis,  tapping  the  anterior  chamber  is  of  the  greatest  importance  in  the  treatment,] 

Of  constitutional  remedies  there  i.s  none  so  useful  in  the  treatment  of  iritis  as  mercury. 
The  drug  should  be  given  in  some  form  or  other,  so  as  speedily  to  affect  the  system  in  all 
cases  where  inflammatory  products  are  plentifully  produced,  whether  the  infhimmaiion  be 
of  syphilitic  origin  or  not,  A  pill  containing  gr.  ij  of  Pil,  Hydrarg.  and  gr.  ^  of  Pulv. 
Opii  may  be  taken  three  times  a  day,  and  is  a  very  convenient  nnd  effectual  mode  of 
administration.     Mercurial  inimction,  or  vapor  batlis,  may  be  emfdoyed  if  preferred. 

If  the  iritis  occur  in  debilitated  states  of  the  system,  or  the  inflammation  go  on  to  sup- 
puration, tonics,  as  iron  or  quinine,  should  be  prescribed,  and  a  plentiful  supply  of  good 
food  given.  Should  there  be  mucl>  pain  opium  must  be  given,  and  it  is  well  to  prescribe 
the  drug  in  conjunction  with  extract  of  belladonna  or  hyoscyamus. 

The  results  of  tritisj  should  they  seriously  interfere  with  vision,  require  the  performance 
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of  iridectomj  or  some  one  of  tlie  operatioiia  for  artificiul  ^>ii[jil.  Iriikctomy  should  also 
be  performed  in  ca^ea  of  recurrent  iritis.  The  removal  of  a  [lortion  of  iris  in  some 
nMinner — probably  by  prevenling  dragging  on  adhesions — has  a  marvellous  effect  in  pre- 
ventin*:  recurrences. 

Injuries. — The  iris  may  be  cut,  torn,  or  bruised;  pro!aj>sed  tljrough,  or  adljerenl  to, 
the  oorneu,  in  rases  of  jK^nel ruling  wounds  of  that  strm^ture  (see  Wounds  of  the  Cornea); 
or  it  may  be  separuti'd  from  its  iiiriertion  to  a  t»reati.'r  or  Iei?i*  extent  by  concussion,  wiijiout 
external  woun«l.  Any  of  ilu^se  injuries  are  liable  to  t^el  up  iritis,  which  may  possibly  be 
followed  by  suppuration. 

Trkatmen't. — The  injured  eye  should  be  kept  carefully  bandaged  with  lint  soaked  in 
belladonna  lotion,  and  if  nuich  pain  is  complained  of.  or  inJiammatory  symptoms  arise, 
bh»od  shoubl  be  freely  taken  Irom  the  corrcinpoiidiiig  temple,  eiihtr  by  leeches  or  the 
artificial  leech. 

As  in  iritis  from  other  causes,  tlie  juipil  may  become  blocked,  or  extensive  eynechiie 
form,  ret^uiring  operative  interference  at  some  later  period.     {See  Operations  on  iris.) 


HyrER.EMiA  OF  Choroid. 

Increased  vascularity  of  the  clioroid  is  not  unfrequently  met  with,  more  especially  in 
myopic  persons  ;  it  should  be  suspected  if  a  feeling  of  fulness  and  tension  of  the  eyes, 
accompanied  by  watering  and  intolerance  of  light,  is  comphiine<l  ot". 

On  examination  witli  the  ophthalmosco|»e  increjised  r«dnc!<s  of  the  choroid  {es[>eciaUy 
of  that  |K>reion  nearest  the  outer  side  of  the  optic  di^*k)  and  (*ome  enlargement  of  the 
choroidal  vessels  can  be  made  out ;  these  changes  will,  Iiowcvlt,  very  i>robably  be  over- 
looked by  an  inexperience*!  observer,  [and  often  cannot  he  determined  with  certainty  by 
the  experienced,  because  the  normal  variations  arc  so  great,] 

TuKATMKNT. — The  eyes  should  bu  kept  carefully  at  rest,  protected  from  light,  cold 
douciics  employed,  and  all  yiogiiions  (sis  stooping  or  hanging  the  head)  which  cau^e  con- 
gestion of  the  eyeballs  carofutly  avoided ;  blood  may  be  taken  from  the  temples,  and  if 
gl»»»f^s  have  been  worn  their  Uj»e  must  be  discontinued. 

Inflammation  of  the  choroid,  '^Choroiditis,"  occurf^  under  much  the  same 
conditions  us  irittij;  it  also  plays  a  prominent  part  in  siympathetic  o|)ht!ialmio,  and  is  not 
nnfrequently  associated  willi  intljinHiiation  ol  tlie  iris — '*  choroido-iritis."  Two  forujs 
will  be  commonly  met  with — si u^ pie  and  syphilitic. 

Symptoms — In  all  cases  of  clioi'oi«liti9  more  or  less  loss  of  tmnsparency  [of  the  humors] 
will  be  found.  Pain,  ini<il<erance  of  light,  impairment  of  vision,  fulness  of  the  veins 
emerging  from  thr  sclerotic  in  the  ciliary  region,  ciliary  redness,  dilatation  and  slu;;gish- 
ness  of  the  pupil,  and  increased  lension  of  the  globe,  are  symptoms  otien  met  with  in 
choroiditis,  hut  are  by  no  moans  clianicn-rislic  of  it.  A  diagnosis  can  only  be  made  with 
certainty  by  examliuition  with  the  ophthalmoscope. 

The  changes  seen  in  the  clioroid  with  the  ojihthalmoscope  are,  grayish  or  yellowish 
patches  or  «}M»ts  of  exudation  surrounded  by  more  nr  less  redness  (hyperjemia),  and  at  a 
Inter  [>eriod  patches  of  atrophy.  The  exudation  may  occur  in  one  or  more  large  patches, 
or  be  distributed  over  the  whole  or  greater  part  of  tlie  choroid  in  tl»e  form  of  spots,  this 
latter  condition  l)eing  known  as  *•  choroiditis  disseminata."  We  know  that  the  morbid 
changes  noticinl  are  in  the  choroid,  from  their  relation  to  the  retinal  vessels  which  pa4s  in 
front  of  and  are  not  obscured  by  the  opacity. 

Syphilitic  choroiditis  (in  typical  cases)  is  characterized  by  yellowisii  lymph- 
xioiiutes  Muiilar  to  tllo^e  met  witli  in  sypliilitic  iritis  in  the  choroid;  but,  as  in  the  latter 
«lii»eajH;,  typical  cases  are  only  occasionally  met  with,  and  we  must  Im.'  guided  by  the  same 
rules  in  Ibrniing  a  <liagnosis.  Choroiditis  disseminata  is  syphilitic  ;  the  atrophic  changes 
left  by  it  are  hv^^n  in  spots  of  while  and  dark  doited  about  tlie  fundus  ;  often  combined 
with  an  irregular  band  of  dirty  white  extending  round  the  optic  di«k.  These  changes  are 
fn^|uentlr  seen  in  the  subjects  of  congenital  syphilis,  the  choroidal  disease  is  in  many 
instances  aa^sociated  with  Hoating  opacities  in  the  vitreous,  and  may  be  looked  upon  as  a 
C4rrtAin  indication  of  syphilis. 

Choroiditis  Is  frequently  associated  with  inilammation  and  opacity  of  the  vitreous 
hntnor;  the  retina  covering  the  atl'ccted  portion  of  choroid  is  usuMlly  involved  in  the 
inftanomatory  change,  and  the  optic  disk  may  be  implicated  if  choroiditis  exist  in  its 
%icluiiy. 

*^"-Tthy  of  the  choroid,  as  above  stated,  frequently  follows  inflammation.  The 
ti  -i'ope  shows  white  i»r  dirty  white  patches,  or  siMjts  corresponding  to  tlie  ureas 
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previously  occupied  by  inflammatory  exudation,  caused  by  destruction  of  the  choroid, 
allowing  the  wiiite  sclerotic  to  show  more  or  less  plainly  through  it.  The  atropine  patches 
are  frequently  surrounded  by  dark  borders,  from  accumulation  of  pigment  which  has  been 
displaced  by  the  inflammatory  material. 

Inflammation  of  the  ciliary  portion  of  the  choroid  (ciliary  body)  is  known  as 
'*  cyclitis." 

Cyolitis  is  characterized  by  redness  and  swelling  of  some  part  or  the  whole  of  the 
ciliary  region,  with  considerable  enlargement  of  the  veins  of  the  retina,  choroid,  and  iris, 
and  pain  in  the  eyeball,  aggravated  by  pressure  in  the  ciliary  region.  Cyclitis  may  be 
caused  by  injury  or  may  depend  upon  syphilis,  inherited  or  acquired,  [or  be  due  to  sym- 
pathetic irritation  produced  by  injury  to  the  other  eye.]  Softening  and  shrinking  of  the  globe 
is  very  likely  to  follow  from  impairment  of  nutrition,  dependent  on  interference  with  the 
circulation  of  blood.  Suppuration  may  also  take  place.  Wounds  implicating  the  ciliaiy 
region  of  the  sclerotic  should  always  be  looked  upon  as  much  more  serious  than  those  of 
other  portions  of  the  tunic,  as  cyclitis  is  frequently  set  up  by  such  injuries.  Cyclitis  is 
not  uncommonly  associated  with  iritis^"  irido-cyclitis." 

Thkatment The  treatment  of  choroiditis  should  be  very  similar  to  that  of  iritis. 

Iridectomy  does  good  in  some  chronic  eases  or  in  those  in  which  there  is  increase  of  ten- 
sion of  the  globe.     For  the  atrophic  changes  no  treatment  is  of  much  avail. 

Bone  upon  the  choroid. — Deposits  of  bone  are  not  unfrequently  met  with  upon 
the  inner  surface  of  the  choroid  in  eyes  that  have  been  blind  and  shrunken  for  years. 

Tubercles  in  the  choroid In  cases  of  general  tuberculosis  deposits  of  tubercle 

have  occasionally  been  met  with  in  the  choroid. 

Il\juries The  choroid  may  be  injured  by  foreign  bodies  entering  the  eyeball  ornip- 

tured  by  violence,  without  j)erforation  of  the  tunics. 

In  the  former  case  (more  especially  if  a  foreign  body  be  lodged  in  the  structure  of  the 
choroid)  inflammation  is  very  liable  to  follow,  the  eyeball  being  eventually  lost  by  sup- 
puration or  shrinking.  A  rupture  of  the  choroid  from  external  violence  is  attended  with 
more  or  less  hemorrhage,  which  fills  the  rent  made  in  its  structure  with  blood,  and  may 
cause  considerable  displacement  of  the  retina. 

Seen  with  the  ophthalmoscope  soon  after  the  receipt  of  the  injury,  a  rupture  of  the 
choroid  appears  as  u  more  or  less  elongated  blood  clot ;  later  the  blood  becomes  absorbed 
and  a  white  linear  figure  is  left,  from  the  white  sclerotic  showing  through  the  rent  in  the 
choroid.     This  form  of  injury  is  not  often  followed  by  destructive  inflammation. 

Treatment Injuries  of  the  choroid  should  be  treated  in  the  same  manner  as  injuries 

of  the  sclerotic,  cornea,  or  iris,  with  belladonna  lotion,  lint  and  a  bandage. 

Sympathetic  Ophthalmia  [or  Ophthalmitis], 

Sympathetic  ophthalmia  is  the  name  app^lied  to  a  peculiar  form  of  inflammation  of  the 
choroid,  ciliary  body,  and  iris,  coming  on  in  one  eye  in  consequence  of  morbid  changes 
which  have  previously  existed  or  are  still  in  operation  in  the  other. 

The  most  common  causes  of  sympathetic  ophthalmia  are  injuries  of  one  eye,  e$pecialJ}f 
wounds  implicating  the  ciliary  region^  or  associated  with  lodgment  of  a  foreign  body  in 
the  interior  of  the  globe.  [Some  cases  have  been  reported  where  it  followed  extraction 
of  cataract  by  Graefe's  method.] 

The  wounded  eye  shortly  after  the  receipt  of  an  injury  may  become  affected  by  choroido- 
iritis,  the  inflammation  being  of  a  markedly  adhesive  character;  pain  more  or  less  severe 
will  be  complained  of,  sight  rapidly  lost,  extensive  synechiae  form,  the  tension  of  the  globe, 
at  first  somewhat  above  |)ar,  diminish,  and  shrinking  of  the  eyeball  follow. 

At  any  time  during  the  foregoing  changes  in  the  injured  eye  the  sound  one  may 
become  irritable  and  painful,  and  a  similar  inflammation  may  be  set  up  in  it,  leading 
rai)idly  to  a  like  result.  [One  of  the  earliest  manifestations  is  diminished  power  of  accom- 
modation.] 

Treatment — Where  sympathetic  ophthalmia  has  been  once  established,  in  all  proba- 
bility irreparable  damage  will  be  done ;  the  great  point  to  bear  in  mind  is  to  prevent  its 
occurrence  by  timely  extirpation  of  the  damaged  globe  (see  Extirpation  of  the  Eyeball). 
[Neurotomy  of  ciliary  and  optic  nerves  does  not  seem  sufficient.]  Should  the  disease 
have  become  fairly  established,  little  benefit  can  be  expected  to  result  from  such  extirpa- 
tion, as  the  morbid  changes  will  probably  continue  in  the  sympathetically  inflamed  globe, 
in  spite  of  the  removal  of  that  primarily  affected.  The  sympathetically  affected  eyeball 
(or  if  excision  have  not  been  performed  both  eyes)  should  be  kept  carefully  bandaged 
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with  linl  soaked  in  belladonna  lolion  [or  strong  solutions  of  ati-opia  should  bo  apidied]  ; 
jiain  must  be  relieved  by  tlic  stimc  metbods  »is  in  cases  of  iritis.  Any  constitutional 
Irentmcnt  tbat  may  np|)ear  necessary  should  be  eni[)loyed,  and  as  soon  us  the  more  acute 
inflnminatory  syraptoms  have  subsided  iridectomy  should  be  performed.  This  operation 
often  exerts  a  very  beneficial  influence  U[>on  the  nutrition  of  tlie  globe  (see  Iridectomy), 
and  should  be  re|.>ealed  a  second  or  even  third  time  should  the  new  pupil  become  (as  is 
very  likely  to  be  the  case)  occluded  by  inflammatory  exu<lationHi. 

Sliould  suppurative  intlanimation  be  set  up  in  one  eye,  sympathetic  changes  need  not  be 
feared  in  the  other;  it  is  only  in  the  adhesive  form  of  choroido-iritis  tbai  sympathetic 
ophthalmia  is  likely  to  occur. 

[Symptilhelic  inflammation  usually  takes  the  form  of  irido>cyclitis,  but  sympatbetic 
retinitis  may  possibly  occur  after  destruction  of  one  eye.] 

THE  VITREOUS  HXTMOR. 

Opacities  in  the  vitreous  are  frequently  met  with  in  cases  of  myopia,  and  often  as 

ibe  recalls*  of  choroiditis. 

Inflammation  of  the  vitreous  occurs  occasionally  ;  it  h  generally  of  syphilitic  origin 
or  cuiis*ed  by  injuries,  es|wcially  the  lodgment  of  foreign  bodies  within  the  gUd)e.     Vision 

!i>nie3  mifity,  and  on  examination  the  humor  is  found  to  be  more  or  less  lurbid. 
:  Treatment. — Should  the  inilamnmiion  be  of  syphilitic  ori|yin,  antbyphilitic  remedies 
'  sliould  be  employed;  should  it  depend  on  injuiy,  the  eye  must  bt'  kept  bandaged  with  lint 
soaked  in  belladonna  lotion,  and  measures  ttiken  to  swbdue  the  inflaajuiation.  [In  most 
of  the  rases  so  far  mentioned,  it  wuuld  seem  preferable  to  use  alropia  collyria  instead  of 
the  Itelbidonna  lotion  {ipplied  on  lint.  If  the  etl'ect  is  required,  it  can  be  obtained  more 
pTT>mfttly  by  atropia  <lro|ts  placed  in  the  conjunctival  Siic,  tlian  by  the  belhidonna  lotion.] 

Hemorrhage  into  the  vitreous — (Jcca^ionaUy  bleeding  takes  place  into  the  vit- 
reous humor  to  a  considerable  extent.  Im|mirment  of  vision  is  complained  of,  usually 
coming  on  suddenly,  and  often  during  some  exertion.  Examination  with  the  opbthalmo- 
VBO|ie  (direct  method)  shows  the  vitreous  chamber  to  be  occupied  by  a  turbid  irrej^ular 
doud  which  floats  about  a.-*  the  eyeball  is  moved,  gradually  subsides  to  its  lower  part  when 
the  mot'ements  are  diitcon tinned,  and  is  stirred  up  agajii  on  the  movements  of  the  glol)e 
being  refloated.  The  bloofl  l^ecomes  absorl>ed  to  a  greater  or  less  extent  in  the  course  of 
lime,  but  very  commonly  some  permanent  opacity  is  left. 

Iridectomy  api^ears  to  hasten  the  process  of  absorption. 


GLATTCOHA. 

5y  glaucoma  we  understand  *<  A  series  of  morbid  changes  of  the  eyeball ;  the  most 
lineni  of  which,  and  apparently  the  one  which  cjiuse-s  all  llie  others,  bein^  an  increase 
of  tcjision  of  the  globe."     (Bader.) 

The  cause  of  the  increase  of  tension  is  unknown,  but  is  supposed  to  result  from  undue 
accumulation  of  the  intra-ocular  fluids,  dependent  on  hyfMjrsecretion  or  deficient  removal. 
Glaucoma  is  said  to  be  simple  when  the  incre^ise  of  tension  progresses  slowly  and  coniinu- 
oaslj  without  inflammatory  outbi*eaks ;  acute  or  chronic  when  attended  by  attacks  of 
inflaromntion. 

Simple  glaucoma  presents  no  very  marked  symptoms,  its  onset  being  most  insidi- 
ous. It  is  chanict«rrized  by  gradual  decrease  of  acuteness  of  vision,  wiili  narrowing  of  the 
risuid  field,  imfmirnietit  of  the  power  of  accommudation,  causing  rather  ra|>id  increase  of 
pr>  jisliness  in  the  movements  of  the  iris,  isome  dilaUition  of  the  pupil,  and 

Mil..  Iiazinessof  the  lens.     Increase  of  tension  i.s  probably  one  of  tiie  earliest 

isyiB|»u>nii>,  but  is  very  liable  to  be  overlooked  until  the  disease  is  far  advanced  and  con- 
•i<leimbli-  hanlne^  of  the  globe  has  taketi  place.  Witli  the  0[>hthalmoscopo  i3|K>ntaneous 
pitlaiitlon  ol' the  retinal  arteries  may  be  seen,  or  pulsation  may  be  produced  by  very  slight 
preararv  upon  the  globe.  The  vessels,  especially  the  vein^,  are  tldnner  on  the  suriaco  of 
lh<<  optic  disk  than  in  the  surrounding  retirui,  and  the  disk  itj?elf  more  or  loss  cupped. 
Tbci  cup  of  glaucoma  is  characterized  by  a  bluish  appearance  of  the  greater  portion  of  the 
diitk;   U|>on  this  blue  portion  the  vessels  appear  very  simdl  and  indistinct,  or  they  may 

I4|uitv  invisible;  the  margin  of  the  disk  is  white,  and  the  large  tortuous  retinal  vessels 
•eeo  curling  up  over  its  edge,  and  appearing  on  the  surface  of  the  retina  at  a  point 

\  eootinuous  with  their  course  upon  the  nerve  surface.  Small  heraorrhuges  may  jUso 
be  Biel  with  u{>on  the  retina. 
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Sooner  or  later,  in  any  form  of  glaucoma,  if  relief  be  not  given,  the  condition  known 
as  absolute  glaucoma  is  established.  The  eyeball  becomes  stony  hard,  the  pupil  widely 
dilated  and  fixed,  the  cornea  hazy  and  anaesthetic,  the  iris  and  aqueous  humor  discolored, 
the  anterior  chamber  shallow,  and  the  lens  more  or  lei«8  opaque.  A  few  dilated  veins 
are  seen  issuing  from  the  globe  in  the  ciliary  region,  the  sclerotic  may  be  somewhat 
bulged  in  places  and  bluish  in  color,  and  the  conjunctiva  is  extremely  rotten,  tearing  on 
any  attempt  to  seize  it  with  forceps.  On  examination  with  the  ophthalmoscope  all  appears 
dark  behind  the  i)upil,  or  a  dull  red  reflection  may  be  returned  from  the  interior,  but  no 
details  of  the  fundus  can  be  made  out.     All  perception  of  light  is  lost. 

In  some  cases  of  acute  glaucoma,  and  almost  invariably  in  chronic  glaucoma,  the  onset 
of  the  disease  is  preceded  by  premonitory  symptoms. 

These  are,  as  in  simple  glaucoma,  rapidly  increasing  presbyopia  and  slight  increase  of 
tension  of  the  globe,  sluggishness  and  dilatation  of  the  pupil,  some  apparent  haziness  of 
the  lens,  and  narrowing  of  the  visual  field. 

Besides  these  we  may  find  some  congestion  of  the  veins  emerging  from  the  sclerotic  in 
the  ciliary  region.  There  may  be  periodic  attacks  of  dimness  of  vision,  objects  appearing 
as  if  veiled  by  a  grayish  or  yellow  mist  (London  fog)  ;  in  the  later  stages  we  may  have  a 
halo  around  a  flame,  or  the  appearance  of  a  rainbow  [around  a  lamplight],  and  at  times 
attacks  of  pain  in  and  about  the  eyeball. 

Acute  glaucoma  usually  commences  suddenly  with  well-marked  inflammatory 
symptoms.  The  patient  will  state  that  he  was  seized  (frequently  during  the  night)  with 
sudden  severe  pain  in  the  eye ;  the  pain  will  be  described  as  aflfecting,  not  only  the  eye- 
ball, but  the  whole  of  the  corresponding  side  of  the  head,  and  he  will  have  found  that  the 
sight  of  the  painful  eye  is  much  impaired  or  entirely  lost.  On  examination  the  eyelids 
will  be  found  slightly  reddened  and  swollen,  the  conjunctiva  somewhat  chemosed,  and  its 
vessels,  as  well  as  those  situated  more  deeply  in  the  subconjunctival  tissue,  enlarged. 
There  will  be  profuse  lachryroation,  and  often  much  intolerance  of  light;  the  aqueous 
humor  will  very  probably  be  somewhat  turbid.  The  pupil  will  be  dilated,  somewhat 
irregular  and  fixed,  and  the  tension  of  the  globe  greatly  increased. 

On  examination  with  the  ophthalmoscope  some  of  the  appearances  mentioned  under 
simple  glaucoma  may  be  found,  but  the  miedia  will  probably  be  so  hazy  as  to  obscure  the 
parts  behind,  a  dull  red  reflection  .being  all  that  can  be  made  out. 

The  acute  symptoms  may  pass  off  in  the  course  of  a  few  days  or  weeks,  leaving  the 
eye  more  or  less  permanently  damaged.  Similar  attacks  may  recur,  but  more  frequently 
the  disease  relapses  into  a  chronic  slate. 

Chronic  glaucoma,  the  form  most  commonly  met  with,  is  characterized  by  the 
occurrence  of  slight  inflammatory  attacks,  associated  with  temporary  increase  of  dimness 
of  vision  and  more  or  less  pain  in  and  around  the  eyeball.  On  examination  the  field  of 
vision  will  be  found  to  be  limited,  the  tension  of  the  globe  increased,  and  if  the  patient 
present  himself  during  an  inflammatory  attack  the  conjunctiva  and  subconjunctival  tissue 
will  be  found  unduly  vascular,  the  pupil  somewhat  dilated,  and  the  movements  of  the 
iris  sluggish. 

The  loss  of  vision,  in  cases  of  chronic  glaucoma,  is  attended  by  somewhat  peculiar 
symptoms.  Patients  complain  that  their  sight  is  always  somewhat  misty,  that  there  is 
an  appearance  of  a  bright  halo  around  a  candle  or  other  flame,  that  they  see  colors  resem- 
bling a  rainbow,  and  often  of  great  beauty,  and  occasionally  flashes  of  light  and  fiery 
circles ;  these  latter  symptoms  are,  however,  common  to  all  forms  of  retinal  irritation. 
Vision  is  always  worse  during  the  inflammatory  attacks  and  recovers  to  a  certain  extent 
during  the  remission,  never,  however,  returning  to  the  same  condition  as  before  the  attack. 

The  ophthalmoscope  shows  changes  similar  to  those  mentioned  under  simple  glaucoma. 

There  is  yet  another  form  of  glaucoma  requiring  mention,  fortunately  rarely  met  with. 
Its  principal  characteristic  is  the  extreme  suddenness  and  violence  of  its  onset;  its  symp- 
toms resemble  those  of  acute  glaucoma  in  an  aggravated  form.  This  variety  of  glaucoma 
is  known  as  glaucoma  fulminans,  and  the  eye  attacked  by  it  may  be  entirely  lost  in  the 
course  of  a  few  hours.  The  attack  is  occasionally  accompanied  by  severe  headache  and 
vomiting. 

Glaucoma  is  essentially  a  disease  of  commencing  old  age,  occurring  most  frequently 
between  the  ages  of  fifty  and  sixty,  but  occasionally  in  young  adults,  or  even  in  children. 
Glaucoma  almost  always  affects  both  eyes,  not,  however,  simultaneously,  but  at  more  or 
less  considerable  intervals. 

In  order  to  diagnose  glaucoma  we  must  be  well  acquainted  with  the  method  of  ascer^ 
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faining  the  tenftloii  of  the  gloW,  and  also  witli  tlie  use  of  the  oplithalmoscope.  (5m 
Exiiininiition  of  eyeball*  &C*) 

Wi'  must  aljso  remember  that  the  injurious  effects  of  pressure  arc  evitlenceil  earliest  in 
the  periplt(<ral  portions  of  the  retina,  and  should  therefore  very  wirefuUy  nsamine  ihe  con- 
dition ol"  the  viiuat  fifld  in  all  suspect^'d  casiea.     {See  Examil^ati^^n  of  Held  of  visJorn) 

Cases  arts  frequently  met  with  in  which  great  contraction  of  the  visual  field  hasi  taken 
phice,  although  centrjil  vision  is  still  aoule,  Auothei*  symptom  which  should  lead  us  to 
susjK'ct  glaucoma  is  ihe  rapid  increase  of  presbyopia,  Paiients  aftected  by  the  simple  or 
chr.mic  forms  of  the  disease  are  constantly  eliaii^iiijj;  their  jf]a.-*se?i,  a^  they  titid  that  llnwe 
which  at  first  afipear  to  suit  heeonie  useless  in  the  course  of  a  few  mouLha.  [The  student 
should  remember  that  neuralgia  of  the  eye,  asijiociuied  with  any  impairment  of  vision,  may 
be  glaucoma.     If  not  treated,  blindness  is  almost  sure  to  result.] 

Apjiarenl  hazine!*s  of  the  crystalline  lens  is  a  symptom  rerpiiring  special  attention; 
otherwise  the  surgeon  may  fall  info  llie  fatJil  error  of  mistuking  chronic  or  simple  glaucoma 
for  cataract,  and  allow  the  diKea,«e  to  continue  imlil  !*ight  is  irnnocably  lost.  In  such  cases 
ophthalmoscopic  examination  wdl  mojit  probably  hIiow  that  there  is  little  or  no  real 
opaeily  of  the  len?,  and  this,  aiiled  l>y  a  careful  examination  of  the  tension  of  the  globe 
and  the  state  of  the  visual  iield,  will  prevent  fo  disl^^trollS  a  mistake. 

Besides  the  foregoing  we  not  unfre(^uently  meet  with  what  is  known  as  '♦secondary 
glaucoma/*  i.  c,  glaucoma  coming  on  in  llie  course  of  some  other  disease,  as  corneitii), 
ulcrrulton  of  cornea,  iritis,  (Sec.     Glaucoma  uccurring  in  young  persoii.s  is  usually  secomlary, 

Trkatmest. — Ghiucoma  can  be  remedietl  hif  operation  atom'.  Anil  it  is  our  duty  to 
explain  to  the  patient  the  nature  of  his  case  and  to  urge  upon  l»im  most  strongly  the  necessity 
for  operative  interference. 

I*aiienl,<i  suffering  from  glaucoma  often  evince  the  greatest  unwillingness  to  undergo 
an  operation ;  this  unwillingness  is  explained  by  the  fact  that  during  the  r^'miWo/i*  of 
Ihe  tlittease  little  or  no  itu'onvenience  is  exjierietjced,  and,  moreover,  even  at  the  lime 
ilml  an  attack  of  intlanmialion  is  present  the  sufli-rer  will  be  encouniged  by  the  liepe  that 
ihe  symptoms  will  pass  off  (ti-s  lliey  in  all  prtibability  have  done  in  previous  attacks)^ 
leaving  thr*  eye  but  little  clamaged.  Nevertheless  we  must  always  bear  in  miad  thai  an 
operation^  to  he.  successful^  must  be  performed  extrly^  and  must  not  be  satislied  until  we 
Imre  convince^i  our  patient  of  this,  !Most  patients  will  readily  sidunit  to  an  operation 
when  one  eye  has  been  lost  ami  the  ilisease  has  commenced  in  tlie  other. 

Several  otjerations  have  been  practised  for  the  relief  of  glaucoma,  but  iridectomy  is  that 
which  gives  the  best  results,  and  is  almost  universally  practised  at  the  j)resent  day.  Iri- 
dectomy, to  lje  etfectual,  should  be  performed  as  early  as  possible  ;  as  a  rule,  no  good  is 
likely  to  re<*uU  from  the  operation  in  cases  where  vision  has  been  reduced  to  bare  percep- 
tion of  Hgtit ;  but  in  acute  glaucotna  much  improv«iment  may  take  place  even  though  all 
percepticm  of  light  have  l)een  lost  for  some  days.  [The  ofHiratiou  relieves  pain  even  when 
Uio  late  to  preserve  the  vision.] 

In  perturming  iridectomy  for  glaucoma  we  must  take  care  to  remove  the  iris  well  dowiv 
to  its  ins«Ttion  and  to  excise  a  good  broad  piece  {see  p.  2HJ)  ;  merely  cutting  away  a  por- 
tion of  the  iris  near  the  margin  of  the  pupil  <loes  no  g<»od.  The  operation  is  easy  enough 
of  jHjrfVirmance  in  case.^  of  acute  glaucoma,  but  iti  those  of  old  standing  the  structures 
becomet  so  rotten  as  to  render  it  anything  but  sim[de. 

Jn  cnses  of  glaucoma  where  for  any  reivson  an  operation  does  not  seem  advisable  wo^ 

D»t  ilo  our  be8l  to  give  relief  by  medical  treatment.  The  means  which  will  be  found 
I  iweful  are  the  applications  of  sedative  fomentations,  administration  of  opium^  and  the 
loeal  abstmction  of  blood  by  leeches  or  the  arliticial  leech. 

Atropine  should  nnt  be  used  in  glaucoma,  as  it  causes  increased  vascularity  oi'  the  globe, 
and  With  it  augtnentation  of  tension.  Its  application  is  recommended  in  most  works  on 
tipbciiAlmtc  subjects,  but  it  does  more  harm  than  good.  [Sulphate  of  eaeriue  has  of  latu 
been  pnijHJiod  Jis  probably  diminishing  tension  in  ctise*  of  gkucoma.] 
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Vision. — .Sp;iCG  will  not  allow  of  a  detailed  account  of  all  the  anomalies  of  vision  which 
mny  b»^  met  with.  Before  the  introduction  of  th«  ophthuImosco|ie  ull  cases  of  want  of 
sight  iiccurririg  without  cause  apparent  to  the  unaitledeye  were  collected  together  into  two 
ela«M*s  bearing  the  namen  of  "  amblyopia  and  amaurosis." 

To  the  former  were  referred  all  cases  where  vision  was  much  impaired  but  not  entirely 
loat,  lo  the  latter  cases  in  whioh  not  even  perception  of  light  remained.     But  now  that  the 
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oplitlifllmoscope  lias  come  so  generally  into  use,  making  the  interiorof  the  globe  aA  accessible 
to  our  siglit  iis  the  exterior,  we  lijive  eorae  to  refer  ''amblyopiu  uml  amutirosis"  to  their 
proper  causes,  iinfl  the  termi*  have  faUen  into  comparative  disuse.  For  instance,  if  in  a 
case  of  want  of  aiglit  we  Hml  on  opljthalmoscopic  examination  that  there  is  haziness  of  the 
vitreous,  inflnmmahon  of  the  retina,  *fee.,  we  ilo  not  say  (as  formerly)  that  the  patient  is 
♦*  amblyopic,'*  but  that  he  is  snfTering  from  opacity  of  the  vitreous,  retinitis,  &c.  Again, 
in  cases  of  tot  id  bliiulnesiJ,  the  ophthalmoscope  will  in  jill  probability  detect  atrophy  of  the 
optic  nerve  or  olher  lesion,  and  instead  of  staying  that  the  patient  is  "  amaurotic**  we  my 
that 'he  is  puflering  from  atrophy  of  the  optic  nerve,  <fcc.  The  terms  "amblyopia  and 
amaurosis"  may,  however,  still  be  used  in  some  rare  cases  where  there  is  a  partial  or 
complete  loss  of  sight,  associated  with  an  api>arently  heallhy  condition  of  all  the  ocular 
stmctiires, 

HypersBinia  of  the  retina  occurs  from  overstrain  of  tlie  eye^  in  doing  near  work 
(e8|ieciully  in  hypernnnropie  or  astigmatic  persons),  or  from  constantly  hioking  at  bright 
light;  the  disease  is  not  uncommon  amongst  engine-drivers  and  others  who  work  over  a 
bluxing  tire. 

The  patient  complains  of  some  dimness  ftf  vision,  and  a  feeling  of  fulness  and  discomfort 
m  the  eyes.  On  examination  willi  the  ophthalmoscope  the  retinal  vessels,  liotlj  arteries 
and  veins,  will  he  ibtrnd  increased  in  size,  and  a  greater  number  of  each  will  be  visible 
than  in  the  healthy  relina. 

This  form  of  hypemini'a  may  be  described  as  ** active;"  another  form  of  bypersemia, 
affecting  only  the  retinal  veins,  whicli  become  enlarged,  tortuous,  and  sometimes  varicose, 
may  be  described  as  '*  passive  ;"  this  condition  is  indicative  of  obstruction  lo  the  return  of 
blood  from  the  eyeball,     {See  Ischa^mia.) 

Hyperaimia  of  the  retina,  especially  the  active  form,  is  not  easily  recognized,  as  the 
limits  between  health  and  disease  fade  almost  imperceptibly  into  each  other,  and  consider- 
able experience  is  rcfpiired  in  order  to  judge  with  certainly  where  one  ends  and  the  other 
begins. 

Tkeatmext Active  hypenemta  should  be  treated  by  rest,  carefully  shielding  the  eyes 

from  hright  liglit  by  means  of  blue  protectors  or  a  shade.  After  the  subsidence  of  the 
bypenemia  aiiv  anomaly  of  refraction  sliowld  be  carefully  ncutralijted. 

Passive  liyperamia  is  usually  an  indication  of  some  more  serious  disease,  and  requires 
no  special  treatment. 

Inflammation  of  the  retina  (retinitis) Causes. — Retinitis  most  frequently 

depends  on  some  consiitiitional  condition,  as  albuminuria  or  syphilis;  it  may  also  arise 
from  embolism  of  the  vessels  of  tlie  retina,  hemorrhage  into  its  subsumce,  or  from  cere- 
bral disease;  from  timiors  or  entozoa  within  the  globe,  ex|X)Sure  to  sudden  fhishes  of 
bright  light,  or  wounds  of  the  eyeball.  It  may  also  be  secondary  to  choroiditis,  iritis,  or 
cyclitis. 

Retinitis  is  cbBracterized  by  hypenumiaof  the  retina,  associated  with  more  or  less  dense 
and  extensive  o[)acity  of  its  structure,  and  frequently  with  extravasations  of  blood  in  its 
substance. 

Disturbance  of  vision  may  be  a  prominent  symptom,  or  tlie  patient  may  liardly  be  aware 
that  anything  is  amiss  witli  his  eyes.  The  degree  of  impairment  uf  vision  depend,-*  u(>on 
the  situation  and  extent  of  ihe  influmed  fiortion  of  the  retina  ;  for  instance,  a  small  patch 
of  intlammalory  exudation  in  the  region  of  the  yellow  spot  will  cause  much  loss  of  sight, 
whereas  a  considerable  amount  of  oj)acity  situated  peripherally  w^ill  give  rise  lo  scarcely 
any  symptoms. 

Pain,  photophobia,  colored  vision,  and  flashes  of  light,  are  symptoms  occasionally  met 
with  in  inflammation  of  the  netina. 

Acute  retinitis  is  nirely  met  with,  and  if  it  should  occur  would  hardly  be  recognised,  aA 
the  indamniatory  exydittion  would  be  transparent,  find,  therefore,  invisible;  conse«juently 
the  only  appearance  revealed  by  the  O|dithalmoscope  would  he  enhirgement  and  tortuosity 
of  the  retinal  vessels. 

The  forms  of  retinitis  which  give  rise  to  striking  ophthalmoscopic  appearances  are 
essentialiy  of  a  chronic  nature,  and  are  frequently  associated  with  inflammatory  changes 
in  the  choroid  and  ojitic  nerve. 

Retinitis  may  atlei-t  one  or  both  eyes,  those  forms  which  are  of  constitutional  origin 
tiBiially  afleeting  both,  though  not  always  in  the  same  degree.  Several  varieties  of  retinitis 
are  described. 

Simple  retinitis. — The  opthalmoscope  shows  a  more  or  less  general  turbidity  of  the 
retina,  varying  from  a  scarcely  |)erceptible  cloudiness  (giving  the  idea  that  the  structure 
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colored  and  visible  itit^teml  of  entirely  triinspai'ent)  to  an  uniform  grayiah-wliite  or 
mottled  ojmcily,  which  appears  to  cover  the  choroid  like  a  veil. 

The  outline  of  the  optic  disk  is  indistinct.  Tlie  retinal  veins  iippear  enlarged,  dark 
colored,  evidently  gorjjed  with  blood,  often  twisted  in  their  course,  and  ihey  may  be  in 
parte  hidden  by  the  inHammatory  exudation.  The  condition  of  the  arteries  is  nwirly 
nornitU,  or  they  may  appear  too  thin. 

Small  hemorrhages  are  frecpiently  detected  in  the  courae  of  the  distended  veins. 
Hemorrhagic  retinitis. — The  oplie  nerve  will  be  found  reiMened,  somewhat 
suroUcn,  its  outline  oblitenited,  its  transparency  so  much  alfecletl  that  the  course  ol'  the 
ivtiual  Vfins  upon  its  surface,  and  in  its  Mubsianee  cannot  be  traced;  the  retinal  veins  are 
turgid,  and  tortuous  in  their  course,  pre^entin^  alttrnalely  li;:;ht  and  dark  portions,  accord- 
ing as  they  lie  deeply  in  the  engor«^ed  retina  or  more  superficially  near  its  inner  surface. 
The  retinal  arteriea,  as  in  the  ^^inqjle  form  of  retinitis,  are  nearly  normal  or  too  thin. 

The  principtil  characteristic  of  ihe  disease  is  the  occurrence  of  extensive  hemorrhage, 
most  marked  around  the  optic  disk,  and  fading  away  gnulually  into  the  surrounding  parts. 
The  blood-extravasations  have  a  peculiar  striated  ajipearunee,  an<l  radiate,  8poke-like,  from 
llie  optic  digk  as  a  centre.  In  some  cases  the  retina  immediately  surrounding  the  disk  is 
uniformly  soaked  with  blood,  the  bright  red  color  thus  produced  gnulually  shading  off 
externally  into  the  spoke-like  ap|iearunce  above  mentioned. 

As  time  goes  on  the  extra vasaterl  hlood  undergoes  changes,  becoming  brown  in  color, 
and  eventually  partially  or  entirely  absorbed. 

Retinitis  pigmentosa  is  a  [>eruliar  Form  of  degeneration  of  the  retina,  met  with 
inu?.l  rre<|uently  in  the  otl'spring  of  bhiod  relations.  [This  statement  of  Liebreieh  has  not 
bet-n  entirely  accepted,  unil  is  evidently  open  lo  doubt.]  The  sulferera  are  often  denf  and 
dumb,  and  may  be  partially  idiotic. 

The  most  markefl  symptoms  of  the  disease  are  niyht  hfinrlness^  and  rfiadutil  narrowing 
of  the  vtMunf  p*jicf  without  yhnicoinatous  symptoms.  The  ophlhalmoscope  reveals  the 
most  striking  changes;  the  retina,  more  esjieciaily  about  its  peri[tln ml  parts,  is  <lotted 
more  or  less  thickly  with  black  pigment  spots;  these  spots  apjiear  somewhat  like  a  multi- 
tude of  small  black  spiders  witii  many  legs;  they  have  also  been  likened  to  lione-corpnscles. 
The  spots  of  pigment  appear  to  follow  tlie  course  of  the  blo<.Kl vessels  of  the  retina,  and,  a« 
before  staled,  are  collected  mtrst  thickly  in  its  peripheral  parts. 

Tlie  bIof>dvessels  themselves  are  much  diminished  in  size  and  visible  number,  and  the 
optic  disk  is  markecliy  ntr.emic. 

Albuminuric  retinitis  is  a  peculiar  form  of  retinitis  met  with  in  Bright's  disease. 
The  changes  which  take  place  in  the  retina  are  iriHan^mation  with  effusion  and  hemor- 
rkogriii,  followed  by  tatty  and  iibrinous  degeneration  of  its  structure,  and  subsequent 
atrophy. 

The  ophthalmosco|K*  shows,  in  the  early  stages  of  the  disease,  retinal  !iypera»mia  (more 
especially  venous)  with  increased  vascularity  and  redness  of  the  optic  disk.  Next  the 
nrtinn  becomes  cloudy  (more  es[>ecially  arourul  the  optic  disk,  the  outline  of  which  becomes 
9bii<tured),  and  numerous  hemorrhages  in  the  form  of  streaks  and  spots  occur  in  various 
of  its  structure. 

^  The  cloudiness  goes  on  increasing  and  obscures  the  smaller  vessels;  later  in  different 
part*  of  the  fundus,  but  moslly  in  a  ring  situated  at  a  little  distance  from  the  margin  of 
the  disk,  appear  glistening  while  spots  and  patches,  which  by  their  coalescence  eventually 
form  a  broiid  while  band,  which  [tartially  or  entirely  eurrounds  the  now  gray  ofwupie  optic 
di*k,  being  sepsiraied  from  it  by  a  gray  opaque  portion  of  retina.  These  appearances  are 
entirely  characteristic  ol' albuminuric  retinitis. 

WhiUl  the  above  changes  are  going  on  in  other  parts  of  the  retina,  characteristic  ap|vear- 
Ce,i  may  be  developed  in  the  region  of  the  yellow  spot.  A  number  of  small  white 
llisttining  spot^,  which,  however,  do  not  coalesce  so  as  to  form  a  band,  hut  remain  dis- 
tinct, make  their  ap|>earance.  These  glistening  spots  are  arranged  in  a  somewhat  radiated 
position  around  the  macula  its  a  centre,  and  somewhat  resemble  a  constellation;  the 
appenrance  is  quite  characteristic,  and  once  seen  is  not  likely  to  be  forgotten.  [Displaced 
pigment  intermingling  with  the  white  spots  is  seen  in  the  Siime  locality,  in  many  cases.] 

Aa  (he  opacity  of  tlie  retina  increases,  the  vessels  become  more  and  more  obscured,  so 
that  wh«n  the  disease  has  reached  its  height  only  a  few  large  venous  trunks  are  still  visible. 
Fresh  hemorrhages  may  occur  at  any  time,  and  cover  over  and  obscure  the  opaque  por- 
tioni»  of  retina.  After  a  time  a  relrognvde  process  sets  in,  the  hemorrhages  and  peculiar 
fipacity  slowly  disaiipear,  the  retina  being  at  length  left  in  a  atate  of  atrophy.  Displuce- 
racnl  of  the  ivtitia  may  occur. 
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Albuminuric  retinitis  is  usually  associated  with  granular  kidney ;  it  is  dependent  on 
the  blood- vascular  disease  (arterio-capillary-fibrosis,  Gull  and  Sutton),  of  which  the 
kidney  affection  is  only  a  part.  The  retinitis  often  appears  before  any  sign  of  kidney 
mischief  is  manifested,  and  it  is  the  ophthalmic  surgeon  who  first  discovers  the  nature  of 
the  case. 

IjeuoaBinio  retinitis. — A  peculiar  form  of  retinitis  somewhat  resembling  the  albu- 
minuric has  been  described  as  occurring  in  connection  with  leucocytheemia. 

Leucjemic  retinitis  is  marked  by  pallor  of  the  optic  disk,  a  peculiar  rose  color  of  the 
retinal  vessels,  hemorrhages,  some  opacity  of  the  retina  around  the  optic  disk,  and  white 
glistening  spots  similar  to  those  met  with  in  albuminuric  retinitis,  which,  however,  are 
situated  in  the  peripheral  parts  of  the  retina.  [Peculiar  retinal  appearances  are  seen  in 
certain  cases  of  diabetes.'] 

Embolism  of  the  retina. — A  form  of  retinitis  associated  with  plugging  of  the 
central  artery  comes  on  suddenly  without  apparent  cause,  with  complete  loss  of  sight. 
Ophthalmoscopic  examination  shows  some  pallor  of  the  optic  disk  and  diminution  in  cali- 
bre of  the  vessels  emerging  from  it,  but  the  most  marked  change  is  seen  in  the  region  of 
the  yellow  spot. 

The  retina  around  the  spot  is  gray  and  opaque,  and  numerous  bloodvessels  not  visible 
under  ordinary  conditions  come  plainly  into  view ;  the  macula  itself  is  seen  as  a  bright 
red  spot  (which  might  be  taken  for  a  hemorrhage  by  a  careless  observer)  situated  in  the 
centre  of  the  opaque  portion  of  retina. 

The  bright  red  appearance  of  the  macula  arises  from  the  anatomical  arrangement  of  the 
parts ;  the  retina  in  this  situation,  being  thin  and  firmly  bound  down  to  J;he  parts  beneath, 
does  not  become  infiltrated  with  inflammatory  exudation,  and  consequently  the  normal  red 
color  of  the  fundus  appears  in  striking  contrast  to  the  surrounding  opaque  retina.  Hem- 
orrhages may  occur. 

Syphilitic  retinitis. — A  form  of  inflammation  affecting  the  retina  immediately 
surrounding  the  optic  disk  has  been  looked  upon  by  some  as  of  syphilitic  origin,  but, 
like  syphilitic  iritis,  rarely  presents  any  very  characteristic  signs.  Should  retinitis  occur 
with  other  manifestations  of  syphilis,  congenital  or  acquired,  it  may  be  looked  upon  as 
syphilitic. 

Treatment Both  eyes  should  be  kept  thoroughly  at  rest,  by  prohibiting  all  near 

work,  paralyzing  the  accommodation  by  atropine,  and  shielding  the  eyes  from  the  stimulus 
of  too  bright  light  by  blue  protectors.  Everything  that  is  likely  to  cause  disturbance  of 
the  ocular  circulation,  as  stooping  positions,  excitement,  stimulants,  too  rapid  variations 
of  temperature,  &c.,  should  be  carefully  avoided. 

In  simple  retinitis  blood  should  be  taken  from  the  temples  by  leeches,  or  preferably  by 
the  artificial  leech,  and  in  this  form  as  well  as  in  retinitis  connected  with  syphilis  mercury 
does  good;  it  should  be  given  so  as  cpjickly  to  affect  the  system,  either  by  the  mouth,  by 
inunction,  or  in  the  form  of  va{>or  baths.  In  cases  of  long  standing,  however,  small  doses 
of  the  bichloride  of  mercury,  taken  regularly  for  some  months,  may  be  beneficial.  The 
other  forms  of  retinitis  are  of  only  secondary  importance  to  the  disease  with  which  they 
are  associated,  and  against  which  tr(?atment  must  be  directed  {see  Causes  of  Retinitis). 
No  treatment  is  of  much  avail  in  retinitis  pigmentosa. 

Atrophy  of  the  retina  may  be  the  sequel  of  inflammatory  changes.  Its  principal 
characteristic  seen  with  the  ophthalmoscope  is  a  condition  of  bloodlessness,  in  some  cases 
associated  with  opacity  of  the  retina  and  frequently  with  atrophic  changes  in  the  choroid. 
Bloodlessness  shows  itself  in  a  diminution  of  the  visible  number  and  also  of  the  calibre  of 
the  retinal  bloodvessels,  more  especially  of  the  arteries,  some  of  which  may  appear  per- 
vious to  red  blood-corpuscles  in  part  of  their  course,  only  their  continuations  being  marked 
by  a  yellowish-white  cord.  Opacities,  if  they  occur,  are  of  a  grayish-white  color,  and 
situated  for  the  most  part  around  the  optic  disk. 

The  disk  itself  is  frequently  extremely  anaemic  or  atrophied.  (For  treatment  of  atrophy 
of  the  retina,  see  Atrophy  of  the  optic  disk.) 

Hemorrhage  into  the  retina. — Besides  the  form  of  hemorrhage  described  as 
occurring  in  retinitis,  bleeding  may  take  place  into  the  structure  of  the  retina,  from 
rupture  of  a  retinal  bloodvessel  without  previous  inflammatory  change.  The  hemorrhage 
is  usually  considerable,  and  will  be  seen  as  an  irregular  patch  of  blood,  situated  somewhere 
in  the  course  of  the  ruptured  vessel,  and  often  surrounded  by  inflammatory  exudation. 

[>  See  Ilcyl's  case,  PhilaiU-lphia  Medical  Times,  March  27,  1880.] 
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The*  extravnsated  blood  becomes  gradually  absorbed,  but  asiially  leaves  behind  it  some 
indicntions  of  its  |ireviou8  existence. 

Trratmknt Rest  of  tin*  pvop  and  protection  from  bri<;ht  lifrht. 

Displacement  of  the  retina  is  n«iSoriated  with  effusion  of  serous  fluid  b<^tween  it 
and  the  choroid  ;  it  may  hi*  caused  hy  blows  on  the  eyi*l>all  or  the  hend  in  its  vicinity  ;  it 
may  occur  without  upjiarent  cause,  and  is  often  met  with  in  myopic  eyes.  Displac^-ment 
of  the  retina  occurs  by  preft^rence  at  its  lower  part,  hut  may  vary  in  extent  from  detach- 
ment of  a  email  fi»ld  to  total  8»*paration  of  the  whole  retina  from  the  choroid,  tlie  only 
(>oinls  of  attachment  left  ht- in;j:  at  tin*  o|iiic  disk  and  ciliary  proce^jses. 

The  ophthalmoscope  shows  a  ^ray,  opaque,  movable  cloud,  over  the  suH'ace  of  which 
the  retinal  bloodvessels  can  he  traced. 

Treatmkxt, — Little  can  be  done  to  remedy  displacement  of  the  retina,  but  an  atumpt 
should  he  made  to  procure  ah>orptioii  of  the  fluid  by  the  ftflmiaistraiion  of  such  drujjs  as 
iodide  of  potassium  atid  mercnrv,  and  by  the  applic4ition  of  bli.«ter>  to  the  lemple.  If  the 
displacement  occur  in  connection  with  myopia  the  anomaly  of  ntnictiou  slumhl  be  care- 
fully neutralized  by  suitable  frlassc*;,  and  in  all  cases  rest  should  be  insured  to  the  eyes,  so 
ms  lo  prf(v»'nl  as  much  .as  posjsibh'  fiirth^-r  detachment. 

Inflammation  of  the  optic  disk  (optic  neuritis,  neuro-retinitis)  occurs 

ji$  the  rf>ult  of  irritation  of  tin*  trunk  of  tin*  nerve  in  pomt*  part  of  its  rourse  external  lo 
the  eyeball,  the  inllamnrntory  change  extendin<2:  downwarils  aiou*;  the  nerve  and  HuaDy 
aftectinfi  its  inlra-ocular  jiortion,  hence  it  is  f^omt'timet*  de«*crilj*td  as  *'  descending  neuritis." 
The  ophtludrooscope  shows  a  r»Hldi*h-pTay  turbidity  uf  the  di?k  and  the  surrounding  zone 
vf  retina,  accompanied  by  swelling  of  tlje  jiarts.  The  retinal  veins  are  engorged,  but  tl»eir 
visible  number  is  not  increai»ed  ;  the  arteries  are  thinner  than  usnaL  and  all  ihe  ves.'Jiels 
are  more  or  less  i>hrouded  and  concealed  from  view  in  the  o|iaque  porti(»ri  of  retina  and 
upon  the  nerve  surface.  Numerous  small  hemorrhages  may  occur  upon  the  disk  and 
around  it. 

Visitm  is  alwavs  eonsiderahly  afVerted  in  optj'c  neuritig. 

lachaemia  of  the  disk  (choked  disk). — Chokin^r  of  the  optic  disk  is  met  with 
ill  a  hu-;!e  majority  of  cases  of  cerebral  tumor  or  oilier  aflections  within  the  cranium  which 
cunsf;  obMniction  to  the  return  of  vetious  blood  from  the  eyeball.  It  is  frerjuently  con- 
foundrd  with  optic  neuritis,  from  which,  however,  it  ditfers  in  some  essential  particulars. 
In  choked  disk  the  intni-ocuhtr  portion  of  the  nerve  alone  is  aflecled.  Tlie  ophtlialmo- 
9eo{*e  shows  great  swellinj?  and  an  intensif  red  color  of  the  disk,  its  oulline  beinji  entir»*ly 
Iwt  ;  there  is,  however,  but  slijjht  swellini;  or  opacity  of  the  surrountliuf;  rt^iua  ;  small 
hemorrhages  ai-e  frequently  seen  on  the  nerve  surJlice.  The  retinal  veins  are  enormously 
dialended,  ihoir  course  extremely  tortuous,  and  they  may  be  varicose ;  their  visible 
nuuibtrr  is  also  considerably  increased.  The  arteries  are  thinner  than  natural  or  of 
nornuil  calibre  ;  none  of  the  vessels  are  .shrouded  soul  concealed  frfim  view,  as  in  eieuritis. 
\\l  VB  exceedingly  doubtful  whether  a  definite  diajinosis  of  these  conditions  nan  be  made, 
though  some  observers  profess  to  do  so.]  In  by  far  tlie  greater  immher  of  euse«  of  ischae- 
niin  of  the  disk,  vision  is  uruitf'ected.  Iscluemia  may  go  on  to  neuritis. 
11  G**nerally  sj>enkinfr,  optic  neuritis  commencing"  as  such  may  Ije  looked  upon  as  indicative 
a  irritation  of  the  nervcjs  in  some  part  of  their  course, 

I^chx^mia  means  simply  obstruction  to  tlie  venous  circuhition,  and  may  result  from 
|>fe«sHre  directly  on  tlie  main  trunks,  or  from  any  form  of  disease  whatever  which  c^iuses 
orer^crorrdtnff  of  the  contents  of  the  cranium.  Both  neuritis  and  ischiti'mia  are  usually 
btlnicral. 

Tbkatmejct. — optic  neuritis  and  ischa?miaof  the  disk  are  of  only  secomlary  importance 
lo  the  distrA^e  which  irives  rise  to  them  ;  they  are  of  much  greater  interest  to  the  physician 
titan  lo  the  oculist,  as  iheir  existence  enables  hitn  to  diagnose  cerebral  lesion  with  gre^il 
oertainiy. 

Atrophy  of  the  optic  nerve  is  usually  the  result  of  preceding  neuritis,  when  it 
U  called  *•  consecutive  atrophy,"  but  occasionally  cases  are  met  with  where  the  atrophy 
flreine  lo  have  commenced  as  such,  and  to  have  slowly  progressed  without  inllammatory 
dimnge,  **  simple  atrophy.** 

With  the  ophthalmoscope  the  optic  disk  will  be  seen  to  he  white  or  bluisli  white  in 
ootor*  frequently  its  margin  appears  irregular,  and  it  may  be  cupped.  The  atrophic  cup 
rarie*  from  the  glaucomatous  in  not  having  steep  sides,  so  that  the  vessels  do  not  ap|>ear 
brotcen  in  their  course  as  in  the  hitter  affection  ;  it  doi's  not  lake  in  the  whole  nerve,  but 
only  ilfl  ccnirnl  ptut,  which  slopes  gradually  backwards;  the  vessels  appear  curved  on  the 
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surface  of  the  disk,  but  are  not  altered  in  calibre  as  in  glaucoma.  Atrophy  of  the  retina 
frequently  goes  along  with  atrophy  of  the  optic  disk. 

In  cases  of  atrophy  of  the  optic  nerves  vision  is  always  much  impaired ;  some  patients 
with  extremely  white  disks  can  count  fingers  or  even  distinguish  large  letters,  but  in  the 
majority  of  cases  vision  is  reduced  to  bare  perception  of  light. 

Treatmrnt. — The  treatment  of  atrophy  of  the  optic  nerves,  especially  if  associated 
with  a  similar  condition  of  the  retina,  is  most  unsatisfactory,  and,  indeed,  almost  hopeless. 
Should  a  certain  amount  of  vision  still  remain,  and  no  change  have  taken  place  for  many 
months,  we  may  safely  assure  our  patient  that  he  will  retain  what  sight  he  has.  The 
drugs  which  have  been  principally  used  are  iron,  either  alone  or  in  combination  with  nux 
vomica,  strychnia  taken  by  the  mouth  or  injected  hypodermically,  phosphorus,  quinine,  or 
other  tonics,  and  opium  in  gradually  increasing  doses.    Galvanism  has  also  been  employed. 

[Tobacco  amaurosis. — This  term  has  been  applied  to  a  form  of  optic  atrophy, 
supposed  to  be  due  to  the  inordinate  use  of  tobacco ;  and  although  the  etiology  is  denied 
by  some,  I  believe  that  tobacco  has  much  influence  in-  the  production  of  these  cases. 
Total  abstinence  from  the  use  of  the  narcotic  is  frequently  followed  by  manifest  improve- 
ment.  Strychnia  in  increasing  doses  is  a  remedy  frequently  employed  in  the  treatment 
of  the  condition.* — J.  B.  R.] 
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POSITION  OF  THE  PATIEKT  AND  OPERATOR,  &o. 

All  the  minor  operations,  such  as  slitting  the  canaliculi,  passing  probes  down  the  nasal 
duct,  opening  tarsal  cysts,  &c.,  can  best  be  performed  when  the  patient  is  seated  in  a  chair, 
and  the  operator  stands  behind  him ;  the  patient's  head,  over  which  a  towel  has  first  been 
thrown,  resting  against  the  operator's  chest.     {See  Fig.  109.) 

The  more  important  operations,  as  extraction  of  cataract,  iridectomy,  squint,  &c.,  should 


Fio.  109. 


Fio.  110. 


PoBition  for  minor  operations.    (Sitting.) 


Position  for  major  operations.    (Lying.) 


be  performed  whilst  the  patient  is  lying  on  a  hard  couch,  his  head  resting  on  a  bolster 
covered  by  a  towel,  which  should  be  thrown  forward  over  the  forehead ;  the  operator 
should  sit  or  stand  behind  {see  Fig.  110).  In  whichever  position  an  operation  is  to  be 
performed,  the  chair  or  table  should  be  placed  in  front  of  a  large  window  so  as  to  insure  a 
good  light,  and  care  be  tiiken  to  prevent  assistants  and  others  from  interposing  their  heads 
or  bodies  between  the  patient's  face  and  the  source  of  light.  It  will  be  found  whilst  ope- 
rating that,  with  the  exception  of  occasional  pronation  and  supination,  there  is  little 
occasion  to  use  the  arms,  which  should  be  kept  with  the  elbows  near  the  sides,  the  wrists 
resting  on  the  patient's  head  or  face,  in  a  position  which  allows  of  free  movements  of  the 
hands  and  finjjers. 


[>  See  article  by  Mr.  Nettleahip  in  "  St.  Thomas's  Hospital  Reports,"  1879.] 
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Every  ophtlialmie  surgeon  «houlil  learn  to  use  his  jSngers,  cultivate  his  sense  of  lout-h, 
luitl,  if  ]»ossible«  become  nntbidexlrouR. 

It  will  be  found  that  incisions  am  he  best  made  bv  holding  the  knife  lightly  between 
the  thumb  and  first  two  fing<?rs  of  whichever  hand  is  most  conveniently  situaled. 

In  all  operations  incisions  cnmnienein»j  at  or  situated  entirt-ly  on  the  outer  uj^pt'C-t  of  (he 
glol>e  should  be  made  with  the  hand,  corresponding  to  that  side,  the  opposite  hand  being 
einploy«'d  upon  the  inner  side.  That  is  to  say,  if  tlie  right  eye  is  operated  on,  th«  right 
hand  should  be  used  to  make  an  incision  at  its  outer  side,  the  left  at  its  inner,  and  viee 
vfrsA, 

Incisions  above  or  below  may  be  made  with  either  hand;  scissors  should  also  be  used 
with  whichever  hand  is  most  fnvonibly  situated. 

In  one  operation,  that  for  internal  strabismus,  the  positions  of  patient  and  operator  arc 
somewhat  ditTerent  from  rhoi«e  already  described*  th»^  operator  standing  in  front,  sit  the  side 
-rf  the  couch,  on  the  patient's  right,  insteml  of  beJiind  his  head. 

The  scissors  may  be  used  with  the  ri^riit  hand  for  both  eyes,  hot  in  op*'rating  on  tin*  It^ft 
the  linnds  will  have  to  be  crossed.  [In  any  of  these  operations  the  surgeon  had  better  tuku 
the  j>osition  convenient  to  himself.] 

before  performing  any  op+Tation  the  operator  shouhl  look  carefully  to  the  condition  of 
the  inAiniments  he  is  alnjut  to  use.  Knivf^s  should  be  pashStnl  through  a  piece  of  thin 
lejUher  tightly  stretched  on  a  small  metal  cylinder,  and  care  taken  to  ascerlain  that  they 
have  good  points  and  that  there  are  no  notches  in  the  blades. 

Scissors  should  be  carefully  examined  and  tried;  it  should  be  seen  that  forceps  close 
perffcll}'  and  are  free  from  rust  or  dirt  ;  silk  for  suiures  siiould  be  black,  as  fine  and  strong ns 
possible,  well  waxed,  and  free  from  fliiws  or  kinks.  Inattenlii>n  to  these  details  may  very 
po<M«ibly  mar  the  success  of  an  operation.  [Scissors  are  apt  to  bt>  dull  at  thf  point.  This 
CAn  be  determined  with  accuracy  by  snipping  cotton  wool  vvitli  the  ti]i  of  the  instrument, 
which  should  make  a  clean  cut  without  dragging  awny  any  of  the  fibres.] 

Administration  of  anaesthetics The  operator  will  find  that  he  has  mucli  more 

command  over  the  eye  when  the  i»atieut  is  uudi-r  the  influence  of  an  ana-sllietic  than  when 
consciousness  remains,  and  in  by  far  the  greater  number  of  cases  he  will  do  well  to  ad- 
minister one. 

Occasionally  patients  are  met  with  who  will  l>ear  operations  most  cpiietly  ;  such  should 
be  ofjerated  on  without  antesthesia  ;  but  if  iluring  the  operation  the  patient  become  unsteady, 
or  begin  to  strain,  it  is  best  not  to  risk  failure,  but  to  disconline  the  operation  un<l  iidmin- 
later  an  ana-sthetic.  If  the  globe  has  been  tipcned,  it  must  be  carefully  guarded  by  a  ]>ad 
and  bandage  during  the  administration.  If  no  ana*slhetic  be  employed  the  operation 
Abuuld  btj  jM'rformed  as  sim()ly  and  quickly  as  possible;  no  speculum  should  be  used,  nor 
should  the  eye  be  fixed  with  forceps,  but  the  operator  should  keep  the  lids  open,  and  steady 
the  globe  with  the  fingers. 

Ai'TKH-rrtLATMENT Operations  on  the  tear  passiiges,  removal  of  tarsal  cysts  and 

fttrnbismus,  require  little  or  no  after-treatment;  the  parts  need  only  to  be  washed  twice  or 
three  times  a  <h»y  with  tepid  water. 

After  more  severe  o|ieralions  on  the  eyelids,  and  in  all  cases  where  an  incision  has  been 

rie  into  the  globe,  the  eye  should  be  carefully  covered  with  two  small  folds  of  lint, 
welted  with  cold  water,  and  secured  by  a  single  turn  of  bandage  [or  the  upper  lid  stiff- 
ened by  semicircular  pieces  of  [)lasler]  ;  the  lint  being  kept  wet  aiwl  the  eye  bound  up 
until  the  incision  has  healed  and  all  irritation  subsided.  Wounds  of  the  globe  made 
in  oj>erations,  as  a  rule,  heal  rapidly,  union  having  frequently  taken  place  at  the  end  of 
twelve  hours. 

The  great  danger  after  operations  on  the  globe  is  the  occurrence  of  inflammation. 

Inflummution,  once  set  up,  may  subside  shortly,  leaving  no  trace  behind  it  ;  it  may 
continue  until  more  or  less  irreparable  damage  has  been  done,  or  may  run  on  lo  suppura- 
tion of  jmrtions  or  the  whole  of  the  globe ;  the  cornea  is  more  liable  to  this  change  than 
any  other  structure. 

The  symptoms  of  infiammation  usually  appear  within  the  two  days  immediately  siic- 
<3eeding  an  ofieration,  and  little  (ear  need  be  entertained  for  the  safety  of  the  eyeball  if  all 
haA  iji.nr  well  for  a  week. 

<  dly,  after  cataract  extraction,  eyes  have  been  lost  through  inflammation,  or 

•nj ,  commencing  at  a  later  period,  but  these  ca^es  are  rare,  and  probably  it  will 

be  ibund  ttiat  some  damage  has  been  done  to  the  eye  shortly  before  the  symptoms 
appeared. 

The  treatment  of  inflammatory  changes  consists  in  the  local  abstraction  of  blood  from 
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the  temple  by  leeches,  or  the  application  of  the  artificial  leech  ;  the  use  of  fomentations 
of  water,  poppy-heads,  or  belladonna  constantly  applied  ;  the  administration  of  opium  in 
full  doses,  either  alone  or  combined  with  mercury.  The  treatment  must,  of  course,  be 
varied  according  to  the  condition  of  the  patient ;  should  he  be  weakly  and  antcmic,  we 
should  be  careful  about  bloodlettinor,  and  instead  quinine  and  iron,  with  good  living  and 
a  fair  amount  of  stimulants,  should  be  prescribed. 

The  local  abstraction  of  blood,  however,  acts  most  beneficially  in  relieving  pain,  and 
should  therefore  be  employed  in  cases  where  pain  is  a  prominent  symptom,  even  though 
the  patient  does  not  appear  to  have  mucli  blood  to  lose.  Strong  healthy  patients  should 
be  leeched  freely,  and  kept  on  light  diet. 

During  the  treatment  the  eye  must  be  kept  carefully  closed  and  bandaged,  except  during 
the  time  that  fomentations  are  being  applied.  Moderate  pressure  by  carefully  applied 
pads  of  lint  and  cotton  wool,  secured  by  a  few  turns  of  flannel  bandage,  is  said  to  exert 
considerable  influence  in  cases  where  the  cornea  is  threatened  by  suppuration ;  it  should 
have  a  fair  trial,  if  pressure  can  be  borne. 

If  the  inflammation  go  on  to  suppuration  of  the  whole  globe  the  case  must  be  treated 
in  the  same  manner  as  abscess  in  any  other  part.     {See  Ophthalmitis.) 

Insertion  of  a  seton  in  the  temple In  order  to  place  a  seton  in  the  temple, 

the  position  of  patient  and  operator  should  be  an  in  Fig.  109,  p.  2G6.  The  operator  should 
pinch  up  the  skin  with  the  finger  and  thumb  of  one  hand,  just  in  front  of  the  patient's 
ear,  and  piuss  a  seton  needle  armed  with  a  double  thread  of  stout  silk  through  the  fold  thus 
produced  ;  the  silk  should  be  drawn  through  and  tied  in  a  short  loop.  The  seton  should 
pass  for  about  1^  in.  beneath  the  skin,  and  should  be  placed  amongst  the  hair,  so  as  to 
avoid  as  much  as  possible  disfigurement  from  the  subsequent  cicatrix ;  the  silk  should  be 
drawn  biickwards  and  forwards  through  the  wound  every  morning ;  it  may  be  left  in  as 
long  as  appears  necessary. 

Care  must  be  taken  in  passing  the  needle  not  to  wound  the  temporal  artery;  should 
this  accident  happen  the  seton  must  be  removed  and  firm  pressure  applied  with  a  pad  and 
bandage. 

Application  of  the  artificial  leech This  instrument  consists  of  a  small  sharp 

steel  cylinder  (worked  by  a  spring  arrangement),  with  which  a  circular  incision  can  be 
made  through  tlie  skin  of  the  temple,  and  a  hollow  glass  cylinder,  which  can  be  placed 
over  the  wound,  and  the  air  in  its  interior  exhausted  by  means  of  a  piston  worked  by  a 
screw  ;  as  the  air  is  removed  the  blood  flows  up  to  fill  the  vacuum.  Care  must  be  taken 
not  to  work  the  screw  too  quickly,  but  only  to  move  the  piston  at  the  same  rate  as  the 
blood  flows  ;  neither  must  the  edge  of  the  cylinder  be  allowed  to  compress  the  skin  against 
the  parts  beneatli,  otherwise  the  flow  of  blood  will  be  impeded.  [An  ordinary  scarifier 
and  cupping  glass  are  more  effectual.] 

THE  EYELIDS. 

Tumors. — Various  small  growths  are  met  with  about  the  eyelids.  MoUusoum 
occurs  as  a  small  yellowish-white  projection,  having  a  depressed  and  often  blackened  centre, 
situated  on  some  part  of  the  skin  of  the  lids;  there  may  be  only  one  or  many  of  these 
little  growths.  They  can  be  easily  removed  by  thrusting  a  knife  through  them,  and  then 
squeezing  out  the  contents  with  the  thumb  nails. 

Dermoid  cysts  are  not  unfrequently  met  with  situated  deeply  beneath  the  skin  and 
muscle,  often  near  tlie  outer  angle  of  the  orbit.  They  are  congenital,  filled  with  sebaceous 
matter,  and  often  contain  hair.  They  must  be  carefully  dissected  out,  much  more  trouble 
being  experienced  in  so  doing  than  would  be  at  first  suspected,  and  they  will  in  all  proba- 
bility be  o|)ened  during  removal.  These  little  tumors  will  be  found  attached  deeply  to  the 
periosteum,  and  may  have  caused  a  depression  in  the  bone. 

Warts  are  not  unfrequently  met  with  about  the  eyelids ;  they  should  be  cut  ofT  with 
scissors. 

Tarsal  cyst  is  met  with  as  a  dusky  red  or  colorless  projection  from  the  outer  surface 
of  the  lid ;  its  position  is  marked  on  the  conjunctival  surface  by  a  bluish  spot,  from  which 
a  granuhition  is  occasionally  seen  growing.  The  cyst  is  formed  by  obstructions  of  a  Mei- 
bomian gland  and  retention  of  its  secretion  ;  it  is  sometimes  in  a  suppurating  condition. 

The  lid  should  be  everted,  the  cyst  freely  opened  from  the  conjunctival  surface  with  a 
small  knife,  and  its  contents  squeezed  or  scooped  out ;  it  must  be  thoroughly  emptied,  or 
it  will,  in  all  probability,  re-form. 

The  cavity  left  on  removal  of  the  contents  of  the  cyst  will  always  fill  with  blood,  and 
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iliortir  after  the  opemtion  the  tumor  will  be  as  large  or  larger  than  b^efore ;  (be  patient 
inusi  1m*  warned  of  ibis. 

The?  swelling  will  most  probably  disappear  in  tiie  course  of  from  four  to  six  necks  ;  if 
it  remain  longer  the  operation  should  be  rt.*peated. 

A  tan$»l  cvst  sometimes  degenerates  into  a  bard  fibrous  little  mH»&,  feeling  nomevvliat 
like  a  large  shot  beneath  the  skin,  which  is  known  as  u  chalazion  ;  thi;:  should  \n*  dis> 
ed  nut  through  an  incision  in  the  skin  of  the  lid,  which  should  afterwanls  be  dosed 

Fa  line  suture. 

XaBthelasma  is  oHen  met  with  as  a  small  yellow  patch  on  some  part  of  the  skin  ot 
ibe  eyi'luU  :  iis  uiosl  fre^pient  site  is  the  Burl'aee  of  tlie  upper  lid  near  the  inner  canthus. 
The  lnih--  piilcli  may  Ik-  excised  it'  it  i.*  a  source  of  anxiety  to  the  jialient. 

Simple  serous  cysts  occur  about  the  margins  of  the  lids;  they  are  about  the  size 
of  small  peas,  and  nearly  transparent.  A  portion  of  the  cyst  wall  should  be  cut  out  with 
8cis*or^. 

Triclliasis  signifies  a  faulty  direction  of  t!ie  eyelashes,  which  turn  inwards  and  irri- 
tate the  cornea  ;  it  is  usually  caused  by  contraction  of  the  conjunctiva  (following  granular 
ophthalmia  or  its  unskilful  treatment),  prwUicing  displacement  of  the  bair/Vi///r/#«. 

Only  a  few  lashes  may  be  misdirected,  or  the  whole  row  may  be  inverted.  If  only  a 
few  of  the  lashes  turn  inwards,  it  is  sutficienl  to  pull  ibem  out  with  forceps  whenever  they 
>»ecoroe  Iroublesfjme.  If  a  cont«iderable  number  or  the  whole  row  ni-e  inverted,  llieir  roots 
should  be  H-'moved  by  operation,  The  oixTation  should  be  jK'rformed  as  frdlows:  The 
patient  being  placed  in  llie  usual  positiun  (&ee  Fig-  110,  p.  2<)<)),  the  lid  should  be  serured 
by  a  conipressoriuni  forceps  (Fig:?.  Ill,  1 1'J j,  by  which  means  it  is  steadied  aad  bemor- 


Fju.  111. 


Flo.  112. 
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CompreMorlum  fore«i>a  appli.-.i 


rhage  prevented :  care  must  be  taken  not  to  screw  the  instrument  up  too  tightly,  or 
slooglitng  of  the  lid  may  follow.  The  lid  being  well  secured,  the  operator  shoidd  mjike 
a.n  incision  through  the  skin,  about  three  lines  from  the  free  margin  of  the  lid  and  parallel 
with  it,  of  such  a  length  as  to  correspond  to  the  lashes  which  are  misplaced  ;  the  incision 
should  be  cttrried  down  to  the  outer  surface  of  the  tarsal  cnrtilage  ;  a  s^-coml  incision 
should  then  l>e  mad»>  of  the  same  length  as  the  first,  in  the  margin  of  the  lid,  and  so  con- 
ducted OS  In  split  thn  lid  and  separate  the  skin  and  hair-bulbs  from  the  subjacent  slruc- 
lurr*  ;  the  ends  of  the  two  incisions  should  then  be  joined  l>y  two  short  cuts,  and  the 
tioTi  of  «kin  included  with  the  hair-bulbs  dissected  off'  the  larval  cartilage.  The  raw 
rt  'd  then  be  wi[:H?d  with  a  s|)onge,  and  any  black  dots  denoting  the  presence  of 

It  :irefully  removed.     The  compressorium  forceps  should  then  be  unscrewed, 

when  Hbar]»ieh  hemorrhage  will  lake  place.     The  eye  must  be  covered  by  two  pieces  of 
wpt  bni  «i«^'Oured  by  a  turn  of  banthige. 

Entropion  signilies  a  rolling  inwards  of  the  whole  lid,  ll>e  whole  row  of  lashes  being 
ci.n  '  •  '  'tjrned  towards  the  eyeball;  it  is  most  frequently  met  with  in  the  lower  lid, 
mi  ^lly  In  ohl  people  with  u  superabundance  of  loose  skin  about  the  face.     It  is 
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often  the  cause  of  roucli  trouble  and  annoyance,  as  well  as  of  danger  to  the  eye,  after 
calumet  extraction. 

Tilt;  inversion  may  bf  caused  eitlier  by  spasmodic  contraction  of  the  orbicularis  muscle  | 
ur  by  distortion  and  thickening  of  the  tarsal  cartilage  after  granular  o[>h(lialmia. 

Entropion  caused  by  contraction  of  tlie  orbicuhiris  is  easily  remedied  as  follows: — The] 
patient^  lying  on  a  couch  (see  Fig.  110,  p.  2G(j),  the  operator  should  seize  with  forceps  therl 
skin  of  the  lid  at  a  jwint  nc4ir  one  or  other  canthus,  about  two  lines  from  its  niurgin,  and] 
then  with  scissors  remove  a  portion  in  breadth  corresjioiHling  to  about  half  the  surface 
the  lid.  and  extending  along  its  whole  length;  he  should  then  seize  and  remove  the  orbi- 
cularif*  muscle  to  a  correspoiuling  extent  ;  no  suture   need    be  used ;  the  eye  should  be 
bound  up  with  wet  Jint  jnnl  a  bandage.     Tlic  subsequent  healing  of  the  wound  and  con- 
traetion  of  the  cicatrix  will  remedy  tlie  inversion. 

Entropion  depending  on  distortion  and  thickening  of  the  tarsal  cartilage  is  usually  met ' 
with  in  the  upper  lid.     It  can  be  remedied  by  removal  of  a  wedge-shaped  piece  of  carti*-! 
lage,  including  the  more  thickened   portion,  by  the  following  oijeration  : — The  patient, 
being  in  the  ysual  position  (see  Fig.  110,  p.  2l»G),  and  the  lid  lixed  by  a  compressorium 
forceps,  an  incifiion  should  he  carried  ihiough  its  whole  thicknes!«,  parallel  with  and  alwut 
two  lines  distant  from  its  margin,  along  the  whole  extent  of  the  thickened  portion,  with  a" 
sharp  knife.     A  gomewliat  lunati-d  inci.>iiori  should  then  be  made  from  one  end  of  the  first 
arouiul  the  base  of  the  thickened  portion  of  tarsus  joining  the  firpt,  incision  at  its  other 
extremity  ;  the  second  incision  should  not  be  carried  vertically  through  the  cartilage,  but] 
obli<|uely,  so  as  to  meet   the  first  at   the   conjunctival   surface;  the  portion  of  cartilage 
included  between  these  incisions  should  then  be  retnoved,  the  wound  closed  by  sutures, 
and  the  eye  bound  up  with  lint  and  a  bandage.     The  skin  and  muscle  covering  the  «^r- 
tilage  may  be  removed  or  not,  according  to  the  fancy  of  the  sui*geon.     If  their  removal  is 
not  desired,  they  should  be  dissected  back  before  making  the  second  incision.     After  th« 
operation  the  margin  of  the  lid  should  apjiear  rightly  directed. 

fjCtropion  signifies  an  everted  condition  of  the  lid  ;  the  extent  of  the  eversion  varies 
in  ditlercrit  caiscs,  Irom  slight  falling  away  of  the  margin  of  the  lid  from  the  globe  to  ever- 
sion of  the  whole  extent  of  the  lid  and  adjoiniTig  fornix  of  the  conjunctiva. 

The  slighter  forms  are  caused  by  distension  of  the  lid  from  inHainmatory  swelling,  and 
arc  easily  remedied  by  slightly  narrowing  the  palpebral  jiperture,  by  paring  the  edge«  of 
the  lids  near  the  outer  canthus,  and  bringing  the  raw  surfaces  together  by  a  suture,  when 
lirm  union  will  take  place  between  the  two. 

The  more  extreme  forms  arc  caused  by  the  contraction  of  cicatrices  of  burns,  wounds, 
or  inllainmatory  changes,  about  the  orbit. 

No  detinite  rules  can  be  laid  down  with  regard  to  the  treatment  of  these  case5.  The 
surgeon  must  be  guiiled  by  the  conditions  as  they  present  themselves,  and  do  the  best 
he  can.  [Of  the  plastic  operations  performed,  tlie  mt».''t  commonly  adopted  is  that  in  w^hich 
a  tri.'ingular  flap  is  made  with  its  base  towartis  the  everted  lid.  The  lid  is  then  pushed 
into  position,  and  the  surface,  left  by  the  sliding  of  this  dap  towards  the  eje^  closexl  by 
sutures  .J 

In  any  case,  if  the  tarsal  cartilage  be  left  entire,  it  should  be  carefully  dissected  away 
from  its  attachments  and  rc[tlaced  as  neurly  as  possible  in  its  normal  position,  in  which  it 
must  be  kejtt  by  jiariug  its  margin  and  that  of  the  opposite  lid,  and  securing  extensive  and 
firm  union  between  them  by  careful  coa[»tation  of  tlieir  raw  surfaces.  The  lids  mnst  nol 
be  opened  until  all  further  contraction  of  the  original  cicatrix  is  at  an  end,  and  it  is  belter 
to  leave  the  eye  closed  for  considerably  tr>o  long  a  period  than  to  0|>en  it  a  day  too  soon. 
Ectropion  is  also  frequently  seen  in  the  more  severe  forms  of  ophthalmia  or  in  cases  of 
severe  intolerance  of  light,  and  is  especially  liable  to  occur  when  an  attempt  is  made  to 
open  a  lirraly  closed  eye.  In  these  cases  the  eversion  requires  no  special  treatment,  bat 
disappears  as  the  affection  causing  it  ts  recovered  fn^m. 

Format  ion  of  a  ne^v  eyelid In  some  cases  of  bum,  or  from  ulceration  of  a 

lupoi<l  character,  more  or  less  complete  destruction  of  the  eyelids  may  take  place.  To 
remedy  this  defect,  a  Jlap  of  skin  frt>m  a  neighboring  [)art  mny  be  brought,  placed  in  the 
gap.  and  there  secured  by  means  of  sutures,  care  being  always  taken  that  the  piece  of  skin 
is  considerably  larger  than  the  surface  it  is  intended  to  cover.  Before  removing  any  skin, 
search  must  be  made  in  any  portion  of  the  eyelid  tlmt  may  he  left  tor  the  tarsal  cxirtilage, 
and  if  this  be  found  it  must  be  carefully  dissected  out  and  preserved,  its  natural  form 
being  as  much  as  possible  restor<id;  it  should  be  fixed  in  its  proper  position  by  uniting  its 
margin  to  that  of  the  opposite  lid.  Even  if  no  Hap  of  skin  be  applied  over  it,  it  will  in 
time  become  covered  with  cuticle,  and  form  a  very  eftectual  covering  to  the  eyebalL 


A 


OPERATIONS    ON    THE    EYELIDS. 


Symblephaxon  signilieH  adhesion  of  the  conjunritiva  of  the  oyelid  to  that  of  the 
glohe.  It  is  usuuily  cuusi^d  Uy  burns  with  lime  or  hot  niPtal,  nnd  may  oc^ur  to  nny  extent, 
varying  from  a  thin  hand  of  iinioti  to  fusion  of  ti»e  greater  part  or  whole  of  both  lidt>  with 
the  glol>e. 

This  condition  requires  to  be  remedied  by  operation.  Where  only  ii  thin  band  of  adhe- 
sion exists  it  fihould  be  first  carefully  secure<l  by  a  suture  [>a»^sed  through  the  extremity 
nearest  tlie  eyeball,  and  tlien  be  divided,  and  drawn  into  tlie  fornix  by  past^ing  the  suture 
through  the  lid  and  securing  it  to  a  pmall  roll  of  strapping,  placed  upon  the  cutaneous  sur- 
fnce.  By  this  means  the  raw  surface  U;ft  by  remov-al  of  the  band  from  tlie  globe  is  brought 
into  contact  with  healthy  conjunctiva  and  granulates  over,  healing  without  Ibrming  adhe- 
sions. 

If  more  than  one  band  exist,  each  ghou!d  be  dealt  with  separately. 

Ca^es  o(^  more  extensive  adhesion  give  rise  to  the  utmost  difhciilfy  in  treatment,  and 
until  lately  the  ojwrations  performed  for  their  relief  were  attended  with  only  inditlerent 
gttcce«:«.  One  plan  of  treatment  recommended  was  to  diss*^ct  away  the  adhesion  and  inter- 
pose a  shell  of  glnt*s  between  the  raw  surfaces,  but  as  lieuling  invariably  commenct-d  at  a 
point  remote  from  the  free  margin  of  the  lid»  the  shell  was  gradually  pushed  out  and  the 
adhesion  re-established. 

The  in««ertion  of  pieces  of  wire  deeply  beneath  the  adhesion,  which  were  left  in  until 
the  walls  of  the  canal  made  by  them  had  healed,  the  remainder  of  the  adhesion  being 
then  divided  with  ecissors,  was  followed  by  no  more  satisfactory  resirlls. 

I-ately,  an  operation  has  been  introduced  by  Mr.  P.  Tt-ale,  of  Leeds,  which  has  been 
attended  with  the  best  success.  The  o])eralion  has  for  its  object  the  sepjiralion  of  the  raw 
tttrfaces  by  a  piece  of  conjunctiva,  taken  from  some  other  part  of  the  eyeball.  Tlie  follow- 
ing is  an  extract  from  the  account  of  the  o])eration  given  by  Mr,  Teale  in  the  ♦  Transactions 
of  the  Fourth  Ophthalmic  Congress,*  1872.  "The  patient  being  under  the  influence  of 
an  anaesthetic,  the  eyelid  is  freed  from  its  attachment  to  the  lid  ;  next,  a  baml  of  some- 
what circular  form  is  marked  out,  with  a  sharp  knife,  upon  the  sound  conjunctiva  ;  the 
band  commences  nt  one  enil  of  the  gap  left  by  liberatif^i  of  the  lid  and  passes  round  the 
eoand  side  of  the  cornea,  terminating  at  the  opposite  extremity  of  the  gsip. 

•*Four  5titche8  are  then  inserted,  two  on  each  edge  of  the  flap  thus  formed.  The  flap 
is  Bfrxt  separated  on  its  urider  surface^  whilst  its  extremities  are  left  continuous  willi  the 
conjtinctiva ;  it  is  then  rlrawn  across  the  surface  of  the  cornea,  and  fixed,  raw  surface 
downwards,  into  the  gap  formed  l»y  the  libenition  of  the  eyeball  from  the  lid  ;  it  is  secured 
in  its  new  position  by  the  sutures  already  alluded  to,  aided  by  as  many  others  as  may 
appear  necessary." 

Mr.  Teale  states  that  the  "operation  is  most  tedious,'*  and  that  he  rarely  completes  it 
within  the  hour. 

AllchylOblepliaFOn  signifles  an  adhesion  of  the  lids  to  each  other.  The  adhesions 
moftt  be  divided  vvitli  scissors,  and,  if  possible,  some  skin  or  conjunctiva  interposed  between 
tbe  raw  suHaces ;  but  if  this  cannot  be  done,  reunion  may  be  prevented  by  passing  a 
|irobo  between  the  lids  daily. 

Narro"wlng  of  the  palpebral  aperture  (BlepharophymoBfs)  is  usually  a 
retsali  «if  gr.mular  o[»hlhalniia,  and  is  aL'eoni[ninied  by  eutrupioii,  di8[)liieed  tear  puncta, 
and  eoosequcnt  watering  of  the  eye.  It  requires  to  be  remedied  by  operation,  which  can 
be  tijus  performed  :  the  lids  being  kept  widely  oi>eii  and  on  the  stTLlch  by  a  wire  speculum 
(Fig.   113),  an   incision  should  be  made  with  strong 

ccisMsr*  through  the  outer  canthtis.     A  flap  of  conjune-  Fio.  113. 

tavm^a<'9om«'wbat  conical  shape,  should  then  be  marked 
oat  oti  the  surface  of  the  eyeball,  the  flap  freelj*  dis- 
«ect(^l  from  the  subjacent  structures,  but  left  attached 
at  il»  hju»e,  which  is  to%vards  the  cornea,  and  then  fixed 
by  fu tores  in  the  incision  made  by  the  scissors,  in  such 
a  maonrr  as  to  keep  the  raw  edges  separated  by  a 
mocotw  surface. 

It  is  fkometimes  necessary  to  narrow  or  close  entirely  wiw  fipepiiJuin. 

the  poUpebral  a|)erture.     This  o|>cration,  known  tis  tar- 

Jordr^Ay.  can  be  performed  as  follows:  The  lid  being  hehl  w^ith  forceps,  a  portion  of  the 
inmtr  €<iyt  of  it8  mjirgin  slu»uld  be  removed  with  a  small  iridectt»my  knife,  care  being 
lalieo  Wrt  lo  cut  awaiy  any  of  the  outer  eilge  containing  the  laches,  nor  to  wound  the  tear 
pimcCa  or  canalicidi.  The  opposite  lid  should  then  be  treated  in  the  same  manner,  and 
the  mw  «(lge»  brought  together  by  sutures  j  firm  union  will  soon  take  place;  between  them. 
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Ptosis  signifies  a  drooping  of  the  upper  eyelid  to  a  greater  or  less  extent,  with  ina- 
bility to  raise  it.  Ptosis  occurs  with  divergent  strabismus  and  more  or  less  impairment 
of  tiie  mobility  of  the  eyeball,  in  cases  of  paralysis  of  the  third  nerve,  and  is  generally, 
but  not  invariably,  accompanied  by  dilatation  and  fixity  of  the  pupil. 

It  is  also  met  with  as  a  congenital  defect,  and  occurs  sometimes  after  severe  inflamma- 
tion of  the  lid,  or  protracted  intolerance  of  light,  and  constant  spasmodic  action  of  the 
orbicularis  muscle.  AVomen  past  the  middle  period  of  life,  with  a  superabundance  of 
loose  skin  about  the  face,  are  also  subject  to  a  form  of  partial  ptosis. 

Treatment. — In  ptosis  from  paralysis  of  the  third  nerve  treatment  must  be  directed 
against  the  cause  of  the  paralysis,  no  operation  l)eing  advisable  ;  other  forms  can  be  reme- 
died by  removal  of  some  skin  and  orbicularis  muscle  from  the  surface  of  the  lid. 

The  operation  may  be  performed  as  follows  :  The  skin  just  above  the  margin  of  the  lid 
should  be  pinched  up  with  forceps,  the  amount  included  between  their  blades  being  such 
as  to  raise  the  margin  of  the  lid  well  above  the  upper  border  of  the  pupil.  Then  with 
scissors  a  strip  of  skin  of  the  required  width  should  be  removed,  along  the  whole  extent 
of  the  lid,  parallel  to  its  margin ;  the  orbicularis  muscle  should  then  be  clearly  dissected 
off  the  tarsal  cartilage  to  about  the  same  extent,  the  wound  closed  by  one  or  two  fine 
sutures,  and  the  eye  bound  up  with  wet  lint  and  a  bandage. 

The  wound  will  heal  in  the  course  of  a  few  days,  and  the  shortening  caused  by  the 
removal  of  the  skin  and  muscle,  and  subsequent  cicatrization  (possibly  aided  by  the  en- 
tanglement of  some  fibres  of  the  occipito-frontalis  in  the  scar)  should  keep  the  lid  in  the 
desired  position. 

In  cases  of  congenital  ptosis  we  often  find  movement  of  the  eyes  upwards  greatly 
impaired ;  it  seems  probable  that  the  superior  rectus  is  badly  developed  or  altogether 
absent. 

THE  LACHBTHAL  APPARATUS. 

The  laohrymal  gland  is  occasionally  the  seat  of  malignant  or  other  growths,  and 
may  rec^uire  extirpation. 

A  oyst  is  sometimes  met  with  caused  by  obstruction  of  one  of  the  ducts  of  the  gland 
and  accumulation  of  secretion.     The  disease  is  known  as  dacryops. 

Its  treatment  consists  in  establishing  an  opening  into  it  from  the  surface  of  the  con- 
junctiva ;  this  is  eiisily  done  by  passing  a  curved  needle  armed  with  silk  from  beneath  the 
upper  lid  through  the  wall  of  the  cyst  into  its  cavity,  and  out  again  at  a  convenient  dis- 
tance ;  the  silk  should  then  be  drawn  through,  and  the  portion  of  cyst-wall  included 
between  the  entrance  and  exit  of  the  needle  firmly  ligatured  ;  the  ligature  will  slough  out 
and  leave  a  permanent  0{>ening,  causing  no  inconvenience.  If  the  cyst  be  opened  through 
the  skin  it  may  leave  a  troublesome  fistula. 

The  tear  punota  and  oanaliouli. — The  tear  puncta  in  the  normal  condition  lie 
in  contact  with  the  ocular  conjunctiva ;  they  may  be  either  everted,  as  seen  in  old  and 
neglected  cases  of  tinea,  or  i-olled  somewhat  inwards  ;  they  are  sometimes  found  entirely 
obliterated,  either  by  disease  or  injury,  burns  of  the  eyelids  being  the  most  common  cause. 

The  canaliculi  may  also  be  found  more  or  less  obstructed  in  any  jmrt  of  their  course. 
Any  of  these  conditions  are  accompanied  by  troublesome  watering  of  the  eye, "  epiphora." 
They  can  be  remedied  by  slitting  the  tear  puncta  and  canaliculi. 

The  laohrymal  sao  is  often  the  seat  of  acute  inflammation,  which  may  arise  in  the 
sac  itself,  spread  to  it  from  the  conjunctiva,  or  be  caused  by  disease  of  the  surrounding 
bones.  It  is  characterized  by  a  dusky  red,  tense  swelling,  situated  at  the  side  of  the  nose, 
close  to  the  inner  canthus,  the  swelling  and  redness  often  extending  outwards  along  both 
the  upper  and  lower  lids ;  one  or  both  sacs  may  be  affected.  The  inflammation  may  end 
in  resolution  or  go  on  to  the  formation  of  an  abscess ;  in  the  latter  case,  the  swelling 
becomes  soft  and  fluctuating. 

Treatment — At  first,  hot  fomentations  and  poultices  must  be  applied,  and  attention 
paid  to  the  general  health  ;  if  abscess  form,  the  pus  must  l>e  let  out  by  a  free  incision.  If 
an  abscess  of  the  lachrymal  sac  be  allowed  to  burst,  a  fistulous  opening  will  very  prol)ably 
be  left,  but  if  a  free  opening  be  made  so  soon  as  the  formation  of  pus  is  suspected,  the 
wound  heals  readily. 

Distension  of  the  lachrymal  sao  (Muoooele) The  lachrymal  sac  not  unfre- 

quently  becomes  distended,  forming  a  tumor  of  varying  size  beneath  the  internal  palpebral 
ligament  (tendo  oculi)  ;  pressure  on  the  tumor  causes  the  escai>e  of  a  transparent,  some- 
what tenacious  fluid,  consisting  of  mucus  and  tears,  in  some  cases  thickened  from  the 
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xtltnixture  of  pus-cells.  Distension  of  the  sac  is  en"*i^4  Ky  stricture  of  the  nasal  iluct  and 
coi«j;e<nii*iit  aecumuhiiioi)  of  secn-iion  ;  it  is  jiccotn|juniiMl  by  more  or  less  watering  of  the 
v\i\  uui\  may  l>e  reme*!!!^!!  hy  relicvinjr  the  stricliire  of  tlin  (hicc. 

'  Discharge  from  the  lachrymal  sac  (Blennorrhcea) A  muco-puruknt  or 

parulftjt  •li:>charj;*.'  from  the  uac  is  otien  met  with,  I'ollowiiig  inflnmtiiatiou,  cs[>ec:ially  if 
tliseiwe  of  the  adjuoenl  bone  exii*t.  It  may  Iw  tn^aletl — Ijtt.  By  iiisiiriiig  a  free  exit  for 
the  discharge  by  slitting  the  eanaliculiis,  and  passing  a  large  prf)l)e  down  the  lachrymal 
duet.     2d.    By  wjisliiag  out  the  ssie.      3d.   IJy  ohlilerntion  of  the  t^nc. 

Stricture  of  the  nasal  duct  may  ho  met  with  in  any  part  «f  its  courjie ;  the 
ohsiroelion,  iiowever,  is  inugL  friMjuuiiily  found  at  its  junction  with  the  lachrymal  sac. 
Ocoii>i<Jiiully  the  duct  is  lonnd  :ilmost  obliterated  by  dense  bony  deposit. 

Fistula  of  the  lachrymal  sac  occurs  as  a  small,  t^cmietimes  scarcely  perreptibl« 
o|icnJng,  situated  at  souje  point  over  the  *ac  ;  it  is  found  in  connection  with  of)st-ruction 
of  the  na-al  duct.     If  the  pa-ssage  he  re-established,  the  fi.^tula  will  probably  close. 

Operations  on  the  tear  passages. — The  o|ieration  of  slitting  the  tear  puncta 
and  canaliculi  niay  be  [>erformed  thus  :  The  patient  should  be  seated  in  a  chair,  the  opera- 
lor  standing  behind  him.  {See  Fig.  1011,  p.  2r»C.)  Snp|>osing  the  loiver  punetuni  and 
canaliculus  on  the  right  side  to  be  o|ierate<l  on,  the  email  and  ring  fingers  of  the  left  haiul 
should  be  placed  upon  the.  patient's  face,  near  tlie  outer  eantlios,  the  lids  dmwn  light, 
with  these  two  fiugersi,  and  kept  so;  then  a  small  grooved  director  (Fig.  IM)  shoiiUl  be 
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UrooTftd  diructtfr  (vt  «UttibK  cantUlcalnfl, 

taken  in  tlie  right  hand  and  pjvssed  at  first  vertically  to  the  margin  of  the  lid,  through  the 
tear  punctum  ;  its  handle  then  depressed,  and  it.s  point  [massed  hori/ontnliy  along  ihecana 
liculus  into  the  sac.  To  asct-iiain  that  the  point  of  tlie  director  is  in  the  sac,  the  ti^nnion 
ttf  the  lids  mtist  be  relaxed  and  llie  director  pushed  gently  onwards  ;  if  there  he  any  puck- 
ering at  the  inner  eanlhus  when  the  dirertor  is  thus  pushed,  its  |K»int  has  not  entered  the 
«ic,  and  a  further  nlteinpt  tnusl  be  made;  il'  no  puckering  occur,  the  lids  should  be 
brought  again  into  a  state  of  tension,  and  the  liandle  of  t!ie  <lir«,'Ctor  transferred  to  the 
thumb  and  forefinger  of  the  left  hand  ;  a  catanict  or  any  small  knife  (hat  will  cut,  should 
then  Ik?  taken  in  the  right  hand,  and  run  along  the  groove  of  the  director  well  into  the 
SAC,  the  knife  and  director  being  then  witlidniwn  together  ;  (ho  upper  lid  must  be  kept 
out  of  the  way  by  one  of  the  fingers  of  the  right  hand.  The  operation  can  lie  performed 
un  the  left  side  in  the  same  numner,  with  the  exception  that  the  hands  arc  reversed. 

The  up|>er  punctum  and  canalicuhK  sometimes  require  to  be  slit;  this  operation  is  not 
rjuife  so  simple  m  that  on  the  lower  lid,  hut  is  performe<l  in  much  the  same  way.  In  lieu 
of  the  grooveil  director  and  knile,  a  snnUl  probe-pointed  canaliculus  knife  may  be  em- 
ployed ;  it  should  be  juis^sed  through  the  tear  punctum  and  canaliculus  in  the  same  nvinner 
ju*  th^  direefop,  jind  will  eut  its  way  out  as  it  goes. 

'  01  must  be  seen  at  intervals  of  two  or  three  days  for  a  week,  or  longer,  after 

th-      ,  'fi,  and  a  probe  passed  along  the  incision  to  prevent  it  ch»siog,  [or  the  poslerior 

wall  ot  the  canal  may  be  removed  at  the  time  of  ojieratioti,  hy  grasping  il  with  forceps 
and  cutting  it  away  with  sei.«sors.] 

Probing  the  nasal  duct For  the  treatment  of  stricture  of  the  nasal  duct  a  set  of 

ftilver  prob#s  (Bowman's)  are  used:  there  are  three  prober  in  a  set,  the  two  extn?mitie8 
of  eiurh  Ijeing  of  diHerent  thickness,  so  that  there  are  six  sizes,  No.  1  being  t!»e  smallest, 
No,  6  the  hirgest. 

To  pass  a  prolie  down  the  na^al  <luct,  the  canaliculus  should  be  first  slit,  or,  what  is 
better,  should  have  U-en  i^lit  at  K>me  [previous  time.  The  surgeon  should  slatul  behind 
the?  (ititient  in  the  same  position  as  for  iH?i-fonning  the  last  operation;  and  the  lids  being 
m    '  in  the  same  manner,  the  probe  should  be  passed  along  the  slit  canaliculus 

uri  ,int  i*  well  within  the  sae,  :m  sliown  by  the  absence  of  puckering  at  the  inner 

c»nthu»  on  relaxation  of  the  tension  of  the  lids;  the  opposite  extremity  should  then  be 
rattrr!  along  the  margin  of  the  orbit  until  the  probe  has  attained  a  vertical  direction,  care 
b»  .  wJiile  so  doing,  to  keep  the  end  which  is  in  tlie  sjie  pressed  firmly  agjiinst  its 

in  the   probe,  having  been  brought  into  a  nearly  vertical   position,  should  be 

pn  ily  but  lirmly  downwards  and  slightly  backwards  and  outwards  in  the  direction 

of   .  .     .  ,. : ;  when  il  has  been  passed  as  far  as  it  will  go  it  should  be  slightly  withdrawn, 
40  HA  to  miM  its  end  off  the  floor  of  the  nose.     If  the  probe  has  been  properly  paased 
18 
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down  the  duct,  its  upper  part  will  remain  firmly  in  contact  with  the  margin  of  the  orbit ; 
but  if  it  moves  freely  about,  the  probe  is  not  in  the  duct,  but  has  been  forced  through  its 
wall.  This  little  accident  is  of  no  particular  moment,  and  needs  only  that  the  probe  be 
withdrawn  and  passed  afresh  in  the  right  direction. 

If  the  end  of  the  probe  is  not  well  within  the  sac  before  an  attempt  is  made  to  pass  it 
down  the  duct,  it  may  slip  backwards  into  the  orbit,  or  forwards  and  downwards  in  the 
cellular  tissue  of  the  cheek.  A  probe,  having  been  satisfactorily  passed,  should  be  left  in 
for  about  twenty  minutes,  and  the  operation  be  repeated  about  twice  a  week.  The  treat- 
ment of  stricture  of  the  lachrymal  duct  is,  on  the  whole,  unsatisfactory,  but  the  probing 
should  be  carefully  and  perse veringly  carried  out.  It  is  well  always  to  commence  with 
the  largest  probe.  No.  6,  and  try  a  smaller  one  if  this  cannot  be  passed. 

[Levis's  conical  dilator,  shown  in  the  figure,  is  available  for  keeping  the  stricture  dilat«d. 
Soluble  styles  made  of  raw  hide,  as  recommended  by  Dr.  Levis,  I  have  found  of  great 
service.  They  are  usually  required  only  in  obstinate  cases,  and  are  readily  introduced  by 
having  a  grooved  conical  dilator.] 

[Fig.  115. 


Conical  dilator.] 

Washing  out  the  lachrymal  sao For  washing  out  the  lachrymal  sac  a  good 

syringe  fitted  with  nozzles  of  difi'erent  sizes  is  required.  One  of  the  nozzles  should  be 
fitted  to  the  syringe,  which  has  been  previously  filled  with  fluid  (water,  a  weak  solution 
of  nitrate  of  silver,  chloride  of  zinc,  etc.),  the  nozzle  should  then  be  passed  along  the  pre- 
viously slit  canaliculus  into  the  'sac  and  the  fluid  injected ;  the  patient's  head  must  be 
bent  forwards  during  the  injection,  or  the  fluid  will  run  back  along  the  floor  of  the  nose 
into  the  pharynx. 

Obliteration  of  the  laohryznal  sao In  some  cases  of  obstinate  discharge 

from  the  sac,  especially  if  dependent  on  diseased  bone,  the  discharge  may  be  slopped,  and 
the  patient  made  more  comfortable  by  closing  up  the  sac  entirely  ;  of  course,  more  or  less 
watering  of  the  eye  will  remain  after  the  operation,  but  is  far  to  be  preferred  to  the 
annoyance  of  a  constant  purulent  discharge. 

Obliteration  of  the  sac  may  be  attempted  in  any  of  the  three  following  ways.  A  free 
incision  having  been  made  into  it,  and  the  blood  carefully  sponged  out,  its  lining  mem- 
brane may  be  destroyed — (1)  by  filling  its  cavity  with  a  thick  i)aste  of  chloride  of  zinc 
and  starch,  in  equal  parts,  inclosed  in  a  small  piece  of  lint ;  (2)  by  the  application  of 
nitrate  of  silver,  or  (3)  by  the  galvanic  or  other  cautery.  By  any  of  these  procedures 
adhesive  iniiammation  is  set  up,  more  or  less  obliteration  of  the  sac  following. 

Operations  for  obliteration  of  the  lachrymal  sac  are  by  no  means  always  successful,  and 
may  have  to  be  repeated,  perhaps  more  than  once,  before  a  satisfactory  result  is  obtained. 

THE  CONJUNCTIVA. 

But  few  operations  are  performed  on  the  conjunctiva  alone  ;  it  is,  of  course,  cut  in  some 
of  the  operations  on  the  eyelids  and  in  that  for  strabismus,  and  some  others. 

Warts  are  occasionally  found  on  some  part  of  the  membrane ;  they  require  to  be 
removed  with  scissors. 

Pterygium  is  a  peculiar,  somewhat  triangular  growth,  the  base  of  which  is  situated 
in  the  ocular  conjunctiva  generally  near  the  inner  canthus,  the  apex  encroaching  more  or 
less  u{)on  the  margin  of  the  cornea,  or  passing  for  a  considerable  distance  upon  its  surface. 
The  growth  is  of  a  reddish  color  and  variable  density;  it  consists  of  hypertrophied  con- 
nective tissue. 

Pterygium  is  not  common  in  this  country,  and  when  met  with  is  usually  found  to  occur 
in  sailors  and  others  who  have  been  in  the  Kast.  If  it  give  rise  to  any  inconvenience  or 
threaten  to  impair  vision,  it  must  be  removed  by  operation. 

The  patient  should  lie  on  a  couch,  the  lids  be  opened  by  a  wire  speculum,  the  growth 
seized  with  toothed  forceps,  and  with  a  cataract  knife  dissected  up  from  the  surface  of  the 
cornea.  A  small  portion  of  conjunctiva  should  then  be  removed  parallel  with  the  margin 
of  the  cornea,  and  the  apex  of  the  growth  fixed  by  a  suture  in  the  wound.     The  eye 
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ftUould  b«  kept  Iwnnd  up  Tor  a  few  days  with  wet  lint  and  a  bandage.  [Thie  is  84*Ulom,  if 
uver»  nt'ces>'ary, j 

If  a  jjterygimn  is  simply  cut  oil'  it  witl,  in  all  prolmliility,  grow  again,  bill  if  trans- 
plntJted  it  will  shrivel  up,  and  flisttpp<»iir  witliout  Jjiviug  further  trouble.  A  cicatrix  always 
reranins  upon  the  cornt'a  after  removal  of  pterygium,  so  that  it  must  never  be  allowed  to 
grow  over  the  pupil. 

Pin^ueoulee  are  eimall  yellowish  growths  situated  beneath  the  conjunctiva,  generally 
near  the  uuier  and  inn«ir  niarging  of  tlie  ci>rnea  ;  they  are  surrounded  by  afew  Inrge 
bloodvessel*!,  and  are  ooeasionally  the  source  of  constant  irritation,  causing  the  eyes  to  be 
blcxwlshol  and  unconiforiJible.  Pinguecula  can  be  removed,  if  desired,  by  making  an 
ineiision  over  it»  turning  back  ibe  coitjuucliva,  then  tieizing  the  little  growth  with  forceps, 
and  dissecting  it  away  from  the  partu  beneath.  The  growth  having  l>een  removed,  the 
conjunctiva  should  be  eloped  over  tiie  wound  by  a  suture,  and  the  eye  kept  bandaged  for 
two  or  three  days  after  the  operation. 

Xjipoma  is  met  with  as  a  tumor  projecting  beneatii  the  Uftj>er  lid,  near  the  fornix,  and 
often  betwei-n  the  superior  and  external  recti  muscles  ;  it  somewhat  resembles  n  third  lid. 
If  the  tumor  gives  any  trouble  it  must  be  removed  by  operation,  thus:  The  patient  lying 
on  tilt?  couch,  the  lids  should  be  kept  as  widely  oj^en  as  possihle  by  ix  wire  speculum,  an 
incision  made  with  n  cataract  knife  through  the  eonjuuctlva  over  the  tumor,  and  its  most 
projecting  portion  seized  with  toothed  forceps  and  removed  wiih  scissors  ;  care  mtist  be 
taken  not  to  drag  upon  the  growth,  us  it  is  continuous  wiih  the  fat  in  the  cavity  of  the 
orbit,  a  great  |Kjrtion  of  which  might  be  pulled  out.  As  much  of  the  tumor  as  is 
thought  necessjiry  having  been  removed,  the  conjunctiva  should  be  closeil  over  it  witJi 
suture.^,  arid  the  eye  bouml  up. 

Nbbvus  occasionally  oeeurs  in  the  conjunctiva  ;  it  may  be  removed  by  the  knife^  or 

Stroyed  by  the  galvanic  cautery,  in  the  latter  case  due  precautions  must  be  taken  to 
_  iH  the  eyeball  fnmi  injury  dtiring  the  o[)eralion,  and  to  prevent  as  much  as  [)08sible  the 
evi)'^  anning  from  sid>sequent  cicatrization. 

Cancerous  ulcers  may  also  be  met  with  ;  they  must  be  thoroughly  extirpated,  the 
eyelmll  heing  excised,  if  necessary. 

Cysts  containing  ti  clejir  serous  fluid  aiv  occasionally  met  with  in  the  conjunctiva; 
ihcy  muiit  he  punctured,  when  they  at  once  subside,  but  sometiuK'S  re-form,  in  which  cxis« 
a  |»ortif>n  of  the  cyst-wall  must  be  exciseil^  or  a  fine  seion  passed  through  it. 

Cysticerous  also  occurs,  and  should  be  treated  by  incision  of  the  cyst. 


EXTERNAL  MUSCLES  OF  THE  EYEBALL. 

Strabismus  (s(]uint) **  Strabismus  is  a  deviation  in  direction  of  the  axes  of  the 

two  eyeballs,  in  consequence  of  which  the  two  yellow  spots  receive  images  from  diflerent 
objects.  In  convergent  strabismus  the  two  visual  lines  do  not  cross  each  other  at  the 
poinl  it  is  desired  to  observe  ;  only  one  of  the  two,  that  of  the  undeviating  eye,  reaches  it. 
L'nder  ihi*  deviation  not  only  do<'s  the  expression  of  the  face  suffer  from  want  of  sym- 
"*  in  its  most  eloipient  parts,  but  the  power  of  vision,  {it  least  in  one  of  the  eyes,  is 

ily  di;*turbed,  and  the  Rjuinter  always  loses  the  advantage  of  binocular  vision." 
(DondiTiY. ) 

Strftbismns  must  not  be  looked  upon  as  a  8[>ecial  form  of  disease ;  it  is  in  by  far  the 
gn.wtiT  number  of  cases  associate<l  with  some  anomaly  of  refraction,  which,  being  the 
primary  rnuse  of  the  deviation,  gives  rise  to  the  strabismus  ;  other  conditions  which  may 
induce  strabismus  will  bo  subse((uenlly  considered. 

Two  forma  of  8<|uint  are  commonly  met  with.  1.  Convergent.  2.  Divergent.  Other 
forms  are  superior  and  inferior  strabismus;  these  will  receive  no  further  notice. 

Convergent  strabismus  is  the  most  common  of  nil,  and  is  almost  always  the  result  of 
hyp#»rm»'fr«»pia. 

'  '  strabi*mtj'?  is  usually  [though  not  in  all  cases]  the  result  of  myopia. 

^  >.gent  strabismus,  jv^  just  stated,  is  nearly  always  the  result  of  hyj»erme- 

truptu.      ihe  question  naturally  arises.  How  does  hypermetropin  produce  it? 

Tbn  hy|>ennetropic  indivi<lual  must  always  accommodate  strongly  when  looking  at  even 
a£ttatit  objrct ;  and  as  the  object  is  brought  nearer,  tlie  tension  of  accommodation  mast 
li«»  fiirrr^»!Hii)dingly  increased.  As  stated  on  pge  2.37,  accommodation  is  associated  with 
oi<T  of  the  visual  line^.     Now,  the  greater  the  degree  of  convergence  the  more 

«lr.,..^..  ,-  the  accommodation  brought  into  play;  consequently  there  is  an  ever  increas- 
ing tciKkacy  on  the  part  of  the  hypennetropic  individual  to  converge  too  much,  in  order 
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to  bring  ln's  ttcoomnio«Ialion  inio  tlie  highest  pcsj»ilile  stale  of  tension-  If  the  convergence 
of  the  visnal  lines  he  excessive,  or  if  tliey  lio  not  meet  in  the  same  point,  coovergent 
strabismus  results. 

The  (juestion  next  nrises,  "Why  do  not  nil  hypermetropic  inrlivithiaU  squint  ?  The 
reason  is  that  if  hotli  eyes  are  of  the  !?amc  refraction,  ami  have  ecpml  ncuteness  of  sight, 
there  is  always  such  a  desire  to  maintain  binocular  vision  that  tlie  visual  lines  will  remain 
directed  to  the  <ame  poini,  even  tliough  the  eyes  are  not  accurately  accommodated  for  that 
point,  the  iiulividual  being  contt-nt  with  ill-defined  retinal  images  rather  than  sacrifice 
binocular  vision  by  increasing  hi.s  convergence. 

IJut  if  vision  of  one  eye  he.  less  acute  than  that  of  the  other,  or  if  there  be  a  diflTcronce 
of  refi-aclion  between  the  two,  the  desire  for  binocular  vision  is  lost,  or  its  value  very 
much  lessened,  and  the  necessity  for  a  well-defined  image  on  one  retina  is  immediately 
felt.  The  accomnjodation  is  put  fully  on  liie  stretch,  and  with  it  ihe  degi-ee  of  converg- 
ence beconici^  excessive,  both  visual  line^i  being  directed  to  points  nearer  to  the  aye^  iJjan 
that  lor  wliich  they  are  aecommodated,  the  deviation  of  the  more  defective  eye  being 
greater  than  that  of  its  fellow. 

[Ily|>erme1ro]u^s  are  necessitated  to  use  their  accommodation  for  distant  objects  ;  and 
there  is  during  this  action  of  tlie  ciliary  nujscie  a  natural  tendency  to  contraction  of  the 
internal  rectus  muscles,  because  accomuiodntion  and  convergence  an.'  associated  actions. 
Hence,  even  in  a  stale  of  comparative  rest  of  the  hyj>ermeiropic  eyes  the  axes  are,  as  it 
were,  somewhat  convergent  ;  while  for  near  objects  their  total  convergence  being  greater 
than  necessary  they  are  directed  to  a  point  nearer  than  the  object,  and  a  resulting  double 
vision  occurs.  To  avoid  the  double  images,  and  to  see  distinctly,  the  patient,  who  is 
always  a  child,  renders  one  eye  less  convergent,  and  directs  it  at  tlie  object.  The  two  axes 
have,  however,  by  iheir  long  association  of  convergence  become  closely  allied  in  movement, 
and,  as  one  turns  outward,  the  other  turns  still  more  inwanl  toward  the  nose,  and  the  de- 
foimily  is  established.  The  c(»ndilion  is  tlius  seen  tn  be  an  atlection  pertaining  to  l>olh 
eyes,  and  not  to  one  alone  ;  iUongh  it  is  usually  the  eye  with  the  grt'aler  refnictive  error 
or  poorer  vision  wliich  becomes  the  inverted  one.  If  the  two  eyes  are  equally  hyperme- 
tropie  or  astigmatic,  tiie  strabismus  may  he  nlternniing,  or  in  other  words  sometimes  one 
eye  and  Bomeiimes  tlie  olher  turns  in.  If  one  eye  he  habitwally  turned  in,  it  will  gnidii- 
ally  lose  visual  power  from  disuse  and  per|)etual  disregard  of  the  retinal  impressions.  This 
condition  is  called  amblyopia — J-  B.  R.] 

Tnt^ATMKNT. — Slight  cftses  of  convergent  strabismug,  especially  if  the  deviation  is  not 
constantly  jiresenl,  but  oidy  occasioniil  (periodic  squint),  may  he  cured  by  the  use  of 
glasses  which  accurately  neutralize  the  exisling  hypermelropia. 

In  more  severe  cases  division  of  the  inlernal  rectus  tendon  in  one  or  both  eyes  is 
necessary. 

It  is  often  difficult  to  decide  whetlier  only  one  or  both  eyes  shall  be  o|M?rated  on. 

If  it  is  found  thai  one  eye  squints  habitually  and  lo  no  great  extent,  the  other  being 
always  used  for  fixing  an  object,  only  deviating  slightly  wlien  it  is  exchaled,  and  an 
attempt  made  to  fix  with  the  hahitnaHy  squinting  eye,  division  of  the  internal  rectus  of' 
that  eye  which  liabitually  deviates  alone  is  necessiiry. 

If  each  eye  deviates  alternately  (allc*mating  strabismus),  and  to  the  same  extent,  divi- 
sion of  one  internal  rectus  ma}'  he  sufficient ;  but  if  three  weeks  or  a  month  after  tho 
o[>eration  the  squijit  still  continues,  tenotomy  of  tlie  internal  rectus  of  the  other  eye  should 
he  iienformed. 

If  one  eye  squints  considerably  and  habitually,  the  other  having  an  inclination  to 
deviate  at  times,  and  if  this  ileviation  becomes  excessive  when  the  eye  is  excluded  and  an 
object  fixed  with  the  habitually  stjuinting  eye,  the  internal  rectus  in  both  eye-s  niusi  Im9 
divided.  In  any  case,  if  tliere  he  a  doubt,  as  to  whether  one  or  both  eyes  should  be 
uprrated  on,  il  is  well  to  hr  on  the  sjile  sifh\  and  do  only  one  at  a  lime. 

Operations  fbr  convergent  strabismus — There  are  two  principal  methods  of 
openiting  for  convergent  strabismus. 

1.  The  operator  should  sland  on  the  right  side  of  the  patient,  placed  in  the  usual  posi- 
tion (Fig.  1  lU,  p.  2GI»),  and.  the  eyelids  being  kept  well  o{rt^n  with  a  wire  speculum,  should 
seize  llie  conjunctiva  and  subconjun<*tival  fiiscia  with  the  toothed  forceps  (Fig.  1  lf»  a)  at  a 
point  about  midway  between  the  margin  of  tlie  cornea  and  semilunar  fold,  and  just  below 
the  inferior  margin  of  the  tendon  of  the  internal  rectus  muscle.  An  incision  should  then 
be  made  with  strabismus  scissors  (Fig,  1 IG  «?)  through  the  conjunctiva  and  subconjunctival 
fascia,  well  down  to  the  sclerotic,  and  the  strabismus  hook  (Fig.  1 IG  b)  passed  through  tbo 
opening  and  inserted  between  the  tendon  and  the  eyeball.     If  properly  introduced  the 
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book  will  be  brought  up  short  at  the  insertion  of  the  tendon  into  the  sclerotic  when  it  is 
pulled  forwards  ;  it  sltould  be  h«3ld  tirmly  in  position,  the  scissors  pti5sed  through  the 
openinjr,  one  hladi^  follinving  the  hook  bt-iween  the  tetidou  and  the  eyeball,  the  othei'  being 
k»'pi  outside  the  ti?nd(»ii,  which  is  thus  included  between  the  two  blades,  and  the  ten«lon 
should  tb«^ii  be  divided  by  oiu'  or  two  sharp  strokes  with  tlie  sciasoi**. 


O 


Fig,  11(5. 
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StraluMuiui!  buok. 


TMIhod  rorrvpu  ;  a,  tb«lr  polot§ 
•tmwn  la  ai(l«  viow  ;  6,  front  ri«w. 


StrablBiuai  ielsaora. 


The  scissors  may  now  be  withdrawn*  and  the  hook  pulled  forwards ;  if  the  latter  meets 
with  no  resistance,  but  psisses  freely  up  to  the  corneal  margin,  the  operation  has  been 
successfully  [►erformed  ;  to  make  sure  of  this,  Imwever,  the  hook  should  be  withdrawn, 
the  mrtion  lor  hooking  tlie  tendon  re[>eated,  and  any  Hbres  that  may  have  escaped  division 
cut  through.     [Tl'v  tendon  must  he  cut  close  to  its  insertion  into  the  sclerotic] 

On  the  divi.-^ion  of  the  tenth^n  thc^  muscle  retracts,  the  retnietion  being  limited  by  the 
gubconjunclival  fiiscia  with  whieh  it  it>  intimately  connected.  If  the  eye  is  not  pro[»erly 
directed  after  simple  division  of  the  tendon,  a  greater  etl'ect  may  be  produced  by  further 
freeJy  severing  the  subconjunctival  fiiJ^eia. 

2.  In  the  second  operation,  the  position  of  the  patient  and  surjircon  should  be  the  same, 
and  the  lids  be  kept  open  T\ith  the  wire  speculum,  as  in  the  one  already  described. 

An  incision  should  be  made  with  scissors  through  conjunctiva  and  subeunjuncti\'al 
fn'-rin  over  the  injjertion  of  the  tendon,  instead  of  below  its  inferior  margin;  tlte  tendon 
1 1  11  jMckcd  up  with  the  strabismus  hook,  and  divided  close  to  the  sclerotic.  The  wound 
\u  i\\r  conjunctiva  (should  be  afterwards  closed  with  a  line  suture, 

[After  the  op*.-ration  the  eye  often  looks  too  prominent,  and  it  is  well  in  such  case^  to 
fr^en  the  edge.H  of  the  li<lft,  at  the  outer  canthus,  and  stitch  them  together,  thus  diinin< 
bblwgr  ih*'  commissure  and  preventing  the  staring  expression.] 

r-lr«'atment  is  r«;'quired  for  strabismus  operations;  the  patient  may  go  about  as 
t  !  simply  keep  the  eyes  clean.     But  if,  when  the  eyes  have  quite  recovered  from 

:i  .III  I  t.«t  of  the  u[teration,  there  should  be  any  return  of  the  squint  manifested,  the 
.i.  jjr- <•  .a  hy|»ermetropia  must  be  carefully  ascertained,  and  glas.'ics  which  thoroughly 
nrutralixc  it  ordered  to  be  used  for  all  purposes.  In  most  cases  this  will  be  found  suHi- 
cirnt ;  but  if,  alter  the  gbisses  have  been  perseveringly  worn  for  some  weeks,  no  eflect  is 
plTMiuccd,  the  operation  shouhl  be  repeated  in  one  or  both  eyes.  [The  hypermetropia 
»houlU  always  be  partly  or  entirely  corrected  by  lenses,  except  in  young  chihlren,  and  in 
thoM  who  use  their  eyes  very  little  for  near  work.] 
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Use  of  aneesthetios  in  operations  for  convergent  strabismus. ^Whpther 
anii.'Slhetics  sliouW  bu  employed  or  not  in  squint  opt-nvtiutis  appears  lo  be  a  matter  of 
opinion;  some  eminent  oculists  never  employing  ibem,  otbers  iiguin  rarely  ojicrating 
without.  For  my  own  part,  I  prefer  not  to  employ  an  anaistlietic  if  the  patient  is  pretty 
steady,  but  witli  children  and  nervous  adults  I  ulways  usu  one,  taking  care,  however,  that 
a  full  eflect  is  not  produced,  and  if  there  is  any  doubt  as  to  whether  one  or  both  eye*  are 
to  be  operated  on,  I  allow  the  paliftit  to  come  nearly  to  after  finishing  one  eye,  so  ats  to 
ascertain  the  efll'et  produced  by  what  has  been  done;  if  an  anrcslhetic  is  {riven  to  sueli  an 
extent  iis  to  exert  its  fullest  inHuunce,  and  protltice  lhoro«;rh  nniscuhir  relaxation,  an  erro- 
neous idea  of  the  effect  of  the  ojieration  i.s  likely  to  be  formed,  and  on  the  return  of  con- 
gciousness  the  squint  may  remain  as  had  as  ever. 

Other  eonditioDH  than  hy|x*rmctropia  which  may  produce  convergent  strabismus  are.— 

1.  Disea.'ie  of  the  brain. 

2.  P«raly**is  of  the  external  rectus  rau8cle. 

3.  Inflammatory  or  other  elianges  in  the  internal  rectus  muscle  itself,  producing  short- 
ening. • 

In  the  firet  two  af  these  no  operation  is  advisable  ;  the  third  nuiy  sometimes  be  remedie*! 
by  o[>erative  interference.  [Cosmetic  objects  often  demand  the  operation  in  cases  of 
blind  eyes  that  have  become  displaced  i)y  paralysis. J 

Divergent  strabismus,  as  already  stated,  is  often  the  result  of  myopia;  it  is 
usuaily  eohsefjuent  tui  lii«fli  dej^rees  of  the  anomaly,  and  is  brought  about  as  follows  :  The 
highly  myopic  individual  requires  to  brin;;  objects  very  near  the  eyes  to  see  ihera  dis- 
tinctly, coii.serpicutly  a  very  high  dejjrree  of  convergence  is  nece-ssary  to  keep  both  visual 
lines  directed  to  the  same  point;  now,  not  otdy  Una  a  higli  degree  oi'  convergence  to  be 
maintained,  but  in  myopia  the  length  of  the  eyeball  and  the  eousequent  impairment  of  its 
mobility  (thice  tlie  internal  recti  at  a  disadviuilage.  Moreover,  in  order  to  direct  the 
visual  lines  of  the  myopic  eyes  to  the  same  jjoint,  a  greater  projiortionate  amount  of  con- 
vergence is  required  than  in  emmetropia. 

As  a  consequeTice,  the  internal  rectus  of  one  eye  sooner  or  later  becomes  wearied  and 
gives  in,  and  the  eye  deviates  outwards?,  binocular  vision  being  sacrificed. 

Treatmkkt. — Many  cases  of  divergcmt  strahisnnis  may  be  remedied  by  llie  u.se  of 
concave  glasses,  which  enable  the  individual  to  see  distinctly  at  a  distance  up  to  which 
convergence  of  the  visual  lines  can  he  maintained  without  uudue  strain  of  the  internal 
recti  muscles. 

If  in  spite  of  the  use  of  glasses  the  divergence  continues,  it  must  be  reme<lied  by  o|iera- 
lion.  In  cases  wliere  the  eye  only  deviates  outwards  after  an  object  has  been  !ooke<l 
at  for  sumo  considt^rable  time,  snbconjunetival  division  of  the  external  rectus  of  the 
deviating  eye  may  suffice  for  a  cure;  hut  in  cases  whei'e  one  or  lioth  eyes  diverge  con- 
stantly, and  the  visual  lines  can  oidy  l.>e  made  to  meet  in  one  point  by  a  great  eflbrtt  or 
not  at  all,  the  ojjeration  of  "  readjustment"  nmst  he  performed. 

This  ofM^ration  can  be  performed  as  follows:  The  patient  being  placed  in  the  usual 
position  (Figv  110,  p.  260)  and  thorougldy  amesthetized,  the  operator  slmuhl  Hl^md  behiud, 
fix  the  lids  open  with  a  wire  specnhnn:  with  scissors  make  an  incision  through  the  con- 
junctiva and  aubeoujiinctival  far»cia,  below  the  insertion  of  the  external  rectus  ;  book  up 
the  tendon,  and  divide  it  subconjinictlvely  close  to  the  sclerotic. 

An  incision  should  then  be  nuide  through  conjunctiva  and  subconjunctival  fjisoia,  about 
midway  between  the  insertion  of  the  internal  rectus  and  inner  margin  of  the  cornea,  of 
such  a  length  iis  to  reach  about  two  lines  above  and  a  tike  distance  below  the  margins  of 
its  tendon,  which  should  then  lie  hooked  up  and  divided.  The  muscle  and  subconjunc- 
tival fascia  should  be  freely  separated  from  the  parts  beneath,  anil  together  with  the  con- 
junctiva turned  back  towards  the  caruncle.  Twu  eurved  needles  holding  tine  silk  shoulil 
then  be  passed  through  the  tif*sues  next  the  mar«rin  of  the  cornea,  and  the  silk)^  firmly 
tied^  two  free  ends  being  left;  the  needles  should  then  be  earried  from  within  outwards, 
through  the  muscle,  subeoiijunclival  fkscia,  and  conjunctiva,  as  near  the  inner  cantlnis  ix» 
possible,  and  the  silk  ilrawn  tlirough  ;  a  considerable  portion  of  the  muscle  and  otluT 
tissues  should  then  he  removed  with  scissors,  the  free  ends  of  tlie  two  tine  pieces  of  silk 
and  the  portions  to  whieh  the  needles  are  still  attached  then  lied  firmly  together  (the  eye 
being  rolled  well  inwanls  by  an  assistant  as  the  knots  are  pulled  tight),  and  the  ends  of 
the  two  sutures  cut  off  ch>sG. 

The  eye  should  be  boimd  up  with  wet  lint  and  a  bandage.  The  sutures  will  proKibly 
require  removal  in  about  four  or  five  days,  but  may  be  left  longer,  if  they  cause  no  irri- 
tation. 
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DlvrrgtMit  stmbiiinius  is  met  wjtii  in  cases  of  paralysis  of  the  lliird  nerve,  atul  mny  also 
occur  in  non4iy|M*rmctropic  eyes  if  tlm  sight  of  one  has  become  much  iinpairecl,  an«l 
binocular  vision  no  lon^or  possible.  In  the  former  of  these  cases  no  operation  is  advisa- 
ble; in  the  latter  no  improvement  of  sight  is  to  be  expected  from  readjustment,  but  the 
operation  n>ay  be  performed  simply  to  remedy  disfigurement. 


THE  CORNEA. 

The  affectioniJ  of  the  cornea  which  require  au  operation  upon  the  -itructuiT?  itself  are 
six: — 1.  Slouglnng  ulcer.  2.  Conical  cornea.  3.  Corneal  opacity.  4.  Staphyloma. 
5.    Lod;r")ent  of  forfi^n  bodiej^.      0.  New  ;;rowths. 

Paracentesis,  or  tapping  the  cornea.— This  operation  Is  sometimes  pcrformerl 
in  CKHes  of  slougliing  nicer,  or  sujipiinitirm,  threatening  perfonition  ;  by  the  timely  evacua- 
tion of  the  contents  of  the  aqueous  clmnil>er  a  larire  rnjdure  of  the  cornvul  tissue,  with  ita 
accon»f»anyti*g  evils,  may  in  inutiy  cu*es  be  avoided. 

Tapping  the  cornea  may  be  done  thus: — The  patient  being  in  the  usual  |>osition  (Fig. 
110,  p.  2CG),  the  0[>emtor  should  stand  bthind  and  fix  the  lids  open  by  u  wire  speculum  or 
by  the  fingers.  A  broad  needle  should  then  be  [nissed  through  the  cornea  at  simie  conve- 
nient purl  of  its  margin;  when  the  point  of  the  needle  haifi  fairly  entered  the  anterior 
chamber,  its  handle  should  be  rotated,  so  as  to  bring  the  brea<lth  of  Hie  blade  ;icrf)ss  the 
iot*i?;ion  and  thus  open  it  ;  as  soon  as  the  contents  of  the  anterior  chnndier  have  ilowcd  out, 
the  nrt'dle  should  be  withdrawn,  a  drop  of  atropine  solution  placed  between  the  lids,  and 
the  eye  b«Jimd  up  in  the  usual  manner.  [Care  nuHt  be  observed  le^st  the  lens  be 
injured.} 

Iridrctotny,  however,  is  to  be  preferred  to  paracentesis  [in  some  instances]. 

[An  incision  through  the  nlcerated  cornea,  opening  tljc  anterior  chamber,  has  been 
reenmrnf-nded  hy  Saomisch,  and  i.s  frerpjonlly  beneiicial  in  arre.-^ting  ulcerative  action. j 

Conical  cornea  ("  Staphyloma  cornt-a*  pellucidum"),  as  the  name  implies,  r*fgiiilie.s 
an  alterTilion  in  the  curvature  of  tliu  cornea,  of  such  a  nature  that  it  assumes  the  form  of 
a  cotre.     Tiie  origin  of  tiie  affection  cannot  clearly  be  traced. 

The  rao8t  pnjminenl  symptom  is  gradually  increasing  myopia,  which  cannot  he  remedied 
by  concave  lenses.     On  looking  at  the  cornea  in  profile,  its  conic^il  form  is  very  evident. 

On  examination  with  the  ophthalmoscope  by  the  direct  method  tlie  apex  of  the  cone, 
which  may,  however,  be  the  seat  of  some  opacity,  ajtpears  brightly  illuminated  ;  around 
this  bright  portion  is  a  dark  ring  corresponding  to  the  sides  of  the  cone,  this  being  again 
succi'cded  by  an  area  giving  a  bright  reflection,  ami  correspjjnding  to  a  |X)rtion  of  the 
CoTtiea  which  retains  more  or  less  its  mitural  curvature, 

Objecij*  occupying  tlie  fundus  of  the  eye  arc  seen  through  the  apex  and  sides  of  the 
cone  near  its  base,  in  an  inverted  [losiiion,  as  in  myopia,  \vhilst  we  obtain  a  more  or  less 
distinct  erect  image  of  the  same  parts  thr^Kigh  the  portion  of  cornea  which  still  retains  its 
Oormal  curvature.  The  retinal  vessels  Hj)pcnr  to  have  a  whirl-like  motion  as  w<;  change 
our  j»oint  of  view  from  ^ide  to  side.  The  ap^u-anmce  is  quite  characteristic,  and  once  seen 
is  not  likely  to  he  forgotten. 

Tkf.atment. — Conical  cornea  can  only  be  reme<lied  by  operative  interference  ;  two 
methods  of  operating  are  practised,  the  object  of  each  being  Jo  flatten  the  cone,  and  reatoi-e 
to  the  cornea  more  or  less  of  its  natural  curvature. 

In  one  openttion  an  elliptical  portion  including  the  whole  thickness  of  the  cornea  is 
rrinoved  from  the  apex  of  the  cone.  The  o|temlion  c^n  be  performed  thus  (for  the  jiosi- 
n'on  of  fmtienl  and  ojicrator,  nee  Fig.  110,  p.  '200)  :  An  ana*sthelic  should  be  given,  the 
lidtf  b*ld  open  by  a  wire  sperulum,  and  the  eyeball  tixed  by  seizing  with  the  toothed 
forw^p?  thr  oonjunetivji  and  subconjunetival  faseiu  at  some  point  near  the  corneal  margin. 
A  itr:*'  i;ict  exfrai'tion  knife  (Fig.  1:20  r)  should  then  be  tllru^t  through  the  cone 

frotn  -I  ■  ,  a  <mi\\\  flap  formed  by  cutting  out  I'ither  upwards  or  downwards,  and 

tl  sci/«d  with  iris  forceps  and  removed  with  scissors. 

lion  the  anterior  chamber  is  opened  and  the  cornea  collapses  as  soon  as 
llie  lirHl  inci-tion  is  nnide.  Care  must  be  taken  that  the  portion  removed  ineludes  the  most 
promitient  jiart  of  the  cone,  arid  that  the  opening  Id't  is  exactly  opposite  the  pupil. 

After  the  openition  thesiwculum  must  be  very  carefully  removed,  the  lids  gently  closed 
and  bandaged  in  the  usual  way;  the  eye  must  on  no  account  be  examined  for  a  week,  so 
as  lu  ^ve  time  for  the  o|K.'ning  in  the  cornea  to  till  up.  The  wound  will,  in  all  probability, 
bval  in  the  cour^  of  ten  days,  the  anterior  cliamher  being  restored. 
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The  murgiii  of  tlie  pu[jil  is  not  uufrequenlly  caught  up  in  the  incision,  an  Rnterior 
sjDeehia  retiultiii";. 

The  ojjtration  described  give8  the  moat  8»tisfuctoty  results^  the  curvature  of  the  cornea 
he'iu'^  greatly  improver!,  and  a  corri'S|n>ndinjr  amoiinl  of  vision  regjiirieil. 

In  the  second  openition  a  su|>urlicial  poriimi  only  is  removed  from  the  apex  of  the  cone 
with  a  stnall  tre|>hine,  a  raw  .•iurfiieo  br.'iiig  leti^  which  by  il:«  subsequent  eicatrizatiOD  aiul 
conliaction  faiises  coiisideiiihle  fattening  of  the  eone. 

Tinting  the  cornea  is  called  for  in  eju>»'s  of  densie  white  opacity  (leucoma),  causing 
disligureintMiL     TIim  (jpcnilion  ean  l>e  performed  as  follows  : — 

For  position  of  patient  and  operator  see  Fig,  IHU  p.  200.  An  aniejsthetic  hav^ing  been 
given,  llie  openitor  should  place  ttie  wire  speculum  between  the  lids,  Hx  the  globe  witit  the 
toothed  loreep.-^,  paint  some  Indian  ink  upon  the  opaeity,  and  [>riek  U  tlioroughly  in  with 
a  huneh  of  ntedle*  iixed  in  aft  ivory  handle  ;  the  ink  i^hould  be  sponged  away  from  time  to 
time  in  order  to  allow  the  operator  to  sec  what  progress  he  hixs  made. 

The  opacity  having  he«'n  thoroughly  tinted,  the  s|}ecuhim  should  he  removed;  no  bandage 
need  be  a[t])lied,  and  no  after-treatment  is  neeessiary  ;  very  little  irritation  follows.  If  after 
the  lapse  of  a  wt/ek  or  ten  diiys  the  opacity  do  not  appear  sufficiently  blackened,  the  openi- 
tion  may  be  repeati^d. 

If  the  ink  he  allowed  to  get  into  the  wound  o>ade  in  the  eonjuneliva  by  the  toothed 
forceps,  a  black  nuark  will  be  left  ;  care  shotthl  tkeretore  be  taken  to  fix  the  glol»e  at  a 
[mint  to  whicli  the  ink  eatinot  run.  Should  the  anterior  chamber  be  opened^  the  operation 
must  be  discontinued,  as  the  letjs  may  W  wcmnded. 

St&pbyloma,  Hrst  so-ealled  from  its  supposed  resemblance  to  a  grape,  hm  now  come 
to  mean  a  bulge  on  any  jiart  of  the  eyeball.  On  the  cortu^a  it  is  cau{*ed  either  by  yielding 
of  its  structure  or  more  commonly  by  prohipj^e  of  iris  through  a  perJ'oralion  in  it,  the  pro- 
lapsed portion  being  lirndy  coated  over  with  inflammatory  muterial.  Staphyloma  is  naid 
to  be  '*  total"  where  the  whole  of  the  cornea  is  attected^  "partial"  when  f?ome  portion  ol 
it  retains  its  normal  curvature.  Total  staphyloma  should  he  removed  by  abscission  (see 
p.  292),  or  the  eyeball  may  he  excised.  Parliid  staphyloma  may  subside  on  the  per- 
formance o(  irideclomy,  or  can  be  removed  as  follows :  The  position  of  patient  and  ope- 
rator sihould  he  as  at  Fig.  110,  p.  2<>(V,  and  an  antesthetic  should  be  administered.  The 
lids  being  ke|>l  open  by  the  wire  speculum,  a  curved  needle  armed  with  line  silk  should 
be  parsed  through  the  btwe  of  the  sla[diylonin,  an  elliplical  portii>n  of  whicli  should  then 
be  removed  with  a  straiglit  cxitaraet  knife  ;  the  -silk  should  then  be  drawn  througli  and 
lied,  thu-;  bringing  the  edges  of  the  gap  made  hy  the  removal  of  the  elliptical  portion 
together,  and  the  eye  bandaged  in  the  usual  way.  The  suture  may  be  removed  m  the 
course  of  three  or  four  days. 

Foreign  bodies Saial!   fragments  of  metjil,  chips  of  stone,  thorns,  &c.,  are  not 

unfrerjueiitly  found  lodged  in  tiie  cornen.  To  remove  them  the  position  of  patient  and 
operator  should  be  as  in  Fig,  H)t>,  p.  2tU).  Asa  rule,  no ana\sth<'tic  need  be  administered. 
The  lids  should  be  ke]»t  open  by  the  fore  and  ring  fingers  of  one  hand,  an<l  the  globe 
steadied  hy  gently  jiressjng  upon  it  with  the  second  finger  ;  the  foreign  body  should  then 
be  carefully  liftexl  frum  its  bed  with  the  point  of  a  knife  or  sumll  spud  hehl  lightly  in  the 
other  hand.  Foreign  bodies,  especially  thornsi,  are  sometimes  so  firmly  and  deeply  im- 
bedded (hat  they  ri'ipiire  to  be  cut  out. 

New  growths  uKiy  be  met  with  springing  from  the  cornea. 

Congenital  tumor  is  a  ^nudl  white  llattened  elevation  usually  situated  near  the 
corneul  onirgin,  encroachitig  on  both  cornea  and  sclerotic;  it  lies  beneath  the  corneal 
epithelium  and  eotijunctiva,  nnd  up]>eurs  to  extend  pretty  deeply  into  both  cornea  and 
sclerotic;  the  growth  ia  present  at  birth,  but  usually  increases  somewhat  as  the  child 
grows  up.     It  may  give  rise  to  astigmatism  by  causing  distortion  of  the  cornea. 

The  growth  nuiy  be  single  or  there  may  be  two  or  three  little  tumors.  Their  structure 
is  that  of  connective  tissue,  and  occjusionally  small  hairs  grow  upon  them. 

Should  the  little  growths  give  rise  to  inconvenience  ihey  can  be  shaved  off  level  with 
the  cornea,  but,  a<>  a  rule,  they  cannot  be  entirely  removed. 

KounJ  and  s[)indle-celled  sareoJnata  have  als<i  Iteen  met  with  growing  from  the  cornea. 
Such  cjuses  usually  call  for  extirpation  of  the  eyebjill. 

THE  IEI8. 

Iridectomy  is  called  for  in  all  cases  in  which  it  is  desirahle  to  influence  the  tension 
or  nutrition  of  the  eyeball ;  it  is  associated  with  some  openitions  for  cataract ;  in  a  some- 
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wliat  modified  form,  is  one  of  the  methods  of  making  an  arttfiolul  pupil,  and  i«s  useful  in 
ftonii'  otluT  conditions. 

The  operation  is  performed  (1)  to  iiifiuence  tension, 

(<t)  In  iloughintf  uhtrn^  or  supptiration  of  the  cornea,  accom[)anied  by  pain,  and 
thrit;utening  perforation.  In  ^uth  cjises  iridectomy  gives  almost  instant  relief  to  the  most 
severe  pain,  and  in  all  probability  will  save  the  cornea  from  rupture.  [The  Saemisch 
incision  before  mentioned  may  at  time.s  be  substituted.] 

(A)  In  injuria  of  the  et/eball^  in  which  the  crysljilline  lens,  being  wounded,  has  become 
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opuipie  and  ciwollen,  and  is  pressing  on  surrounding  [»arts.  caysing  severe  pain  and  threat- 
ening the  integrity  "f  some  of  J)ie  delicate  Kiruoiures  within  the  globe.  In  these  cases, 
not  only  floes  iridectomy  diminish  tension,  and  so  relieve  pain,  but  gives  room  lor  any 
frub^efptcDt  swelling  of  the  len.«. 

{c)  In  staphyloma  of  the  cornea  iridectomy  often  causes  complete  su1>sideuce  of  the 
projection. 

(r/)  /»  (jflauconnt  a  timely  and  well-performed  iridectomy  causes  instant  and  lasting 
diminution  oi'  tension  and  places  tlic  eye  in  comjianitivc  safety  ;  I  he  operation  should  be 
performed  on  any  eye  that  can  distinguish  hritjht  light,  and  to  relieve  pain  in  any  case 
whethiT  there  he  perception  of  light  or  not ;  in  acute  glaucoma  il  must  be  tried  even  if  all 
perception  have  Iveen  lost  for  some  days. 

(2)  To  influence  nutrition,  iridectomy  should  he  performed  in  clironic  choroi do-iritis, 
recurrent  iritis,  and  in  cases  of  total  exclusion  of  the  pupil,  where  there  is  no  communi- 
cation betnecn  the  anterior  and  posterior  division  of  the  atjueoiis  chamber. 

(3 1  yVssociated  witli  openvtions  for  cataract  iridectomy  should  be  performed  previous  to 
ti  "    '>|»enition  if  much  swelling  of  the  Icus  be  anticipated  ;  or  it  may  require  to  be 

(1  the  needlh  has  befu  used  if  pain  or  increase  of  tension  occur. 

Tiic  upenition  should  also  be  performed  at  some  time  previous  to,  or  simultaneously  with, 
eomli  llup  or  linear  oxtniction  of  cataract. 

(4)   Iridectomy  for  artificial  pupil  is  mentioned  at  another  page. 

{^)  OthtT  conditions  in  which  iridectomy  iiuiy  be  required  are — 
\a)   Hemorrhage  itit<»  the  vitreous  humor. 
(A)    IHsplacement  of  the  retina. 

(<•)   As  an  aid  to  the  ivmoval  of  fon'ign  bodies  from  tlve  globe, 
(rf)  Some  peculiar  conditions  of  intra-ocular  circulation. 
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Operation  of  irideotomy.    Instruments A  wire  speculum  (Fig.  113),  a  straight 

or  bent  iridectomy  knife  (Fig.  117  a),  a  pair  of  toothed  forceps  (Fig.  116  a),  a  pair  of  iris 
forceps  (Fig.  117  6),  iris  scissors  (Fig.  117  c),and  a  curette  (Fig.  120  a).  For  the  posi- 
tion of  jMitient  and  surgeon  see  Fig.  110,  p.  266.  The  patient  should  be  brought  fully 
under  the  influence  of  an  antesthetic,  the  lids  kept  widely  open  by  the  wire  speculum ;  and 
the  eyeball  fixed  by  seizing  the  conjunctiva  and  subconjunctival  fascia  near  the  corneal 
margin  with  the  toothed  forceps  ;  then,  with  a  straiglit  or  bent  iridectomy  knife  of  medium 
size  [or  a  Beer's  cataract  knife],  an  incision  should  be  made  in  the  sclerotic,  in  such  a 
position  that  the  knife  enters  the  anterior  chamber  quite  at  its  peripheral  part,  and  close 
to  the  anterior  surface  of  the  iris. 

The  knife,  having  entered  the  anterior  chamber,  should  be  pushed  steadily  .on  (care 
being  taken  to  keep  its  point  well  forwards  towards  the  cornea,  so  as  not  to  wound  the 
lens),  until  the  point  is  opjwsite  the  centre  of  the  pupil.  The  point  should  then  be  turned 
to  one  side,  so  as  to  be  out  of  the  pupillary  area,  and  the  knife  slowly  and  gently  with- 
drawn, the  hold  of  the  forceps  being  let  go  at  the  same  time.  The  incision  thus  made 
should  be  of  such  a  length  as  to  correspond  to  a  little  more  than  one-fourth  of  the  circum- 
ference of  the  iris. 

Tiie  next  step  in  the  operation  is  the  removal  of  a  portion  of  the  iris.  If,  as  is  not 
unfrequently  the  case,  the  iris  has  become  prolapsed,  it  needs  only  to  be  seized  with  the 
forceps,  and  a  piece  of  the  desired  size  removed  with  the  scissors.  If  the  iris  does  not 
protrude,  the  iris  forceps  should  be  introduced  shut,  through  the  wound  in  the  sclerotic, 
and  pushed  on  until  the  extremities  of  their  branches  are  op[>osite  the  nearest  portion  of 
the  pupillary  margin ;  they  should  then  be  allowed  to  open  of  tliemselves,  when  the  iris 
will  be  pushed  between  the  branches  by  the  pressure  of  the  parts  behind ;  no  backward 
pressure  must  be  made  with  the  forceps,  but  they  should  be  gently  closed  again  and  with- 
drawn, carrying  the  iris  with  them,  which  should  then  be  cut  across  with  the  scissors, 
close  to  one  angle  of  the  wound,  drawn  over  to  the  other  angle,  and  a  piece  cut  off;  the 
curette  should  be  passed  between  the  lips  of  the  wound  so  as  to  push  back  any  portions  of 
iris  that  may  have  become  entangled  in  it.  [The  iris  hook  may  be  used  instead  of  the 
forceps.]  The  eye  should  then  be  bound  up  with  lint  and  a  bandage.  The  form  of  the 
pupil  after  a  well-performed  iridectomy  should  resemble  Fig.  119  D. 

With  regard  to  the  position  of  the  portion  of  the  iris  to  be  removed,  opinions  are  at 
variance.  If  the  surgeon  be  a  skilful  and  experienced  operator,  and  has  the  aid  of  a  com- 
petent assistant,  the  iridectomy  should  be  done  upwards,  so  as  to  place  the  gap  beneath 
the  upper  lid,  and  thus  conceal  it  as  much  as  possible. 

To  perform  iridectomy  upwards,  a  bent  iridectomy  knife  should  be  used,  and  the  incision 
made  in  the  sclerotic  above  the  upper  margin  of  the  cornea,  an  assistant  should  then  draw 
the  eyeball  downwards  with  forceps,  the  iris  forceps  should  be  inserted,  and  the  portion  of 
iris  removed  as  previously  directed. 

An  inexperienced  openitor  will  find  it  much  easier  to  remove  the  portion  of  iris  from 
its  outer  and  lower  segment.  In  this  case  a  straight  iridectomy  knife  can  be  used,  and  no 
assistant  is  required.  The  result  is  rather  an  ugly  gap ;  the  di«idvantage  of  which,  how- 
ever, is  quite  counterbalanced  by  the  ease  and  safety  with  which  the  operation  can  be 
performed. 

Accidents  which  ynay  happen  during  the  operation  of  iridectomy ^  and  difficulties  which 
may  he  encountered The  accidents  which  may  occur  are — 

(1)  Wound  of  the  lens  from  insufficient  care  in  keeping  the  point  of  the  knife  well  for- 
ward, and  out  of  the  area  of  the  pupil.  This  accident  will,  in  all  probability,  be  followed 
by  the  formation  of  traumatic  cataract. 

(2)  Escape  of  vitreous  humor  is  very  likely  to  occur  in  hard  eyes,  if  the  knife  be  too 
quickly  withdniwn,  or  if  undue  pressure  be  exerted  on  the  globe  with  the  forceps. 

(3)  The  iris  may  be  torn  away  from  its  insertion  at  a  point  opposite  to  the  incision,  if 
undue  traction  be  exercised  upon  it  with  the  iris  forceps. 

Difficulties. — The  iris  may  be  found  so  rigid  that  it  cannot  be  seized  with  the  forceps, 
or  so  rotten  that  only  very  small  portions  can  be  brought  away ;  sometimes  it  bleeds  pro- 
fusely when  touched,  filling  the  anterior  chamber  with  blood,  and  considerably  hindering 
the  operation. 

Artificial  pupil. — The  operation  for  artificial  pupil  is  performed  to  open  a  new  path 
for  rays  ot  light  to  the  retina,  the  natural  pavssage  being  obstructed. 

It  is  indicated  in  the  following  cases:  (1)  In  opacity  of  the  cornea,  with  or  without 
anterior  synechiae.  (2)  In  closure  of  the  pupil.  (3)  In  extensive  posterior  synechia;. 
(4)  In  central  opacity  of  the  lens  or  its  capsule. 
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The  ftniticial  pupil  must  be  smull*  as  nearly  central  and  as  well  d«'linccl  as  possible. 
Care  must  be  Inki'n  lo  make  it  behind  that  [lortion  of  the  cornea  which  is  most  transijaront 
iMld  leajil  jdtered  in  curvalure,  the  best  siluulion  liein;rnscerfait»eJ  by  oblique  iliuniination. 
Tbf  ni'W  pupil  must  not  be  made  upwanb,  or  it  will  bo  covered  by  the  upper  lid. 

An  artiiicial  pupil  can  be  made  in  any  of  the  foUowing  ways  :  (1)  By  incij*ion  of 
the  iris.  (2)  iiy  toiu'in;^  it  away  from  its  insertion,  (3)  By  excision  of  a  portion  (iridec- 
touiy  for  artiiicial  pupil).     (1)   By  ligature. 

In  o|>erations  for  artificial  [»upil  the  position  of  patient  and  surgeon  should  be  the  same 
u»  in  '•irtdeetomy,*'  and  an  anaesthetic  should  be  administered. 

(1)  (a).  Inrhion  (Fig.  1  ll>  A). — This  operation  is  called  for  in  cases  of  complete  closure 
of  the  pnpil,  following  removal  of  the  lens,  either  by  op<-init ion  or  injury,  Itut  is  not  advis- 
able unless  the  lens  be  absent.  In  the.se  ejises  the  iris  may  be  fuurid  chaiii^ed  iiitoa  lense, 
unyielding  membrane,  which  cannot  be  seized  with  forceps. 

The  openilion  of  '^  incision"  may  be  performed  either  by  thrusting  a  broad  needle 
through  the  cornea  nettr  its  margin,  and  then  incising  the  irin,  so  as  to  cut  across  it*:  radial 
fibreit;  or  an  incision  having  been  made  with  an  iridectomy  knife  in  the  sclero-corneal 
margin,  a  pair  of  scissors  (having  one  sharp  atid  one  blunt-pointed  blade)  may  be  intro- 
duced through  the  wound,  one  blade  being  thrust  through  the  iris  at  its  nearest  [joint  and 
pushed  behind  it.  the  otiier  carried  along  its  anterior  surface,  and  the  ins  then  cut  fairly 
across  frr>m  one  side  to  the  other. 

"Whichever  plan  of  incision  is  adopted,  the  vitreous  humor  pushes  forwanl  into  the 
wound  and  keeps  its  edges  widely  separated,  a  pupil  res«MnbHng  Fig,  \V^  A  IxMUg  formed. 

Two  other  methods  of  making  an  artiiicial  pujiil  by  *' incision"  have  been  lately  intro- 
duced ;  they  are  known  a.s  single  and  double  **  iridotomy." 

For  the  positions  of  patient  and  surgeon  in  performing  either  of  these  operations,  we 
Fig.  1 1 0,  p.  206. 

{h)  Singh  iridotomy  should  be  thus  performed: — The  eyelida  being  kept  o|>en  with  the 
win?  S[ieculiini,  and  the  eyeliall  fixed  by  seizing  tiie  conjunctiva  and  suhconjtinctival  fascia, 
close  to  tlie  margin  of  the  cornea  at  its  inner  side,  an  incision  should  be  maile  vvitli  an 
iridectomy  knife  in  t!>e  cornea,  about  midway  betwetn  its  margin  and  the  pupil,  and  oppo- 
8ttP  to  the  point  of  fixation  with  the  forceps.     The  forceps  scissors  (Wecker's,  Fig.  118) 

Fio,  118. 
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must  be  then  introduced  closed  through  the  wound  into  the  anterior  chamber,  tho  blades 
opened,  one  passed  through  the  pupil  behind  the  irla,  the  other  on  its  anterior  surface,  and 
lb«?  sphincter  of  the  pupil  be  divided  with  one  sharp  cut.  The  scissors  should  then  be 
withdrawn,  any  proIa[»se  of  iris  that  follows  replaced  with  the  curette,  a  drop  of  atropine 
phiced  lietween  the  lids,  and  the  eye  lightly  bauthiged. 

Tlti*  o|>eration  ig  applicable  to  ctises  where  the  lens  is  present,  its  centre  being  opaque 
and  it*  peripheral  portion  clear. 

(c)  fjouh/f.  iridotnuii/  is  applicable  to  coses  of  closed  pupil  after  cataract  extraction. 
An  inciAJon  *hoidd  be  made  through  the  upper  part  of  the  cornea,  the  knife  carried  through 
the  iris  And  along  it*  posterior  surface,  so  as  to  make  a  fair-sized  wound  in  it ;  the  incision 
!«  N^d  the  knife  should  be  carefully  withdrawn,  and,  very  possibly,  some  vitreoua 

h**  .  follow  it. 

TJie  uext  step  in  the  operation  is  to  pass  the  forceps  scissors,  closed,  through  the  wound 
la  the  cornea  into  the  anterior  chamber,  open  them,  pasw  one  blade  behind  the  iits,  the 
iiltier  in  front  of  it,  make  an  incision  in  a  din-ction  downwards  and  inwards  ;  then  change 
lh«*  direction  of  the  scissor  blades  and  make  a  cut  downwards  and  outwards.  Thus  a 
•tnall  piec*^  of  iris  is  inclosed  by  a  V-shaped  incision,  the  i\\yv\  of  the  V  being  upwards. 
Tbr  small  portion  of  iris  contracts  up,  and  a  somewhat  triangidar  pupil  is  left.  Tho  eye 
fhould  1k^  bound  up  as  usual. 

(2)  Tearing  away  the  iris  from  its  insertion  (Iridodyallsis) — An  inci- 
fiofi  having  been  made  throiigh  the  cornea  on  the  side  opposite  to  that  \n\  which  the  iris  is 
to  b«  rtinovcd,  a  pair  of  iris  forceps  shoiiht  be  passed  through  the  wound  and  across  the 
aaierior  chamber,  the  iris  t^izod  close  to  its  greater  circumference,  and  torn  forcibly  away 
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from  Us  insertion  ;  the  instrument  sliogld  then  be  carefully  withtlrawn  and  tl»e  eye  bound 
up.  IC  neceasiiry,  tlie  wljole  iris  may  lie  rcinovpd  in  lliis  way.  This  oi»enition  is  uppli- 
ciible  to  cases  of  dense  corneal  ojiacity  (leucoma),  occupying  the  whole  ot"  its  central  |>art, 
some  tmnsparcnt  cornea  being  left  at  the  margin, 

Fio.  119. 
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(3)  Excision Iridectomy  for   artificial   pupil. — An   incision   should  be 

huuIh  oi  ihe  nujuisite  size,  througli  some  i>urt  of  the  8cloro-c<»rni^aI  margin,  the  iris  forceps 
introduced  through  the  wound,  the  ends  of  their  branches  paasini  fairly  up  to  the  margin 
nf  the  pu]>i!,  the  iris  seized  and  dn\wn  out  through  the  wound,  and  a  smsdl  |»ortioQ 
removed  with  scissors.  The  curette  should  then  be  passed  between  the  lips  of  the  wound 
so  as  Id  pn.^h  back  any  })ortion  of  iris  tlial  may  have  become  entangl»?d  in  it  ;  a  pupil 
reeemhlinf;:  Fitj.  HOB  s^hould  be  formed. 

(I)  By  ligature  (Iridodesis,  or  Iridesis) — An  incision  should  be  made  with  a 
broad  needle  near  the  marpn  of  the  cornea,  n  small  poose  of  silk  laid  ujion  the  surface  of 
the  fVLdjall  so  as  to  eucircle  the  incision  ;  an  iris  hook  or  canula  forceps  then  passed 
through  the  noose  aird  wound,  and  the  iris  drawn  gently  out  ;  jin  assistant  with  two  pairs 
of  broad-ended  forceps  should  seize  each  end  of  the  noose  afid  firmly  ligature  the  inelu4led 
portion  of  iris  ;  the  Ij^'ature  will  drop  otl*  iu  the  course  of  a  few  days,  a  pupil  resembling 
in  shape  Fig.  ll'J  C  being  left. 

THE  CRYSTALLIH-E  LENS. 

Cataract. 

By  cataract  we  understand  an  opacity  of  the  crystalline  lens.  [When  the  capsule  is 
0[nique^  the  condition  is  called  ca[)sular  cataract.] 

The  causes  of  this  opacity  are  somewhat  obscure,  but  it  probably  depends  on  impair- 
ment of  nutrition  of  tiie  lens  consequent  on  senile  decay  or  constilutioiud  conditions  (r.  y., 
diabetes). 

It  also  occurs  in  connection  with  inflammatory  changes  in  adjacent  parts — the  choroidf 
ciliary  body,  vitreous,  and  iris;  is  met  with  as  a  congenital  defect,  and  very  frequently 
results  from  injury. 


FoitMs  OF  Cataiiact. 

There  are  two  principal  forms  of  cataract : — 
(1 )    The  cortical  or  so/f  etitaract. 
i'l)    The  unclear  or  hard  cnfriract. 

In  the  first  form  the  cortical  substance  of  the  lens  is  primarily  affected,  the  nucleus 
afterwards  beconiin«f  opaque,  the  whole  being  soft,  or  even  iluid. 

In  the  second  the  nucleus  of  the  lens  first  becomes  hard,  yellowish,  and  opaque^  ihc 
cortical  substance  being  subsequently  affected. 

The  cortical  cataract  is  met  with  as  an  idiopathic  disease  in  childhood  and  early  adult 
lite,  niid  as  the  result  of  injury  at  all  ages. 

TItere  are  several  varieties  of  cortical  cataract. 

(a)  Zonular  or  Ittnifihtr  cittantet  is  eitlier  congenital  or  commences  soon  after  birth  ;  it 
is  characterized  by  an  opacity  of  circular  form  and  well-defined  outline,  situated  in  tb*j 
cortical  substance  of  the  lens,  hut  at  some  distance  from  its  surface;  the  margin,  nucleus, 
and  superticial  layers  of  the  lens  are  Iranspar^'nt. 

{b)   Ordinary  congenital  cataract  is  a  bluish-white  opacity  of  the  whole  lens, 

(c)  Traumatic  cataract  is  an  opacity  of  tlie  lens  often  accomjjanied  by  swelling,  and 
cattsed  by  rupture  of  its  capsule  from  injury,  and  the  subsequent  action  of  the  at}ueous 
humor  upon  its  substance. 

{d)  Potterior  polar  cataract^  an  opacity  situated  at  the  posterior  pole  of  the  lens;  and— 
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f^)  Entirely  flnid  or  dijffuent  cataracts  arc  cnnsed  by  ehanges  in  tlie  lens,  secontlary  to 
tnnMiiviiiiilion  of*  inljacetil  pnrls. 

Tlie  varieiy  of  catunifl  ni'-H  with  in  dia!ifles  is  composed  principally  of  soft  material; 
but  if  the  juilient  be  udvanoed  in  years,  there  is  usmilly  a  hard  nucleug, 

Sucitfar  cataract  occurs  in  persons  wlio  have  paiiscd  ilie  middle  period  of  life,  and  is 
chamcteriated  by  the  presence  of  a  hard  yellowish  central  portion  or  nudena  of  xjirying 
Biae  and  density;  the  nucletis*  is  surrounded  by  more  or  le!*s  soft  cortical  substance,  and  is 
occasionally  of  a  greenish,  or  almorst  black  color,  giving  rise  to  what  is  known  as  f/rcen  or 
black  ratartict. 

Uidf/nosis  of  cataract ITie  existence  of  cataract  is  easily  ascertained  by  oblique  illu- 

minnfion,  tbo  pupil  having  been  dilated  with  atropine  previous  to  makinji  the  examination. 

TuKATMENT — The  Irealment  of  caian;ct  is  entirely  o[>eralive,  no  kind  of  medication 
being  of  the  least  use,  [I'lie  opaque  lens  must  be  removed,  and  a  convex  spectacle  lens 
placed  in  frtmt  of  the  eye.} 

Our  object  in  perfurmin-;  an  operation  is  to  open  a  path  for  rays  of  light  to  p:i*s  to  the 
PPtina.  This  can  be  ailiyned  in  one  of  two  ways,  the  method  adoplc<l  dc[iendin^^  on  the 
kind  of  opacity  present. 

(1)  In  c««ies  (as  lamellar  cataract)  where  the  bulk  of  the  lens  is  clear,  the  opacity  be- 
ing situated  in  the  axis  of  the  normal  pupil,  very  useful  vision  is  jirocured  by  making  an 
artificial  pupil,  op^iosite  a  transparent  portion  of  the  lens  (««»e  Artificial  Pujiil). 

(2)  When  the  whole  lens  is  opaque,  its  entire  removal  mnsl  be  accomplished. 

Three  varieties  of  operation  are  performed  to  secure  the  removal  of  the  whole  lens  : — 

(1)  The  0[»eration  for  solytion  or  abs<irption. 

(2)  Extraction. 

(3)  Suction. 

Formt  of  cataract  to  which  each  operation  is  appUcnbh. — As  n  broud  rule,  ealaract 
occurring  in  persons  below  twenty  is  of  the  soft  or  cortical  fi»rm,  and  should  be  reratned 
\fy  solution  or  suction;  cataract  occurrinf^  in  itersnus  above  thirty  (excepting  tniumatic 
cat-arnct)  is  of  the  hard  or  nuclear  form,  and  must  be  ren;i»veil  by  extraction. 

In  the  intermediate  decade  a  doubt  may  arise  as  to  vvliut  is  the  best  plan  of  procedure  j 
in  these  cases  the  surgeon  must  be  guided  by  the  general  appearance  of  the  cataract ;  if 
it  appears  bluish  in  color,  and  somewhat  swollen,  it  is  probably  sott  and  can  be  removed 
bj  sohttion  or  sttctinn  :  if  there  is  a  distinct  yellow  reflection  from  its  centre  denoting  the 
pre^ene^  of  a  hard  nticleus,  it  should  be  removed  by  extraction.  It  must  also  be  borne,  in 
mind  that  loss  of  time  is  a  very  serious  consideration  with  most  patients,  consequently  a 
jireference  must  always  be  given  to  that  ojiemtion  which  will  allow  him  to  resume  hia 
occa|>iition  as  ewrly  as  possible. 

Solution,  though  jK^rhaps  somewhat  safer  than  extraction,  is  always  a  tedious  process, 
and  the  more  so  the  older  the  patient ;  consei[uently,  preference  must  be  given  to  ex- 
traction in  all  cases  where  the  condition  of  the  patient's  sight  is  such  as  to  prevent  him 
following  hid  occupation,  even  though  there  be  no  appearance  of  a  hanl  nucleus.  In  eases 
where  the  caiarjict  is  evidently  soft,  and  one  eye  retains  useful  vif^iuu,  solution  is  to  be 
prefern-d  to  extraction,  as  the  patient  can  continue  at  his  work  during  the  time  that  ab- 
sorption is  going  on. 

Before  performing  any  opcnition  for  cataract  we  must  take  care  to  ascertain  that  the  eye 
lias  grjud  jierception  of  light,  indicating  that  the  retina  is  in  a  normal  condition  ;  other- 
wiac  no  improvement  of  vision  will  result  from  remo\*al  of  the  lens. 


Operations  FOit  Removal  of  Cataract. 

Solution. — In  the  operation  for  solution  the  capsule  of  the  lens  is  opened,  and  its 
substance  thus  allowed  to  be  acted  upon  by  the  aqueous  humor,  by  which  it  is  broken  up 
and  softened,  absorpticm  iinnlly  taking  place. 

The  oj»ertttion  can  he  performed  as  follows  (for  the  jiositions  of  patient  and  operator  see 
Fig.  11(>,  p.  ^fiCi) :  No  aruvsthetic  is  needed;  the  pujiil  should  be  well  dilated  with  atro- 
piw;  the  operator,  keeping  the  eyelids  sejiarated  by  the  for*.-  auil  ring  fingers  of  one  hand, 
and  Pt«.*adpng  the  globe  by  pressing  the  second  finger  gently  ujmn  it,  should  take  a  cata- 
ract nredle  in  the  other  hand  and  pass  it  obliquely  tlirough  the  cornea  at  such  a  distance 
fromitfl  centre  lh.it  any  resulting  cicatrix  will  not  interfere  with  vision;  the  needle  should 
then  be  pushed  on  across  the  anterior  chamber  into  the  area  of  the  [>upil ;  its  point  then 
d(^f«a0ed  and  three  or  four  incisions  made  with  it  in  the  lens-capsule,  so  as  to  divide  it 
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freely.     Cure  must  be  Uiken  to  use  llie  needltj  very  gently,  and  not  to  pass  it  too  rlceplj 
into  the  Itnin,  otherwise  the  suspensory  ligarnt-nt  may  ha  torn  and  the  lens  Ji?idaced. 

The  f'lipsule  having  b^en  freely  dividetl,  the  needk:'  shouhl  be  curefully  withdrawn  all 
a  drop  of  solution  of  atropine  plticed  between  the  lids;  the  only  nfter-trealment  requir 
is  the  eon><tanL  use  of  filropine,  <u>  as  to  keep  tlie  pupil  widely  clihited. 

If  tlie  eye  he  exiimined  in  the  course  of  a  few  days  white  Hooculent  lens  matter  will 
seen   protruding  throu<ih  the  opening  in   tlie   capsule  into   the  anterior  chamber,  showii 
that  the  lens^  is  swelling  and  undergoing  ^solution. 

The  o]peratioit  will  prohably  re(juire  to  be  repeated  in  about  a  month  or  six  weeks,  an 
possibly  on  one  or  two  subsequent  occasions^  before  the  whole  lens  is  absorbed.  Ca 
must  be  taken  not  to  do  too  mueh  at  one  sitting,  or  the  lens  may  swell  loo  rapidly  ar 
press  upon  the  surrounding  [jarts,  giving  rise  to  severe  paio,  increased  tension  of  tiie  glob 
iritis,  cyelitis,  &e. 

Extraction  of  oataract The  object  of  operations  for  extraction  of  cataract 

the  removal  ot  the  lens  through  an  iufisiou  altogether  in  the  cornea  or  partly  in  the  scler 
corneal  margin  or  sclerotic,  the  incision  being  either  simple  or  associated  with  excision 
a  portion  of  iris. 

Extraction  can  be  Iwst  performed  by  one  of  the  five  following  methods;  (I)  Fla 
extraction^  (2)  small  tln|>  with  irideotinny,  (3)  extraction  by  oblique  corneal  wcction*  (4T 
linear  extraction,  (;'•)  extraction  V»y  means  of  a  traeiion  instrument.  In  the  lirst  and 
third  methods  no  iris  is  removed;  in  the  second,  fourth,  and  last  irtdecioniy  should  be 
performed  either  at  the  time  of  removal  of  the  lens  or  Bome  weeks  or  months  previou^sly. 
All enlirely  opaque  lens4?s  (mature  ealaracts)  may  be  removed  by  tlie  first  or  third  methods; 
all  [mriially  opaque  lenseu  (imujature  cataracts)  must  be  extracted  by  the  second  or  fourth, 
a  traction  instrument  being  used  in  any  case  where  great  difficulty  is  encountered,  or 
where  escape  of  vitreous  has  taken  [dace  before  the  lens  bus  been  extracted. 

Fio.  120. 
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Iniitrnni(>nt«  for  extraction  of  c»t«.ntet. 


ft.  Cnrpil*' ftnd  prlekor.    6.  Triiinfruljir  cataract  knlfo.    c.  StrnJg^ht  eaUmct  kiilfo  (Gmcfo's).    </.  Fbarp  hook. 
c.  Scoup.    [/.  Elerator.    g.  trip  hook.     h.    Cyttoiouie.    i.  Lerlt'a  wire  loop  for  traction.] 

We  »ball,  however,  find  that  in  all  cases  vre  obtain  most  uniform  success  by  extrncti 
a8wrM?:iated  with  iridectomy:  we  should  never  attempt  to  extract  an  immntnre  catar 
without  first  excising  a  jMjrlion  of  iris,  and  it  is  well  to  do  so  as  a  preliminary  some  wee 
beffire  the  lens  is  removed. 

Flap  extraction — The  instruments  required  for  flap  extraction  are  a  trianguli 
CalaiiniCt  knife,  sharp  hook,  and  curette  (Fig.  120,  It,  rf,  o^. 

("It  is  weli  to  have  the  shanks  of  many  of  the  instruments  made  flexible.] 

For   the   [vositions  of  patient   and  operator  see  Fig.  110,  p.  200.     No  anaesthetic. 
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required;  the  patienl  should  be  requested  to  look  downwards,  the  lids  kept  upon  ami  the 
ey*»ball  steadied  by  the  operator'.*  lingers  as  in  ttie  opt-nition  for  solution. 

The  ineision  should  be  made  by  [mssing  a  triangular  cnfarftct  knife  through  the  outer 
tuurgin  of  the  cornea,  at  a  point  just  alwve  its  iiorizonta!  njeri<ltjiii.  Into  and  acroi^s  the 
uulerior  chamber,  bringing  it  out  through  the  eornea  at  u  corresponding  point  on  the  inner 
side^  and  completing  the  sf^tion  by  ptjshing  the  kniie  onwards  until  its  heel  cuts  along 
the  upper  margin  of  the  cornea,     (tig.  121  A.) 
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ABC 
Iael«ton*  for  extnctiou  of  cKtaract.'— A.  FUp.    B.  ObUqnti  oorno«I  sectloD.    C.  LIdoat  lurislou. 

This  simple  onward  movement  of  the  knife  is  sufficient  if  the  incision  has  been  properly 

planneil,  but  t^liould  the  cornea  have  been  entered  loo  low  down,  tlie  knife  will  not  be  wide 

«:nougb  to  cut  out,  and  then  the  section  must  be  completed  by  slightly  withdrawing  the 

bUide  or  by  a  sawing  movement.     Care  must  be  taken  not  to  witbdraw  the  knife  until  it 

I  bits  pushed  some  distance  through  the  opposite  sitle  of  tlie  cornea,  or  the  aqueous  humor 

'  trill  c;sca|)e  too  soon,  and  the  iris  fold  over  the  edge  of  the  knife  and  be  woinided. 

If  the  incision  ha^  been  properly  made  a  semicircular  flap,  including  a  little  less  than 
bjilf  ihe  cornea,  will  be  fornnsl. 

The  section  having  been  finished,  ibe  patient  should  close  the  eyes  gently,  and  be  allowed 
to  re*t  for  a  moment. 

The  next  step  in  the  operation  is  the  removal  of  the  opaque  lens.  The  upper  lid  being 
,  drawn  gently  upwards  and  tlje  patient  diin-eted  to  look  downward.*,  the  sharp  hook  [or 
'  crvBlotome]  must  be  introduced  tlirwugh  the  wound  and  the  leni*  capHule  lacerated  by 
gently  scratching  it;  the  hook  :^hould  then  he  withdrawn,  and  the  jiatient  allowed  to  close 
the  eyes  for  a  short  time.  [A  single  slit  through  the  caf»sule,  fron*  IjcIow  up>vards,  is 
suiKcient  lx*cau:?e  its  elasticity  causes  retraction.  If  many  cuts  are  made,  portions  of  cap- 
sule may  be  detached  and  left  floating  behind  the  iris.  These  assist  in  occluding  the 
pupil,  if  much  inllammatory  fibrin  is  exuded.] 

The  eyes  should  then  be  gently  opened,  and  the  lens  removed  by  lightly  pressing  the 
I  Jowcr  lid  against  the  globe,  just  below  tlie  inferior  margin  uf  the  cornea,  with  the  thumb 
i<ft'  one  hand,  counter-pressure  being  similarly  applied  with  the  forefinger  of  the  oilier 
lliand  at  a  corresponding  point  uViOve.  If  the  maufcuvre  be  properly  executed  the  pupil 
iualiy  dilatej*.  the  lens  slips  gently  through  it  into  the  anterior  chamber,  and  then 
H>es  by  the  corneal  wound.  Any  [tndnpse  of  iris  that  iruiy  occur  must  be  carel^ully 
tT**lurned  with  the  curette;  each  eye  should  then  be  covered  with  two  pieces  of  wet  lint, 
l-siud  a  light  bandage  apjdied. 

Small  flap  "with  iridectomy A  flap  section  should  be  made  by  transfixing  the 

Byelatll  through   the  sclero-corneal   margin  with  the  straight  extraction  (Graefe's)  knife 
^Fig.  120  c),  and  then  cutting  out  in  the  line  of  the  sclero-corneal  junction. 

The   section  may  be  made  either  upwards  or  downwards,  and  the  point  of  transfixion 
ihouhl  l»e  alwut  one-third  of  the  distance  from  the  horizontal  corneal  meridian  to  the  upper 
•I*'  f"  margin  of  the  cornea.     The  steps  of  the  openition,  with  the  exception  of  the 
are  exactly  similar  to  those  of  linear  extraction  (see  p.  281'),  but  slionld  it  be 
tit  to  |iertorm  the  operation  without  anae*sthesia,  no  speculum  or  fixing  forceps 
Bid  be  used. 

)bUque  corneal  section. — This  operation  often  goes  by  the  name  of  Bador's  or 
Xiebreich's  opemtion,  when  the  section  is  m.ide  di»wnwnnls;  Lebrun's  ** extraction  by 

•  ilittn  tlap,"  when  the  section  is  made  upwards.     It  seems  to  me  that  tlie  term 

•  corneal  section"  expresses  all  and  dispenses  with  much  unnecessary  prolixity. 

I  h«'.  instruments  recpured  are  a  tliin  straight  cataract  knite,  a  sluirp  hook,  and  curette 
<Fig,  !*_V>  r.  ff,  fi).  {  For  the  position  of  patient  antl  surgeon  see  Fig.  110,  p.  2(»6.)  No 
An  !,  and,  with  the  exception  of  the  incision,  the  steps  of  the  operation 

w<  -  in  fiap  extraction. 

Ihe  tQciAioD  may  be  made  either  upwards  or  downwards  (Fig.  121  B),  by  passing  the 
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straight  knife  through  the  pcloro-corneal  margin  cm  the  omUt  side  at  n  point  (jiiincture) 
correspond inp  to  the  Imrizonlul  eornt'ul  nn/riilian  into  and  across  tla*  anterior  chamber^  outi 
at  a  corrt'sj»uii(ling  jwiut  on  the  inm-r  sidu  (eounter-putictiiru),  and  then  cutting  I'orwardgj 
by  a  sawing  moveniHnt,  ohiiffitelf/,  through   the  cornfa,  midnay   between  the  jtupil  and! 
upper  or  lower  com<^al  mar^^in  ;  the  Tormer  if  the  incision  is  made  upward.*,  tlie  lallJ-T  if  1 
it  i»  made  downward;?.     In  tMitering  llie  knife  ami  pa;?sing  it  ai"ro(*s  the  anterior  tdianiber, 
care  must  be  taken  to  keep  its  edge  directud  forwards  toward.'*  that  part  of  the  Ciirnea 
which  it  is  desired  to  incise;  if  the  knife  be  rotated  in  any  way  after  the  anterior  chanjber 
has  been  opened,  the  aqueous  humor  will  escape  and    the  blade  become  entungh^d  in 
the  iris. 

The  cjipsule  should  i)e  hieerated  and  the  lens  removed  in  the  same  way  us  in  the  flap 
extnirtioii  ;  the  position  of  the  incision  near  the  centre  of  the  cornea,  however,  will  not 
allow  the  Ivus  to  be  pressed  out  immiuliately,  as  is  done  in  tire  flap  ojieration. 

Before  attempting  to  squeeze  out  the  cataract  its  margin  must  be  brought  opf>osite  the 
incii^ion  liy  g<'ntly  pressing  upon  the  globe  above  or  below,  according  aa  the  section  baa 
been  made  upwunis  or  downwards. 

Thii  bulk  of  the  cataract  having  been  remoNed,  care  must  be  taken  to  get  away  any 
eoft  cortical  sulistance  or  fragments  of  lens  that  may  be  left.  The  !<oft  matter  can  be 
removed  by  gently  rubhiug  tlie  cornea;  small  hanl  iVugnients  must  he  dnvwn  out  by  the 
curette  or  a  small  seoop.  The  whole  of  the  <"atanict  having  been  n^moved,  the  iris,  which 
will  in  all  probability  have  somewhat  pnihipsed,  must  be  replaced  with  the  curette,  and  J 
both  eyes  carefully  band;iged. 

Linear  extraction. — In  this  oi>eration  the  cataract  is  removed  ihroagh  a  linear 
incision,  [Hirtly  in  the  sclerotic  and  partly  in   the  cornea,  or  altogetlier  in  the  former; 
usually  associated  with  iridectomy,  [performed  at  the  time  of  extniclion  of  the  calamct,  or) 
some  months  previously. 

By  linear  incision  is  genemUy  understood  an  incision  made  in  the  same  direction  a*  a 
straight  line  drawn  from  the  centre  of  curvature  of  the  cornea  to  its  circumference  (one-^ 
of  iis  radii).     Many  modilicalions  of  linear  incision   are  practised,  but  only  one  will  ba 
described  here.     Thr  instruments  required  for  linear  extraction  are  a  wire  speculunj  [or  ' 
elevator,]  (Fig.  113),  toothed  forceps  (Fig.   IKj  «)•  ^  straight  cataract  knife,  a  curette, 
shar[i  hook  (Fig.  1'2'>  r,  a,  f/),  iris  scissors,  and  iris  forceps  [or  iris  hook]  (Fig.  117  c,  A). 

The  operation  should  he  performed  thus,  and,  as  in  the  other  forms  of  extraction,  iho 
incision  may  be  made  either  upwards  or  downwards  (for  position  of  patfent  and  operator 
gea  Fig-  110,  p.  2(>(5)  : — The  patient  should  be  tlioroughly  ana'stbetizod,  [if  desirable]  thi* 
lids  kept  0[}en  by  a  wire  speculum,  and  supposing  the  incision  to  be  made  upwards,  the 
globe  must  he  drawn  gently  downwards  with  the  toothed  forceps,  holding  the  conjunctiva 
and  subconjiinctivul  f;uscia  close  to  the  lower  murgin  of  the  eoruen,  [it  is  better  to  seize 
the  rectus  tendon  through  the  conjunctiva]  then  with  the  straight  cataract  knife  ptmctnre 
and  couuter-ptincture  should  be  made  in  the  $ r /etotir ^  '\uit  beyond  the  sclero-corncal  mar- 
gin, the  knife  entering  at  a  point  on  the  outer  side  of  the  globe,  situated  about  t\vo-thiriU  ' 
of  the  way  between  the  horizontal  meridian  of  the  cornea  and  its  U|>p'^r  margin,  and  ^ 
emerging  at  a  corrcspomling  pjint  on  the  inner  side  ;  tiie  edge  of  the  knife  should  then 
be  directed  nearly  straight  forwards,  an<l  by  a  sawing  movement  made  to  cut  its  way  out 
through  the  coniea^  iit  a  sfiort  distance  from  its  upper  margin.      (Fig.  121  C.) 

[Many  oper.ilors  of  the  present  day  prefer  making  the  incision  just  within  the  comtjftl 
margin.] 

If  iridectomy  has  not  been  previously  performed,  a  piece  of  the  iris  should  next  b« 
excised  from  the  upi>er  segment.     (See  Iridectomy.) 

The  next  step  is  to  lacerate  the  capsule.  The  o[)erator  should  fix  the  eye*  and  draw  it 
gently  downwards  with  the  toothed  forceps,  then  introduce  the  sharp  hook  through  the 
incision  and  freely  htcerate  the  capsule  with  it.  The  catamct  can  then  be  removed  by 
making  gentle  pressure  with  the  curette  upon  tlie  eyeball,  near  the  lower  margin  of  the 
cornea,  the  globe  being  steadied  and  held  in  position  by  fixing  the  conjunctiva  with  the 
toothed  forceps. 

The  nucleus  and  bulk  of  the  cataract  having  escaped,  the  curette  should  be  passed 
gently  over  the  surface  of  (he  cornea  from  all  directions  towards  the  incision,  so  ajs  to  pre^ 
out  any  cortical  substance  that  may  be  left,  and  if  any  blood  or  portions  of  lens  remain  in 
the  incision  they  must  be  carefwlly  removed,  so  as  to  insure  perfect  coaptation  of  its  mar- 
gina  ;  the  speculum  should  then  be  removed,  and  both  eyes  bandaged  in  the  usual  way. 

The  incision  tor  linear  extraction,  as  already  stated,  may  be  made  downwards  as  i**ell 
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iw»  upwards,  the  former  raethoil  of  fi]j«»mtiiig  lieing  niucli  tlio  eusier,  and  not  reqiiiring  the 
I  aid  of  ui)  a>i>ii8lanl. 

Tlie  t-nme  objet'tiona  apply  lo  extrsictioii  downwjutl^  us  to  irUlcL'trMiiy  in  the  <iiime  direc- 
tion, but  the  n?sults  obtained  are  eipjally  jiCtM>d  as  from  upwaril  seftiffn.-',  and  i\w  wise  with 
whir h  tlie  operation  can  bt^  performed  cpiite  counterbahmees  any  objections  which  may  bo 
mndf  on  the  score  of  distipurenient. 

Extraction  of  cataract  by  a  traction  instrument Cataract  con  be  re- 

inuved  by  a  tntction  inr.trumeni,  eitlier  lliroiifrlj  a  flap  s4'clion  or  a  linear  incision  peri- 
phenilly  situated,  iridectomy  behijr  jierfornHMl  in  eilh<'r  case. 

The  patient  should  be  thorouirhly  tt?Mtsthet.i/ed^  ami,  whichever  incision  is  made,  the 
eyelid*  sliould  be  kept  open  with  the  specyhiin,  and  the  ;rlobe  Hxed  with  the  toothed  for- 
ceps, wjjile  the  section  is  inatle  and  durin^r  the  .sul)>ic(|yent  removal  of  the  len?. 

The  traction  iDstrunient  employed  is  either  a  sco«»p  or  a  sharp  hook  [or  the  wire  loop] 
(Fie.  1*20^.,/). 

Removal  of  cataract  by  the  scoop  (scoop  extraction) Sc<>o[>  extraction 

can  he  a<!con)pli!>iiied  thus  : — The  section  havinj;  been  nwide  and  iridectomy  peribrnied, 
the  convex  surface  of  the  acoop  should  be  pre8sed  gently  upon  the  more  peripheral  margin 
of  the  incision,  so  as  to  cause  it  to  gape  i*omewhat  ;  the  instrument  f^hould  then  be  pn^sed 
with  the  utmost  gentleness  through  the  inci?iion,  beneath  the  margin  of  tlie  lens,  along  its 
poisterior  surface  and  beyond  ils  posleri<>r  pole»  until  the  lenn  lies  well  in  its  com'aviltv,and 
it  should  then  be  caretidly  witlidrawn.  carrying  the  catunict  witli  it,  the  removal  heing 
assisted  by  gentle  pn-ssnre  on  the  exterior  of  the  globe. 

[Extraction  of  the  lens  in  its  capsule  is  sometimes  performed  instead  of 
splitting  the  ciipsule  and  letting  it  rcmfiin  in  tin'  eyp,] 

Removal  of  cataract  with  the  sharp  hook  f  sharp-hook  extraction) 

The  hook  should  be  passed  well  behind  th<'  lens  in  the  j^ume 

manner  n»  the  scoop,  fixed  into   its   [>osterior  surface,  and  Fio.  122.     b 

carefully  withdrawn,  enrryiug  the  lens  with  it.  Two 
rp  liooks  may  bo  used  instead  ot  one,  and  ?;hould  be  fixed 
into  the  leuH  at  different  i>oinl8,  »o  as  to  prevent  it  rolling 
rounii  (iw  sometimes  happens  when  only  one  hook  is  used), 
instead  of  pu^i^ing  in  the  desired  direcliou. 

Atl;er  removal  of  tlie  lens  by  either  method  both  eyeg 
should  b«i  bound  up  in  the  usual  w,iy.  [It  is  well  lo  apply 
atropi.n  to  the  eye  ojjeialed  upon,  before  sealing  it.] 

Suction The  removal  of  cataract  by  suction  is  in- 
dicated in  cases  wliere  the  lens  has  become  nearly  or 
entirely  fluid,  08  occurs  in  many  instances  of  traumatic 
cataract,  and  frequently  alter  a  needle  operation  has  been 
perl'ormed- 

The  instrument:*  nipiired  are  a  wire  sjDecubim,  toothed 
force|h*,  broad  needle,  a  ml  suction  tube  (Fig;*.  113,  llfla, 
122  tf,  A).  Before  operating,  the  pupil  t^houUl  be  well 
dihit<sl  with  atropine.  (For  position  of  patient  and  sur- 
geon me  Fig.  1  It),  p.  2f>f».) 

It  i«  liest,  hut  not  ubdolutely  nece?!sary,  to  place  the  pa- 
tient under  the  influence  of  an  amesthetic.  The  lids  should 
he  kept  open  by  a  wire  speculum  the  eyeball  fixed  by  the 
toothed  forceps,  and  a  small  linear  incision  made  in  the 
cornea  with  the  broad  needle,  about  midway  between  its 
flummit  and  margin,  in  any  convenient  position.  [The 
caf-  >M  next  be  hieerated.j  opentioD.  SneUan  tul» 

I  iior  pliould   then   place  the  mouth-piece  of  the 

taclivu  tube  in  his  mouth,  piiss  it.s  nozzle  ihmngh  the  incision  and  behind  the  softened  lens, 

if  by  sucking  gently,  remove  as  much  lens  matter  txs  will  come  away  easily.     No  force 

'^l  bei   UHed,  and  if  any  jwiition  of  the   lens  be  too  hard  to  pasis  easily  into  the  tube  it 

lie  Wfl  to  become  al<*orbed  or  be  de-all  with  on  a  future  occasion.     When  as  much 

'  leiw  a*  will  easily  come  away  hm*  l)een  extmcted,  tlie  suction  tube  .should  he  remo\ed,  the 

•p^ciUum  taken  out,  a  drop  of  Koluiion  of  atropine  placed  between  the  lids,  ami  the  eyca 

lauKiigrd  in  the  UHual  way.     Tlie  bandage  i^hould  be  continued,  and  the  pupil  keptdilalod 

with  atroptnr,  until  lUi  irril4ition  has  subsided. 

VJ 
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Accidents  during  Extraction  of  Cataract. 

Premature  escape  of  aqueous  humor If  care  be  not  taken  in  making  the 

section  the  aqueous  humor  may  es$ca|>e  too  soon,  and  the  movements  of  the  knife  be  hamp- 
ered by  the  iris  falling  forwards.  Should  this  hap{)en,  the  knife  must  be  carefully  with- 
drawn and  the  section  completed  with  scissors. 

Bleeding  into  the  anterior  chamber. — In  some  cases  hemorrhage  from  the  cut 
iris  takes  place  to  such  an  extent  as  to  fill  the  anterior  chamber  with  blood  and  hide  the 
cataract  entirely  from  view. 

If  the  blood  does  not  flow  out  easily  on  placing  the  curette  between  the  lips  of  the  inci- 
sion and  making  gentle  pressure  on  the  cornea  the  operation  should  be  discontinued,  the 
eye  bound  up,  and  left  till  the  blood  has  become  absorbed,  unless  the  lense-capsule  has 
been  lacerated,  in  which  case  the  lens  must  be  removed  at  all  risks,  or  it  may  swell,  press 
upon  surrounding  parts,  set  up  inflammatory  action,  cause  increase  of  tension  of  the  globe, 
and  very  probably  lead  to  the  destruction  of  the  eye. 

Prolapse  of  Vitreous  Humor — If  any  undue  pressure  be  exerted  on  the  globe 
during  extraction  the  suspensory  ligament  of  the  lens  gives  way  and  a  prolapse  of  vitreous 
follows.  Should  the  prolapse  of  vitreous  occur  before  the  escape  of  the  lens  the  cataract 
should  be  removed  as  quickly  and  gently  as  possible  by  the  aid  of  a  scoop  or  sharp  hook. 

Prolapse  of  vitreous  is  more  likely  to  occur  if  the  humor  is  abnormally  fluid.  The 
accident  may  give  rise  to  no  bad  results,  but  is  sometimes  followed  by  a  form  of  chronic 
choroiditis  which  ultimately  destroys  the  eye. 

If  vitreous  has  been  lost  great  care  must  be  taken  to  bandage  the  eye  so  as  to  keep  the 
lids  immovable  and  prevent  them  pressing  upon  the  globe  and  causing  further  prolapse. 

Displacement  of  the  Cataract. — In  some  cases,  on  an  attempt  being  made  to 
press  out  the  lens,  the  suspensory  ligament  gives  way,  and  the  cataract,  instead  of  coming 
forwards  into  the  anterior  chamber,  {Misses  behind  the  iris  or  sinks  backwards  into  the 
vitreous  chamber ;  it  should,  if  possible,  be  removed  by  the  scoop  or  sharp  hook.  If  left 
within  the  globe  it  will  probably  act  as  a  foreign  body,  set  up  inflammation,  and  destroy 
the  eye. 

After-treatment  of  Extraction  of  Cataract. 

Immediately  after  the  operation  each  eye  should  be  covered  with  two  folds  of  wet  lint 
secured  by  a  bandage,  which  has  been  contrived  for  the  purpose  by  Mr.  Dunnage,'  of  the 
Central  London  Ophthalmic  Hospital.  The  patient  should  then  be  put  to  bed,  where  he 
should  remain  for  three  or  four  days. 

Tlie  lint  must  be  kept  constantly  wet,  and  fresh  pieces  should  be  applied  ever}'  two  or 
three  days. 

On  no  account  should  the  eye  be  examined  until  the  end  of  the  first  week ;  if  the  lids 
remain  in  a  normal  condition  we  may  rest  assured  that  all  is  going  on  well,  and  0{)ening 
the  eye  too  earl}'  can  do  no  good,  and  may  do  a  great  deal  of  harm.  [This  is  believed 
by  the  Editor  to  be  bad  advice  ;  for  eyes  may  be  lost  from  long  bandaging  and  infrequent 
inspection.] 

At  the  end  of  a  week  the  eye  may  be  opened  and  its  condition  ascertained.  Should 
the  section  be  healed,  the  anterior  chamber  re-established,  and  no  signs  of  inflammatory 
action  present,  the  sound  eye  can  be  safely  left  uncovered,  the  one  that  has  been  operated 
on  being  kept  bandaged  as  before,  and  a  large  green  shade  worn  over  both.  At  the  end 
of  three  weeks  the  bandage  may  be  removed  from  the  eye  on  which  extraction  has  been 
performed,  but  the  shade  or  protectors  should  be  worn  until  all  undue  vascularity  has 
subsided. 

At  the  end  of  about  two  months  (if  there  be  no  intolerance  of  light  or  irritability  of 
the  eye)  glasses  should  be  ordered,  two  pairs  being  given  ;  one  for  going  about,  and  one 
for  reading;  convex  13  D  will  usually  be  found  most  suitable  for  the  former  purpose, 
convex  16  D  for  the  latter.  But  should  the  patient  have  been  myopic  or  hypermetropic 
before  the  operation,  glasses  weaker  or  stronger  than  these  may  be  required. 

This  is  the  usual  course  of  cases  of  extraction  of  cataract ;  all  do  not,  however,  go  on 
so  favorably. 

'  Dunnage's  bandagu  consist  of  a  piece  of  material  of  an  open  texture — through  which  water 
will  easily  run — of  such  a  length  as  to  cover  both  eyes,  and  leave  some  to  spare.  To  each  end  of 
this  piece  are  attached  tapes  by  which  the  bandage  is  secured. 
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A  day  or  two  days  after  the  operation  the  patient  may  complain  of  severe  pain  in  the 
yeball,  temple,  and  brow,  and  on  removing  the  bandage  the  lids  may  be  found  puffy  and 
ed,  or  perhaps  much  swollen. 

These  symptoms  always  indicate  inflammatory  changes  in  some  of  tlie  ocular  struc- 
nm;  the  inflammation  may  be  simply  an  attack  of  iritis,  which  will  probably  proceed 
to  a  favorable  termination  ;  but  may  subsequently  affect  the  choroid,  a  clironic  form  of 
diormdo-iritis  being  set  up,  which  leads  to  softening,  and  eventually  to  shrinking  of  the 
|)obe;  the  cornea  may  be  inflamed  or  suppurating,  or  inflammation  and  suppuration  of 
ill  the  ocular  structures  (panophthalmitis)  may  have  set  in.  For  the  treatpaent  of  these 
cues  t«e  Iritis,  Comeitis,  &c. 

A  not  uncommon  cause  of  pain  and  irritation  is  the  occurrence  of  entropion  of  the 
kwer  lids ;  this  must  be  remedied  by  operation  {see  Operations  on  the  Eyelids). 

[Hie  after«treatment  of  cataract  extraction  is  of  paramount  importance ;  and  the  pad- 
diif  and  bandaging  to  which  the  eyes  are  often  subjected,  would  seem,  at  least,  in  hot 
weather,  to  tend  to  produce  disastrous  complications.  The  simple  dressing,  advised  and 
ilwaya  employed,  by  Dr.  Levis,  of  this  city,  seems  to  be  far  more  rational,  and  from  ex- 
poience  is  shown  to  give  most  excellent  results.  It  is  well  known  that  the  skin  of  the 
Wy  becomes  irritated  if  kept  covered  by  bandages  saturated  with  perspiration  for  a 
mber  of  days ;  how  much  more  likely  is  the  eye  to  become  inflamed,  if  covered  with 
nttim  and  bandages,  that  retain  the  tears  and  secretions  in  contact  with  the  lids  and  cor- 
nea. The  dressing,  that  is  preferable  to  all  others,  is  very  simple,  and  requires  no  band- 
lie.  One  or  two  semi-circular  pieces  of  rubber  plaster,  cut  smaller  than  the  lid,  are 
|weed  upon  the  upper  lid  while  the  eye  is  closed.  These  stiffien  the  lid  as  a  splint,  and 
|iRT<»t  the  patient  raising  it ;  if  two  are  not  suflicient  to  give  the  requisite  rigidity,  others 
eu  be  superimpotied,  or  thicker  plaster  may  be  used.  This  dressing  is  much  lighter  and 
noler  than  the  cotton  packing  usually  placed  over  the  eye,  allows  all  secretions  to  drain 
fittft  onder  the  lid,  and  enables  the  surgeon  to  look  at  the  eye  and  instill  atropia  without 
KBoving  the  dressing.  The  eye  not  operated  on  should  be  closed  in  a  similar  manner  ; 
nd  tbe  patient  kept  in  a  darkened  room.  In  two  or  three  days  the  plaster  may  be  removed, 
ind  Dew  pieces  applied,  to  be  perhaps  discontinued  at  the  end  of  a  week. — J.  B.  R.] 

Causes  of  Unsatisfactory  Results  of  Cataract  Extraction. 

The  result  of  an  operation  for  extraction  of  cataract  may  be  marred  by  closure  of  the 
popil  consequent  on  iritis,  by  obstruction  of  its  area  with  opaque  lens  capsule,  or  by 
opacity  of  the  vitreous  humor. 

Occlusion  of  the  pupil  should  be  remedied  by  making  an  artificial  one  {see  Artificial 
^pl);  capsular  obstructions  should  be  torn  through  with  cataract  needles,  cut  across 
with  scissors,  or  removed  bodily  with  forceps. 

The  greatest  caution  must  always  be  exercised  in  meddling  with  opaque  capsule,  as  an 
<'ptt»lion  upon  it,  especially  an  attempt  to  tear  it  forcibly  away,  is  very  likely  to  be  fol- 
lowed by  increase  of  tension,  inflammation,  or  even  suppuration  of  the  eyeball. 

Fm*  (^lacity  of  the  vitreous  humor  nothing  can  be  done. 

EXTIRPATION  OF  THE  EYEBALL. 

»*BH)val  of  the  eyeball  is  called  for  under  the  following  conditions  : — 

(1)  In  all  cases  of  injury  causing  complete  disorganization,  with  collapse  of  the  globe 
"•dftjcape  of  its  contents. 

(2)  In  cases  where  one  eye,  having  been  damaged  by  injury  or  disease  to  such  an 
Wient  as  to  render  it  practically  useless^  becomes  irritable  or  painful,  and  the  sound  eye 
*PP«n  threatened  by  sympathetic  ophthalmia. 

i^)  In  cases  where  an  eye  lost  from  injury  or  disease,  and  quite  hlind^  is  a  source  of 
•""oyttce,  even  though  the  other  eye  be  not  threatened. 

W  In  casea  where  the  globe  has  become  the  seat  of  malignant  disease. 

Extirpation  of  the  eyeball  should  be  thus  jwrformed  (for  ))osition  of  patient  and  opera- 
***wFig.  110,  p.  266) :  The  instruments  required  are  a  wire  speculum,  toothed  forceps, 
Jl*ir  of  blunt-pointed  scissors,  curved  on  the  flat  (Fig.  123)  and  a  strabismus  hook. 
*»*  patient  being  thoroughly  under  the  influence  of  an  anassthetic,  the  operator  should 
P^  the  wire  speculum  between  the  lids,  then  by  the  aid  of  the  forceps  and  scissors  cut 
^^uvogfa  the  conjunctiva  all  round  the  cornea  as  close  to  its  margin  as  possible ;  he  should 
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then,  with  the  strabismus  hook,  take  up  the  four  recti  muscles,  one  after  the  other,  and 
divide  them  with  the  scissors,  either  the  external  or  internal  rectus  being  cut  at  a  little 
distance  from  the  globe,  so  as  to  afford  a  hold  for  the  forceps  in  the  subsequent  steps  of 
the  operation,  and  the  other  three  muscles  as  close  to  it  as  possible. 

Fio.  123. 


Extirpation  scissors. 

The  muscles  having  been  divided,  the  hook  should  be  made  to  sweep  round  the  globe, 
so  as  to  be  sure  that  nothing  is  left  uncut.  By  pressing  the  speculum  backwards  the  eye- 
ball will  become  dislocated  in  front  of  the  lids,  and  then  being  steadied  by  holding  the 
piece  of  muscle  purposely  left,  with  the  forceps,  the  scissors  should  be  passed  behind  it 
until  their  points  are  found  to  be  in  contact  with  the  optic  nerve,  then  slightly  withdrawn, 
opened  widely,  pressed  forwards  again,  and  the  nerve  divided  by  a  single  cut. 

As  soon  as  the  nerve  has  been  cut  through,  the  eyeball  will  be  almost  free,  being  held 
only  by  the  oblique  muscles,  which  should  be  divided  close  to  the  sclerotic.  Should  there 
be  free  hemorrht^e  the  speculum  may  be  left  between  the  lids,  a  piece  of  sponge  pressed 
firmly  into  .the  orbit,  and  secured  by  a  turn  of  bandage ;  when  all  bleeding  has  ceased  the 
sponge  should  be  removed  with  the  speculum,  and  two  small  pads  of  wet  lint  and  a  band- 
age  applied.  Should  the  hemorrhage  be  but  slight  two  or  three  small  pads  of  wet  lint 
must  be  laid  over  the  closed  lids,  and  secured  by  a  bandage  in  the  same  manner  as  in 
other  operations  on  the  eye.  In  about  a  month  or  six  weeks  an  artificial  eye  may  be 
ordered.  [Dr.  Chisholm  has  recently  reported  a  case  of  tetanus  following  enucleation  of 
the  eyeball,  but  usually  the  results  are  very  gratifying.] 

ABSCISSION. 

Abscission  is  the  removal  of  that  portion  of  the  eyeball  (including  the  ciliary  region) 
situated  in  front  of  the  attachments  of  the  recti  muscles,  tiiese  being  left  intact.  The 
object  of  this  operation  is  to  leave  a  movable  stump,  on  which  an  artificial  eye  can  rest 
and  be  moved  in  harmony  with  the  movements  of  the  sound  one. 

Abscission  is  indicated  in  staphyloma  occupying  the  whole  or  greater  part  of  the  former 
situation  of  the  cornea,  the  remainder  of  the  globe  retaining  its  normal  curvature. 

The  operation  should  be  thus  performed  (for  position  of  patient  and  operator  tee  Fig. 
110,  p.  26G)  :  The  instruments  required  are  a  wire  speculum,  toothed  forceps,  strabismus 
scissors,  a  triangular  cataract  knife,  a  curved  needle  and  silk.  The  patient  being  tho- 
roughly under  the  influence  of  an  anaesthetic,  the  wire  speculum  should  be  placed  between 
the  lids,  the  conjunctiva  divided  all  round  close  to  the  corneal  margin  (as  for  extirpation), 
and  dissected  back  to  the  desired  extent. 

Then  with  the  curved  needle  a  single  suture  should  be  passed  from  side  to  side  across 
the  front  of  the  eyeball  through  both  edges  of  the  divided  conjunctiva,  and  the  silk  left 
hanging  in  a  large  loose  loop  on  the  patient's  face. 

The  staphyloma,  the  whole  of  the  ciliary  body,  and  sclerotic  corresponding  to  it,  should 
then  be  removed  by  transfixing  the  globe  with  the  triangular  knife  just  in  front  of  the 
insertions  of  the  internal  and  external  recti  muscles,  cutting  out  upwards  in  front  of  the 
insertion  of  the  superior  rectus,  and  finishing  the  removal  by  a  sweep  of  the  knife  in  the 
opposite  direction. 

The  silk  should  be  then  drawn  up  and  tied,  by  which  means  the  conjunctiva  will  be 
made  to  cover  the  wound  in  the  globe,  and  wet  lint  and  a  bandage  applied.  As  soon  as 
the  parts  have  firmly  liealed  an  artificial  eye  may  be  worn.  , 

Abscission  should  be  performed  in  preference  to  excision  of  the  globe  in  children ;  the 
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preisf'nce  of  the  slump  left  prevents  lo  a  fjrput  extent  the  slinnking,  or  non-development, 
of  the  orbit  which  will  occur  if  the  evebfill  be  removed  entirely. 

In  older  persons  excision  is  jrpnerally  to  he  preferred,  a>i  the  sttimp  left  after  abscission 
is  rcry  liable  to  become  troublesoine,  rtml  in  the  very  old  is  prone  to  siippumte. 

AFFECTIONS  OF  THE  ORBIT. 

Protrusion  of  the  Eyeball As  many  of  the  diseases  of  (he  orbit,  nnd  to  a  con- 

eiden»ble  extent  tumors  <if  the  evt-ltall  itself,  cause  more  or  less  protrusion  of  the  };lobe,  it 
will  be  well  to  sjiy  a  few  words  on  tltis  subject  before  describing  the  morbid  changes  which 
may  give  rise  to  il. 

The  symptoms  are  obvious  enough,  and  do  not  require  description.  The  causes  are 
1  tUe  following  : — 

1.  Inflanmuition  within  the  orbit,  either  with  or  without  the  formation  of  abscess. 

2.  HcrnorTlmj»e  into  the  orbif. 
Va*euhir  protrusi(»n  nf  the  eyeball. 
Exophthalmic  jjoitre. 

5.  Tumors  witliin  the  orbit,  nodes,  exostoses,  malignant  growths,  cysts,  nievi,  &c.  [An- 
tral tumors  may  push  up  the  Hoor  of  tlu"  cirhil,  arul  cause  prolrtision  of  the  eyebalL] 

fi.  Knlargemenl  of  the  eycbnll  itself  from(f<)  •jrowtbs  malignant  or  simple;  (6)  inflani- 
nuition  and  suppuration  of  the  whole  eyehal!  {ophtluUmitis). 

7.  Paralysis  of  its  muscles,  allowing  the  globe  lo  drop  forwards,  and  thus  assume  an 
utitisunl  prominence. 

Double  vision  is  generally  complained  of  in  protrusion  of  the  eyeball.  The  ill  eflPect^ 
I  of  the  abnortnal  jiosition  are  seen  bnlh  in  the  globe  itself  and  in  the  lids.  Should  the 
I  jimtrufiion  be  so  peat  that  the  lids  cannot  be  closed  over  the  eyeball  the  cornea  will  be 
left  unpmi<*rted  and  may  become  op{H[ue,  and  afterwards  ulcemle  or  slough.  If  the  pro- 
trusion citntinue  for  long  the  lids  become  dislended  and  fl.'iccid,  their  movements  being 
much  impaired;  the  le^r  puncta  may  also  iK-come  displaced,  giving  rise  to  continual 
watering  of  the  eye. 

TlcKATMKNT In  all  cases  where  the  eyeball  is  healthy  care  should  betaken  to  protect 

the  cornea  froai  injurious  expo.sure  by  dmwing  the  lids  over  it  and  keeping  tht-m  fixeil  by 
a  cumpresa  an<l  bandage,  but  in  extreme  cases  the  edges  of  the  lida  must  be  pared,  united 
by  sutures,  and  allowed  to  heal  lirmly  togetlier. 

Inflammation  -within  the  orbit. — InfJammation  may  affect  the  soft  tisauea 
within  ti<e  orbit,  the  periosteum,  or  the  bone  il:?elf ;  it  may  end  in  resolution,  the  parts 
returning  to  their  natural  condition:  chroiuc  thickening  may  result,  causing  more  or  less 
permanent  protrusion  and  impairment  of  the  movements  of  the  eyeball ;  or  abscess  nmy 
iVirm,  and  in  the  case  of  periostitis  or  ostitis  caries  and  necrosis  of  the  bony  walla  may 
mfiervcne. 

Stmi'TOMS. — Inflammation  within  the  orbii  is  accompanied  by  more  or  less  febrile  dis- 
turbance, pain  of  a  throbbing  chanicter  much  increased  hy  pre>is«re^  swelling  of  the  c<m- 
junctiva  and  lids,  more  or  less  prominence  and  impaired  movement  of  the  eyeball, 
intolerance  of  light,  and  watering  of  the  eye  ;  it  may  be  the  result  of  colil,  injuries,  or 
general  disease,  as  erysipelas,  and  (in  the  case  of  periostitis)  of  syphilis,  or  may  come  on 
in  debilitated  states  of  the  system,  cluring  recovery  tVum  acute  diseases  (scarlet  fever, 
mettsleji.  &c,),  or  from  over-lactation.  It  \a  not  easy  to  distinguish  iuHatnraation  aflecling 
llie  soft  (uirts  only  irum  inflummalion  of  the  periostetmi  or  bone. 

TuKATMKNr  should  consi?ii  in  allaying  pain  and  inflammation  by  means  of  opium 
iutrmiillr,  fomrntJitions  of  pop[»y-head.s  to  t!je  affected  part,  leeches  to  the  corresponding 
temple  (two  lo  six  in  number),  and  rest  in  bed  in  »  darkened  room;  any  general  medical 
iTMtttment  which  may  appear  most  applicable  shmihl  also  be  employed. 

For  injHtance,  if  the  jMitient  be  strong  and  healthy,  low  diet,  purgatives,  &c.,  should  be 
Imd  rrc^tirse  to;  if  weakly,  as  during  recovery  from  some  acute  disease,  tonics  and  good 
diet  fibould  be  prescrilxMl.  IShould  the  patient  be  the  subject  of  sypliilis  this  should  be 
(mtted. 

the   inflammation  go   on   to    the  formation   of  abscess,   the   s^Tnptoms  are 
ftr-d,  tlie  conjunctiva  b«?comes<  niore  swollen,  and  in  >ome  i;a!<es  almost  covers  the 
epT-  ally  swollen  and  red,  the  pnjminence  and  impairint!nt  of  moventent 

of  t  «■,  and  rigors  may  occur.     Vision  becomes  misty,  and  in  some  ca.*ies 

all  peri-fptiun  of  light  \a  entirely  lotjt.     After  a  time  fluctuation  may  be  detected;  if  left 
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to  itself,  the  abscess  will  burst,  the  pus  being  discharged  either  through  the  skin  or  con- 
junctiva. The  abscess  having  been  emptied,  in  favorable  cases  the  swelling  will  disap- 
pear, the  eyeball  resume  its  natural  position,  and  the  opening  heal.  But  in  some  cases, 
especially  if  the  suppuration  be  associated  with  caries  and  necrosis  of  the  bone,  the  abscesa 
will  remain  open,  or  the  orifice  alone  heal,  the  sac  again  becoming  filled  with  pus. 

Treatment As  soon  as  the  surgeon  feels  satisfied  of  the  existence  of  pus  in  the  orbit 

it  should  be  evacuated;  if  fluctuation  can  be  detected  the  diagnosis  is  easy  enough,  but 
even  if  this  cannot  be  done,  and  suppuration  is  suspected,  an  exploratory  puncture  should 
be  made,  when  the  escape  of  pus  will  clear  up  any  doubt. 

The  best  method  of  opening  an  abscess  in  the  orbit  is  that  recommended  by  Mr.  Hilton 
for  evacuating  pus  situated  at  a  depth  from  the  surface  amongst  important  structures. 
The  operation  should  be  performed  as  follows : — An  incision  liaving  been  made,  either 
through  the  skin  or  conjunctiva,  at  that  part  where  the  eyeball  appears  most  thrust  away 
from  the  wall  of  the  orbit,  a  grooved  director  should  be  thrust  in  (the  surgeon  bearing  in 
mind  the  direction  of  the  wall  along  which  he  is  passing  the  instrument  and  the  depth  of 
the  orbit).  As  soon  as  pus  is  seen  escaping  along  the  groove  of  the  director  a  pair  of 
small  dressing  forceps  should  be  passed  along  it  until  their  points  are  within  the  abscess; 
the  bhides  should  then  be  separated  slightly  and  drawn  out  whilst  so  separated;  a  ragged 
opening  will  thus  be  left,  which  is  not  likely  to  close  too  soon,  and  the  danger  of  cutting 
important  structures  will  be  obviated. 

The  greatest  care  must  always  be  taken  not  to  injure  the  eyeball.  As  the  operation  is 
very  painful,  an  anaesthetic  should  be  given. 

Immediately  after  the  operation  search  should  be  made  by  means  of  a  probe  for  dis- 
eased bene  or  foreign  bodies ;  if  a  foreign  body  or  loose  sequestrum  be  detected  it  should 
be  at  once  removed;  diseased  bone,  if  still  firm,  may  be  left  to  itself,  and  will  either  come 
away  spontaneously  or  may  require  removal  at  a  later  period.  If  the  opening  appear 
inclined  to  close  too  soon  it  should  be  kept  open  by  means  of  a  piece  of  lint  passed  into  it ; 
only  Ifjsfht  water  dressings  need  be  applied. 

Periostitis  or  ostitis  foUo-w^ed  by  caries  and  necrosis  of  the  -walls  of 
the  orbit.  Symptoms. — The  symptoms  of  periostitis  or  ostitis  going  on  to  caries  or 
necrosis  are  similar  to  those  above  described,  excepting,  perhaps,  that  the  pain  is  more 
severe  and  often  aggravated  at  night.  Tliis  form  of  inflammation  should  always  be  sus- 
pected in  persons  suffering  from  syphilis,  and  occasionally  nodes  nuiy  be  met  with  at  the 
margin  of  the  orbit  or  on  the  foreiiead;  their  existence  should  always  lead  the  surgeon  to 
suspect  that  the  inflamniatiun  within  the  orbit  is  periosteal.  When  the  abscess  has 
formed  and  burst,  or  lias  been  opened,  the  seat  of  inflammation  becomes  evident  from  the 
character  of  the  pus,  which  is  of  that  peculiar  unhealthy  and  bad-smelling  variety  met 
with  in  abscesses  connected  with  diseased  bone,  as  well  as  from  the  condition  of  the  open- 
ing, which  remains  patent  and  is  surrounded  by  large  unhealthy  granulations,  and  from 
the  fact  that  the  bare  bone  can  be  felt  with  a  probe  psissed  through  the  opening. 

Caries  and  necrcjsis  usually  end  in  recovery  after  a  time,  the  diseased  bone  being  thrown 
oflT  and  the  sinus  becoming  closed.  The  disease  generally  attacks  the  margin  of  the  orbit 
and  often  leaves  cicatrices,  which  cause  great  disfigurement  and  deformity  of  the  eyelid. 
Should  caries  or  necrosis  occur  deeply  in  the  orbit  the  results  may  be  most  serious,  the 
optic  nerve  becoming  affected  and  vision  lost,  or  the  disease  may  spread  to  the  interior  of 
the  skull,  set  up  meningitis,  and  cause  death. 

Treatment In  the  earlier  stages  the  treatment  should  be  the  same  as  that  described 

under  inflammation  and  abscess  of  the  orbit,  but  when  the  abscess  has  burst,  or  been 
opened,  its  cavity  should  be  syringed  out  daily  with  some  mild  disinfecting  solution  ;  care 
must  be  taken  to  prevent  its  too  early  closure,  by  meiins  of  a  piece  of  lint  pushed  into  the 
sinus  ;  exuberant  granulations  should  be  kept  down  by  the  application  of  nitrate  of  silver, 
and  distortion  of  the  lids,  if  likely  to  occur,  must  be  prevented  by  uniting  their  edges  («m 
Operations  on  the  Eyelids). 

If  any  pieces  of  bone  are  found  loose  they  should  be  removed  by  operation. 

Hemorrhage  into  the  orbit. — Orbital  hemorrhage  may  depend  upon  the  sponta- 
neous rupture  of  a  vessel  within  the  orbit,  and  should  it  be  considerable,  may  produce 
displacement  of  the  eyeball.  The  blood  may  become  diffused,  and  appear  beneath  the 
conjunctiva,  being  subsecjuently  gradually  removed  by  absorption  ;  occasionally,  however, 
the  clot  becomes  encysted,  and  permanent  displacement  of  the  eyeball  results.  Hemor- 
rhage into  the  orbit  also  occurs  in  fracture  of  its  walls  frequently  to  a  considerable  extent ; 
subconjunctival  ecchymosis  being  a  prominent  symptom  in  some  cases  of  fracture  of  the 
base  of  the  skull  extending  tlirough  the  roof  of  the  orbit. 
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Hemorrhaoje  sufficient  to  cause  displacement  of  the  eyeball  Ims  occurred  after  the  oper- 
mtion  tor  strabismus. 

Treatment. — In  cuses  of  spontaneous  liomorrhn^e,  light  pressure  should  be  applied  to 
thr  cyr  by  a  pad  of  lint  or  cotton  wool  nnt\  a  bandnge.  Where  exeesjsive  hemorrhage 
occurs  nfler  operations  for  strabismus  a  Inrge  pad  of  lint  should  be  pbiced  on  the  eloiiied 
lidj«,  and  tinn  pres^^tire  by  jueuns  of  a  bandnjjf*  kept  up  for  a  few  hours  after  the  operation. 
Hemorrliuge  from  fracture  of  the  orbital  walls  is  only  of  eecomlaiy  importance  to  the 
injury  which  caused  it,  and  \m\y  be  left  to  itself;  it  is  of  more  interest  to  the  general 
sunj^'on  lliun  the  ^p^'ciulist. 

Vascular  protrusion  of  the  eyeball This  is  the  nsune  applied*  and  very 

justly,  by  Mr.  Thomas  Nunneley  ('Medico-Chir.  Trans./  vol.  xlviii.)  to  a  set  of  cases 
formerly  eonsideiv<l  to  lielong  to  the  class  of  **anein*ism  by  anasloraosis,"  but  which  I^Ir. 
Nunneley  shows  ditler  in  many  essentiaU  from  the  latter  affection,  both  in  their  clinical 
aspect  and  history,  lie  ha-^  also  had  op[jorlunilies  of  verifying  his  diat^nosis  by  iMMt- 
mortem  examination,  and  in  no  ease  bus  he  met  with  an  instance  of  the  above-mentioned 
nllrction  due  to  this  cause.  Mr.  Nunneley  luis  reportett  in  all  seven  cases,  and  mentions 
some  ten  or  twelve  others  described  by  various  writers.  The  cases  reported  are  chiefly 
eilht'r  instances  of  traumatic  aneurism  or  aneurism  arising  s|>ontaneously  from  rujiture  of 
»  disHjised  artery  in  an  ehti-rly  {tersouj  but  in  one  case  a  eancnrous  growth  was  found 
involving;:  the  orbit  and  other  |iiirt!s. 

The  symptoms  complained  i»f  by  lli'"  patient  are,  noise  in  the  head  and  fe«b'ng  of  tension, 
ffingifig  In  llie  furs,  pain  in  the  orbit  atul  eyeball,  all  of  which  xire  aggravated  by  sfoojiing 
or  exertion,  but  are  nevt-rlhelesri  nu>st  annoying  at  night.  ThetJe  tiyuijitoms  are  accom- 
fianiiMl  by  more  or  less  protrusion  and  inipain'il  mobility  of  the  eyrbal!,  dimness  of  vision, 
much  congestion,  prineijially  venou^;,  of  th<'  eyeli<ls  and  ooniunctiva,  and  chemosis  ;  pulsa- 
tion (which  imiv  be  controlh;d  by  prrssare  on  th»<  carotid  of  the  same  side)  in  anv  part  of 
the  orbit,  and  communicated  to  the  eyeball,  and  often  a  bruit  heard  on  auscultation  over 
the  brow  or  other  parts  imnn'<!iately  atljoining  the  orbit. 

In  most  cases  these  symptonjs  have  come  on  at  a  varying  time,  after  some  injury  to 
the  bi'nd,  or  have  occurred  spontaneously  and  suddenly. 

The  morbid  changes  met  witli  in  the  three  cases  examined  after  death  by  Mr.  Nunneley 
were  in  one  (in  which  the  disease  eonimencefl  spontani'iMisly,  and  the  j>atient  died  sixteen 
days  after  ligature  of  the  carolid)  a  dilatulioii  of  the  carotid  at  tin*  point  o\'  giving  off  the 
ophthalmic  branch,  the  dilatation  being  filled  with  and  sdrruanded  by  t-oagahim  ;  the 
Ophthalmic  artery  itvSelf  was  somewhat  dilated,  it:<  coats  thickened,  and  atheromatous  in 
pttrt>;  two  of  its  branches  were  much  dilah-d  and  filled  with  clot.  In  another  case,  also 
af  spontaneous  origin,  a  circuni.scribed  atuMirisni  of  tlie  ophthalmic  artery,  close  to  its 
origin,  wjis  iliscovered.  The  third  ca^^e  was  found  to  be  one  of  cancerous  disease  witiiin 
thr  orbit,  associated  with  cancerous  tuoKjrs,  in  other  jKirts  of  the  bo«ly. 

In  the  majority  of  cases  of  •*  vascular  protrusion"  of  the  eyeball ,  the  disease  is  not 
within  the  orbit,  but  intracranial,  the  protrusion  being  dependent  on  obstructions  to  the 
return  of  venous  blood,  and  analogous  to  the  swelling  and  congestion  seen  in  the  limbs 
when  the  main  artery  is  atli^cted  by  aneurisnu 

It  is  easy  to  understand  how,  in  a  small  and  firmly  hounded  space  like  the  cavernous 
rtnos,  a  very  insignificant  dilatation  of  the  commencement  of  the  ophtiialrnic  artery,  or  of 
the  carotid  itself  at  any  point  within  the  sinus,  or  a  small  hemorrhage  from  either,  may 
protif  u  most  serious  imjiediment  to  the  return  of  veutuis  bh)od,  much  more  so  than  tl»e 
MIDi^  amount  of  dis<mse  situated  in  the  cavity  of  the  orbit  itself. 

N«BVUS,  as  is  well  known,  is  not  unfretpienlly  met  with  in  the  orbit,  but  is,  usually, 
e»-  li  (liagnos^nl.     (See  p.  'I'M.) 

trauumtiii  aneurism  of  the  orbit,  which  is,  I  believe,  unique,  came  under  my 
ol-  in  Septendier,  l^TH. 

i  '  at,  a  y<»ung  gentleman,  was,  some  two  months  previously,  opening  a  hamper 

in  which  were  some  Iwitles  of  soda  water  :  one  of  these  burst,  jind  a  large  piece  of  glass 

^i|P«  driven  with  consi<lemble  force  into  the  left  orbit,  inflicting  a  wound  in  the  upper 

lid,  just  exiernal  to  the  internal  angular  process  of  the  frontal  bone;  the  ghvss  dropped 
.  ghv"  ^'■•'— tal  hemorrhage  occurred,  which  was  stop[)ed  by  pressure;  much  sw^elling 
ond  e< '  "f  the  lids  followed,     Tlie  wound  healed,  the  swelling  and  ecchymosis 

diAapfHrar'  -I,  mtmI  all  appear*id  to  be  going  on  well,  but  shortly  before  being  seen  by  me 
the  eyrball  »^emed  lo  be  somewhat  protruded,  and  considerable  congestion  ol'  the  eyelids 
ftii)  tiva  WHS  noticed.     When  first  seen  by  me  there  was  much  venous  congestion 

ol  ids   and  conjunctiva  (no  chemosisi),  marked  prolrusiou  of  the   eyebjUl   in   a 
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direction  somewhat  outwards ;  a  small  |)ulsating  tumor  could  be  distinctly  felt  near  the 
inner  angle  of  the  orbit ;  a  marked  thrill  wa.s  communicated  to  the  eyeball,  which  could 
be  felt  on  placing  tho  iiand  upon  the  closed  lids ;  a  buzzing  in  the  head  was  complained 
of,  especially  on  stooping ;  tlierc  was  a  small  linear  cicatrix  over  the  pulsating  tumor, 
marking  the  seat  of  the  original  injury. 

Ophthalmoscopic  examination  showed  an  extremely  dilated  and  tortuous  condition  of 
the  retinal  veins,  but  detected  no  pulsation  ;  there  was  no  impairment  of  vision. 

Pressure  on  the  left  carotid  at  once  stopi)ed  the  pulsation,  and  caused  considerable 
decrease  of  the  venous  congestion. 

Aneurismal  varix  was  diagnosed.     Perfect  rest  and  pressure  applied  directly  to  the 
part  were  tried  for  some  months  without  benefit.     It  was  at  length  determined  by  the 
patient's  medical  attendant  to  perform  an  operation  ;  accordingly,  an  incision  was  made 
over  the  tumor,  and  several  fair-sized  vessels  which  appeared  to  communicate  with  it- 
were  tied  ;  the  wound  iiealed  kindly. 

I  saw  the  patient  again  at  the  beginning  of  the  summer  of  1874.  The  congestion  had 
disappeared,  the  pulsation  ceased,  and  the  eyeball  had  returned  to  its  natural  position,  the 
only  sign  of  the  disease  remaining  being  a  small  linear  cicatrix  in  the  upper  eyelid  and  a 
slight  thickening  near  the  inner  angle  of  the  orbit  in  the  position  previously  occupied  by 
the  pulsating  tumor. 

TuKATMENT. — Rcst,  low  diet,  witli  de{)ressing  remedies,  as  cold  applied  locally,  and 
the  administration  of  digitalis  or  antimony,  should  always  have  a  fair  trial.  Pressure 
applied  locally,  by  means  of  a  pad  and  bandage,  should  also  be  employed  if  it  can  be 
borne. 

These  means  failing,  recourse  must  be  had  to  digital  pressure  of  the  carotid,  kept  up  for 
some  hours,  the  patient  being  under  the  influence  of  an  anaesthetic,  as  pressure  in  the 
neck  gives  rise  to  such  intolerable  i>ain,  that  even  the  most  resolute  can  only  bear  it  for  a 
few  minutes  at  a  time. 

As  a  hist  resource,  a  ligature  must  be  applied  to  the  common  carotid  on  the  same  side 
as  the  disease. 

This  operation  was  performed  in  all  but  one  of  Mr.  Nunneley's  cases  with  the  best 
results. 

Should  a  case  similar  to  that  reported  in  this  article  occur,  the  operation  which  proved 
so  sucessful  in  it  should  be  performed. 

Exophthalmic  Goitke  (Basedow's  Disease)  [or  Graves's  Disease]. 

This  disease  is  characterized  by  protrusion  of  the  eyeball,  impairment  of  the  movements 
of  the  lids,  and  diminished  sensibility  of  the  cornea  and  conjunctiva,  accompanied  by  dis- 
turbance of  the  heart's  action  and  systolic  murmurs  in  tiie  heart  and  gre^t  bloodvessels  of 
the  neck  togetiier  with  dyspnoia  and  enlargement  of  tlie  thyroid  body. 

Trkatmknt Should  the  protrusion  of  tjje  eyeballs  be  very  extreme,  ulceration  and 

perforation  of  the  cornea  may  occur ;  this  may  be  guarded  against  by  protecting  the  cornea 
witii  a  small  jwul  and  light  bandage  applied  over  the  closed  lids,  or  the  palpebral  aperture 
may  be  closed  by  operation.  These  patients  are,  however,  extremely  intolemnt  of  anae- 
sthetics. General  medical  treatment  should  also  be  employed;  for  this  the  reader  is 
referred  to  works  on  general  medicine. 

Tumors  of  the  Orbit,  Orbit  and  Eyeball,  and  Eyeball  alone. 

Tumors  of  the  orbit  alone  are — exostoses,  naivi,  cysts,  nodes,  and  malignant  growths. 
Those  of  both  orbit  and  eyeball  are  usimlly  malignant,  and  commence  primarily  either  in 
the  eyeball  or  some  of  the  other  structures  within  the  orbit.  Those  ot  the  eyeball  alone 
are  also  for  the  most  part  malignant,  but  simple  sarcomatous  and  cystic  growths  are  occa- 
sionally met  with. 

Tumors  of  the  Orbit  alone. 

Exostoses. — These  are  of  two  kinds,  either  hard,  ivory -like  masses,  consisting  of 
compact  bony  tissue ;  or  soft  spongy  growths,  of  an  open  cancellated  structure. 

Bony  tumors  are  generally  met  with  as  hard,  more  or  less  circumscribed  outgrowths  of 
varyinjr  size,  growing  either  from  the  bone  itself  or  from  the  periosteum.  They  affect  the 
orbit  alone,  or  may  project  into  neighboring  cavities,  a  fact  which  should  be  borne  in 
mind  when  attempting  their  removal. 
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FuKATMKNT — SIkuiM  exostojiis  of  llie  orbit  give  rise  to  inconvfniencc,  ii  itmv  he 
r»?inov<?<l  by  o[»f ration.  An  inoisioii  sboiibl  b**  made,  jmrnllel  with  the  mar;,nn  oftlie  orbit, 
over  the  most  prominent  part  of  the  growth,  which,  Itaving  been  thoiowghly  PX|»osed, 
fihotiid  be  removed  in  any  way  which  may  appear  llie  most  eflectunl,  the  ^jreatest  care 
being  taken  to  guard  \hr  ejeltall  from  injury,  and^  if  posssihle,  to  preserve  the  continuity 
of  the  hm-dirymal  eanuliculi  and  i>ositii»n  of  tlie  tear  jMincta.  In  the  removal  ot"  the  hard 
ivory  exostosis  the  greate^it  dilliLulty  will  be  experienced*  some  hours'  patient  work  with 
ehiisel  and  mallet  being  oeeasionally  required.  The  .Nurgeon  who  undertakes  tho  removal 
of  M»ch  a  •.'rowth  should  be  aware  of  the  extreme  diJBculty  to  be  surmounted,  and  arm 
hlm^df  with  a  corresponding  umonni  of  patience  and  perseverance  before  commtMicing 
ihe  oftemtion.  The  soft,  spongy  growths  are  much  more  easily  removed  ;  liie  tumor, 
having  been  thoroughly  exjtosed,  can  usually  be  broken  otl"  with  strong  forceps.  Should 
the  growth  be  on  the  inner  side  of  the  orbit,  and  much  force  be  used  in  its  removal,  the 
cavity  of  the  nose  may  be  opened  and  th<?  operator  may  be  rather  alarmed  at  seeing  large 
qmintities  of  air  bhiwu  out  with  the  blow!.  This  accident,  however,  need  occasion  no 
uuea^iu^r^,  as  it  makes  no  difference  to  the  progress  of  the  ease  ;  nevertheless,  c,'\re  should 
alvruya  be  taken  not  to  fracture  tlte  orbital  walls;  should  I  he  fracture  take  |ilace  in  the 
roof,  instead  of  the  inner  wall,  the  consequences  would  be  most  disastroug.  as  the  cavity  of 
the  cranium  would  be  opened.  [The  ilental  engine  with  proper  burrs  may  lie  used  in  re- 
Biovini;  *;ueh  growths.] 

Naevi  are  not  uncommonly  met  witlj  in  or  about  the  orbit,  sittmled  generally  ne.'ir  its 
margin,  or  in  the  eyelids,  but  sometimes  growing  deeply  in  the  orbilal  cavity.  They 
lirrscni  much  the  same  characters  as  it>  oilier  situations,  being  soft  to  the  touch,  of  a  blui.sh 
color,  and  becoming  harder  and  nuire  tenj<e  during  crying  or  straining. 

Tkf.atment — Subcutaneous  ligature  is  most  np))Iicable  in  some  cases,  but  care  should 
be  taken  to  prevent  as  much  as  possible  subsecpient  cicatrization,  in  consequence  of  the 
deformity  il  may  pro<luce  in  or  about  tlie  eyelids.  Other  cnsesi  nuiy  be  trcate<l  by  setting 
up  adhe.sivu  inllamniation  within  the  growth,  by  the  use  of  the  galvanic  cautery,  or  by 
pas«ilng  a  number  of  small  setons  soaked  in  perehloride  of  iron  through  its  substance.  The 
setons  should  be  left  in  until  they  have  set  up  a  slight  amount  *»f  suppuration.  Injection 
of  the  growth  with  perchloride  of  iron,  solution  of  tannin,  or  chloride  oi'  zinc,  may  also  be 
tried,  but  the  greatest  caution  is  necessary,  as  the  operation  has  occasitinally  been  followed 
by  the  ^udden  death  of  the  patient. 

Cysts.^ — Various  kinds  of  cysts  are  met  with  in  and  about  the  orbit,  the  most  common 
bring  the  con;»enital  dermoid  cyst  («««■  Operations  on  rhe  Kyelids).  Simple  cysts,  probably 
the  remains  of  hemorrliages,  and  cysts  connected  with  the  lachrymal  gland,  ore  also  met 
with.      Hydatids  have  occasionally  been  seen. 

N^odes — Periosteal  nodes  ai*e  not  unfrequently  met  with  ;  they  occur  as  hard  and 
sometime*  painlul  tumors,  usually  situated  somewhere  nboul  the  margin  of  the  orbit,  but 
sometimrs  deep  in  its  cavity.  The  existence  of  a  node  dee[*  in  the  orbit  should  always  be 
»iii>|K.'('(ed  in  ciises  of  paralysis  of  any  of  the  (>culnr  muscles,  displacement  of  the  eyeball, 
&c.,  if  these  eymj»toms  be  associated  with  nodes  on  the  forehead  or  margin  of  the  orbit 
and  other  symptoma  of  syphilis.  Nodes  gradually  disappear  under  anti-syphilitic  treat- 
meot. 

SARCOiiAToirg  OR  0A5CKROU9  OBOWTU  may  be  met  with,  and  when  possible  they 
•boold  bt*  remove^!  by  operation. 


Tumors  or  Okbit  and  Eyeball. 

The  Inmors  atTecting  the  orbit  and  eyeball  are  malignant  growths  which  hav«'  usujally 
eoninienced  within  ihe  eyeball  and  aftewarda  perfonUed  the  tunics  and  inqdicaled  the 
tt^orri  of  the  orbit.     They  are  generjilly  of  tlie  variety  krmwn  ;us  melaiir)tie  siirctuna. 

Tbt?  ttpfM/anmce  of  the  tumor  varies  according  to  the  stage  of  giowlli  al  which  il  has 
ttirited.  In  an  advanced  cai^e  a  large  fungoid  mass  of  a  dirty  grayish  or  brownish  color, 
having  a  foul  surface  covered  in  parts  with  dark  scabs,  in  others  discliarging  thin  unhealthy 
matter  occjisionally  mixed  with  blood,  will  be  seen  protrutling  between  the  swollen  and 
distirndetl  lids.  On  closer  examination  the  eyeball  (as  such)  will  be  found  nearly  de- 
ftroyed,  |Mirlions  of  the  wlemlic  alone  remaining  in  their  proper  position.  The  move- 
aicntu  uf  the  globe  are  much  inipaired,  or  altogether  wanting,  the  growtli  having  inqdicnted 
iIm»  wbolfT  of  the  tissues  of  the  orbit  in  om^  malignant  nuiss.  It  is  curious  )>ow  the  growth 
lu  ^<*s  beyond  ibe  limits  of  the  eyeball  loses  itii  metanotiu  character  and  becomes 

li^  b 
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The  constitutional  disturbance  in  these  cases  is  often  severe,  especially  when  the  disease 
is  far  advanced. 

Treatment. — The  treatment  of  these  growths  depends  much  on  the  extent  to  which 
the  tissues  of  the  orbit  are  implicated  and  the  state  of  the  patient's  health. 

If  the  tumor  is  fairly  circumscribed,  so  that  there  api)ears  to  be  a  reasonable  hope  of 
removing  the  whole,  and  the  patient  is  in  such  a  state  of  health  as  to  preclude  the  likeli- 
hood of  similar  deposits  in  other  parts,  extirpation  of  the  eyeball  and  other  diseased  tissues 
should  be  performed,  any  portions  of  growth  that  may  be  left  being  afterwards  destroyed 
by  some  escharotic.  But  should  the  orbit  be  so  filled  by  cancerous  deposit  that  there 
appears  to  be  little  hope  of  removing  the  whole  growth,  more  especially  if  the  patient  is 
in  a  cachectic  condition,  no  operation  should  be  thought  of,  and  the  surgeon  must  content 
himself  with  palliative  treatment,  as  opiates  to  relieve  pain,  and  attention  to  the  general 
health. 

Tumors  of  the  Eyeball. 

(1)  Glioma. 

(2)  Saroomata,  melanotic,  round,  and  spindle-celled. 

(3)  Carolnoma. 

(4)  Strmnous  deposit. 

Glioma  is  most  commonly  met  with  in  children,  but  occasionally  in  older  persons. 

Saroomata,  melanotic,  round,  or  spindle-celled,  are  usually  met  with  in  persons  of 
from  fii'ty  to  sixty  years  old,  and  occasionally  in  early  adult  life.  Tlie  melanotic  is  the 
most  common  form. 

Caroinoma  has  been  met  with  in  persons  past  the  middle  period  of  life,  but  its  occur- 
rence is  nire. 

Glioma  commences  in  the  retina  ;  it  presents  the  following  appearance :  Should  the 
patient  be  a  child,  it  will  generally  be  healthy  looking  and  present  no  signs  of  cachexia; 
attention  has  been  drawn  to  the  eye  from  a  peculiar  glistening  appearance  of  the  pupil 
(cat's  eye).  On  examination  the  surgeon  will  notice  the  peculiar  reflection  through  the 
pupil,  which  is  generally  somewhat  dilated  but  movable  in  the  earlier  stages.  Examina- 
tion, both  by  means  of  the  ophthalmoscope  and  by  lateral  illumination,  will  show  a  whitish 
growth  projecting  into  the  vitreous  chamber,  either  as  a  single  prominence  or  in  nodules; 
the  growth  will  gradually  increase,  its  surface  become  covered  with  bloodvessels,  the  retina 
be  displaced,  and  sight  soon  entirely  lost. 

As  the  disease  progresses  the  tension  of  the  globe  increases,  the  pupil  becomes  widely 
dilated  and  fixed,  the  iris  pushed  forwards  and  nearly  in  contact  with  the  cornea,  and  the 
lens  opmjue,  preventing  a  view  of  the  interior  of  the  eye  ;  the  whole  globe  now  gradually 
enlarges,  frequent  inflammatory  attacks  occur,  the  sclerotic  becomes  thinned,  and  at  last, 
if  the  growth  is  allowed  to  remain,  a  slough  forms  near  the  centre  of  the  cornea,  which 
ruptures,  and  a  fungoid  bleeding  mass  protrudes. 

The  increase  of  the  growth  now  becomes  much  more  rapid,  and  it  may  grow  to  a  con- 
siderable size  in  a  short  time. 

As  soon  as  the  growth  becomes  exposed  to  the  air  it  commences  to  discharge  thin 
sanious  pus  and  blood,  and  becomes  more  or  less  coated  with  a  dirty  yellow  scab.  The 
eyelids  become  inflamed  and  swollen,  sharp  attacks  of  hemorrhage  may  take  place,  the 
general  health  suffers,  and  the  patient  dies  from  exhaustion  or  from  extension  of  the  dis- 
ease to  the  bniin. 

Glioma  in  its  earlier  stages  is  likely  to  be  confounded  with  scrofulous  deposit  within 
the  eyeball,  but  it  is  not  likely  to  be  thus  mistaken  after  i>erforation  has  occurred. 

Treatment The  only  treatment  of  glioma  is  extir|)ation  of  the  globe,  and  this 

should  be  done  as  soon  as  the  nature  of  the  disease  has  been  made  out ;  but  however  early 
the  operation  may  be  performed,  the  disease  is  almost  certain  to  return,  either  in  the  optic 
nerve  or  brain. 

Melanotic  sarcoma,  or  black  cancer,  affects  persons  of  advanced  age;  it  is  a 
variety  of  soft  cancer,  characterized  by  the  development  of  black  ])igment-cell8 ;  it  may 
grow  either  from  the  interior  or  exterior  of  the  eyeball,  but  generally  commences  in  the 
choroid.  It  is  said  not  to  be  so  liable  to  recur  as  glioma.  Round-  and  spindle-celled  sar- 
comata also  commence  most  commonly  in  the  choroid. 

Treatment Early  extirpation.     In  all  cases  of  excision  for  malignant  growths,  the 

optic  nerve  must  be  cut  as  tar  back  as  |)ossible. 

Carcinoma,  as  above  stated,  is  rarely  met  with. 
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Strumous  deposit. — Tfio  appearance  of  this  deposit  wiihin  the  eyeball  closely 
r»»fleinble9  tltat  riicl  with  in  the  early  stages  of  glioma.  The  patients  are  usually  children. 
There  is  a  peeuliar  glistenintr  appeanince  of  the  pupil  noticed  in  glioma^  and  bloodvessels 
are  if.vn  u[ion  the  surlm-e  of  the  irrowth;  the  retina  is  more  or  less  dis[>lnc«'d  by  fluid 
Itetwt-en  it  and  the  choroid,  and  floats  in  the  vitreous  chntnber.  The  grrowlh  goes  on 
increajiinj?,  the  pupil  becomes  dilated,  its  mobility  is  destroyed  ;  the  lens  becomes  opa(|ue, 
the  sclerotic  thinned,  the  whole  eyeball  somewhat  enlarjied,  and  supjturation  niiiy  occur; 
supposing  the  disease  to  have  gone  on  up  to  this  point,  there  is  nothing  by  which  it  caa 
be  distinguished  from  glioma. 

Now,  however,  the  diiierence  becomes  manifest ;  the  growth,  instead  of  increasing, 
destroying  the  cornea,  and  projecting  from  the  eyeball  commences  to  shritdi,  and  with  it 
the  eyeball,  which  becomes  soft,  and  is  at  length  reduced  to  a  small  irregular  mass.  The 
growUi  of  strumous  deposit  may  become  arrei*ted  at  any  time,  and  the  shrinking  of  the 
eycbftll  commence ;  in  this,  again,  it  differs  from  gliimia. 

Trkatmknt .Should  there  be  much  pain,  the  eyeball  must  be  removed,  otherwise 

tonics  and  good  generous  diet  will  suthce. 


Inflammation  and  SupniiATioN  or  the  Eyeball  (Ophthalmitis). 

Opblhalmilis  is  usually  the  result  o\^  injtiries,  especially  of  those  com[>lieated  by  the 
lodgment  of  a  foreign  body  within  the  globe  ;  it  unforlunately  not  unfrei|u*^nJly  follows 
opemlions  for  cataraet.  ami  is  occusioiudly  met  with  during  erysipelas,  py;vmia,  scarlet 
fever,  &c-.and  sometimes  in  women  after  confinement,  especially  if  the  strength  is  lowered 
by  over-lactation.  The  disease  may  Wgin  in  any  of  the  stmclures  of  the  eyeball.  Should 
it  commence  in  the  cornea  and  iris,  the  former  will  become  cloudy,  ami  soon  abscesses 
will  form  in  its  substimce,  the  iris  likewise  becoming  discoIor*^d  antl  cmered  with  pus. 
The.  suppuration  may  stof)  sliort  here,  the  cornea  nnd  iris  being  alone  destroyed,  and  the 
eyeball  left  with  some  |i4'rception  of  light  (see  Suppunilion  of  Cornea  and  Iris).  Should 
the  disett^e,  however,  commence  in  the  deeper  structures  of  the  eytdiall,  rapid  impairment 
of  vision  will  take  place,  all  perception  of  liglit  iieing  lost  in  perhaps  a  iVw  boui's. 

If  the  pupil  be  clear,  pus  may  he  seen  hi-liind  it,  but  in  most  cases  nil  appears  dark  ; 
the  movemenLs  of  the  eyeball  are  much  impaired,  and  the  lids  nnd  conjunctiva  consider- 
ably swollen.  As  the  disease  advances  the  eyeball  becomes  enlarged  ami  its  tension 
i»crease«l,  and  if  left  tc»  itstll  will  rn(»tore  and  <lischarge  its  contents  much  to  the  patient's 
itfUrf.  The  globe  afterwanls  shrinks  to  a  small  biitlow-like  stump.  l*ain  is  very  severe 
in  many  cases,  but  occasionally  is  altogether  wanting.  Suppuration  of  the  eyeball  rarely 
veU  up  sympathetic  changes  in  the  fellow  eye. 

TliKAT.MFXT. — This  depends  upon  the  cause  of  the  disetuse,  and  whether  one  or  both 
»Te»  are  afl'ected.  Should  the  inflammation  depend  upon  the  lodgment  of  a  foreign  IkwIv, 
this  ehould  be  removed  without  any  reference  to  its  position  or  the  state  of  vision  ;  if  the 
eye  have  «<till  good  |>ereeption  or  light  it  will  certniniy  be  destroyed,  anil  whatever  difficul- 
ties the  surgeon  may  encounter  he  cannot  |iossibly  make  matters  worse,  and  he  should 
not  he»)itat«'  an  instant,  or  he  will  lone  his  chance  of  preserving  any  sight  that  may  be  left. 
Any  fondgn  body  having  been  removeil,  the  surgeon's  next  care  should  be  to  relieve  jtain, 
aud.  if  poriMible,  check  the  progress  of  the  intlammalion. 

[Piece>«  uf  iron  in  the  ball  may  be  removed,  under  some  circumstances,  by  the  electro* 
mil*.' net.  J 

Thf!^  indications  are  best  cjirried  out  by  tlie  application  of  leeches  (if  tlie  patient  he 
•truog,  and  can  l>ear  blootlletting),  by  opium  internally,  and  by  the  constant  use  of  seda- 
tive fomentations;  the  best  being  the  Foius  Uelladonna'  (nmde  Ijy  diss«»lving  a  drachm  of 
tjxtruct  of  belhidormu  In  a  pint  of  warm  wnier)  mixed  with  an  eqtnil  (piantily  of  Fotus 
Pittpaveri."^  (made  by  boiling  an  ounce  of  popjiy-heads  in  a  pint  of  water);  a  piece  of  rag 
or  lint  soak*»d  in  this  mixture  as  hot  as  it  can  he  borne  should  be  kept  constantly  applied  lo 
ibe  iUff»cl«?d  eye.  Poultices  may  also  be  employed.  Most  patients  will  require  the  admin- 
istration of  a  fair  iimount  of  stimulant,  good  food,  with  iron  and  quinine. 

W|»en  sappnnition  has  been  fairly  establi(*hed,  nnd  nil  perception  of  light  lost,  the  eye» 
littll  fDOftt  be  treated  as  an  ordinary  abscess  and  the  [lus  let  out  hy  incision. 
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CHAPTEK  IX. 

AFFECTIONS  OF  THE  EAR. 
By  Mr.  Laidlaw  Purves. 

ArFEGTIONS  OF  THE  EXTERNAL  EAR. 

Malformations. — The  malformations  of  the  external  ear  which  are  met  with  are 
very  varied,  extending  from  cases  in  wliich  there  occur  an  entire  want  of  the  auricle  to 
those  in  which  the  possession  of  a  double  set  is  seen.  In  cases  where  the  hearing  is  not 
affected  bj  the  malformation  the  surgeon  may  be  consulted  as  to  the  propriety  of  an  ope- 

Fio.  124. 


Fio.  125. 


Drawing  of  occluded  earn  taken  from  a  female  patient  of  Mr.  Bryant's,  aged  three  roonthn.  Right  anrirle  smaller 
than  left  and  uioro  defuriued.  The  pendulous  bodies  contained  cartilage,  the  child  had  likewise  a  pendnlons  oat- 
growth  on  left  nostril. 

ration  with  a  cosmetic  view.  He  must  in  these  regulate  his  opinion  by  the  usual  surgical 
rules,  having  regard  to  any  possible  interference  with  the  acuteness  of  hearing  which  an 
operation  might  entail.  The  most  common  malformation  is  a  congenital,  either  {uirtial  or 
entire,  want  of  the  auricle,  with  a  failure  of  the  meatus  uuditorius  externus,  or  an  occluded 
meatus,  the  lobules  of  the  ear  occasionally  being  displaced  either  on  to  the  neck  or  cheeks 
(^tnde  Fig.  124).  But  the  auricle  may  be  absent  from  injuries,  and  the  meatus  closed 
from  otitis,  lupus,  «&c.  Such  defects  do  not  necessarily  occasion  an  absence  of  the  hear- 
ing power,  and  cases  are  on  record  in  which  patients  with  this  defect  could  hear  sufficiently 

well  to  hold  conversations  with  those  to  whose 
voices  they  were  accustomed.  Before  decid- 
ing to  operate  in  such  congenital  cases  it  is 
advisable  to  keep  the  child  under  observa- 
tion for  some  time  for  the  purpose  of  no- 
ting if  any  signs  of  hearing  are  developed. 
Should  it  be  detefmined  to  operate,  the  point 
of  operation  may  now  and  again  be  fixed  by 
passing  a  current  of  air  through  the  Eusta- 
chian tube  and  noting  the  point  at  which  the 
impingement  of  air  at  the  end  of  the  cul-de- 
sac  is  heard  best.  This  is  accomplished  by 
using  what  is  generally  called  "  Politrer*8 
method"  (Fig.  125),  which  consists  in  pass- 
ing the  soft  nozzle  of  a  caoutchouc  bag  filled 
with  air  into  one  or  other  nostril  of  the  pa- 

PoliUer's  method  of  inflating  the  middle  ear.  tient,   and    while   he    SWalloWS    a    mOUthful   ci 
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r,  compressing  the  nostrils   with   the   finfier^  of  the  ]v(t  hnnil  so  as  to  prevent  the 
txil  o\'   air   tl»roii<;h   thfin.      At  the  8aine  cnoraent    tlir  right  hjirid   ("ortibly  expeli^    the 
Tmrn  the  bag  in  such   n  way  thai,  finding  no  pasKiige  opun  fxcepi  the  Kiislufhian 
ilbes,  it  rushes  up  iheni,  piissrs  into  the  tympanic  raviry,  and    pushes  out   the  mem- 
bmnii  tyinpiini.     It  is  this  sud<len  rush  of  air  against  I  lie  external  wall  of  the  cavity 
rhirh    the   surgeon  listens   for  by  means   of  a  tube  of  ludiu-rnbher,  pitssing  from  the 
Ifnentus  of  ihti  patient  to  that  of  the   surgeon.      In   cases  of  absence   of  the   meuUis  a 
Htctho^ope  may  be  used,  by  wliieh  the  sur'^eon  determines  at  wliieli   point  the  air  im- 
Ipinges  most  forcibly,  and  at  this  point  he  makes  his  u|»enin^.     H'  hard  and  bony  at  this 
Icpot.,  the  trephine  will  be  necessary,  if  soft,  ihe  knife  will  siifFice,  makinf;  a  crucial  ojien- 
and  keeping  the  opening  patent  by  ineHKd  of  tents  or  other  foreign  bodies.     In  con- 
genital ca*>es  the  opening  ought  to  be  made  very  carefully,  watching  for  tlie  nientbrjina 
jiani ;  but  should  there  be  no  membrane  found  *m  cutting  down  to  the  usual  position 
of  such  it  is  advisable  to  allow  the  artificial  opening  to  clost'  again.     If  the  deafness  before 
loperating  h  very  great  it  is  |»t'obably  beiier  to  discfputiteoiuice  any  operation,  as  the  results 
interference  with  congenital  mallormations  of  the  ear  have  generally  been  by  no  means 
fltisl'act«»ry. 

Cutaneous  afieotions  of  the  external  ear — Hypertrophy  from  chronic  in- 

fl}iinmuiion«  eczema  (acute  and  chronic),  herpes,  ini[>etigo,  penijdiigus,  erysipelas,  afTect 
the  auricle,  and  have  much  the  san>e  appearances,  follow  the  same  courses,  and  are  amena- 
ble to  the  same  treatment  as  in  other  parts  of  the  b<Mly.  Particuhir  attention  ought  to  be 
paid  to  any  skin  affections  which  uniy  be  present  in  llie  neigliborhoo<l  of  the  auricle  espe- 
ciaUy  in  the  hair,  careful  note  being  paid  to  Ihe  sort  of  pomade  or  other  a[«plicatious  the 

I  patient  uses  for  cosmetic  purfioses.  The  meatus  aiuliloriHs  exteruuH  ought  to  be  cleared 
once  daily  by  a  lukewarm  water  injection  of  any  colleefion  of  e[tidermis  or  cerumen  which 
is  apt  to  be  of  a  grejiter  <iuantity  than  normal  during  the  progress  of  the  skiu  afiection. 


Injuries  to  tme  External  Eak. 


Injuries  lo  the  external  ear  are  by  no  means  rare,  but,  hnpi>ily,  if  confined  to  the  auri- 
cle, they  affect  the  hearing  of  the  sutterer  but  slightly.     Under  the  usual  treatment  they 

nenilly  do  well,  care  l)eing  had  to  make  an  [>ertect  an  adjustment  of  the 

n*  at»  [Kwaible.  In  18(30  Mr.  Bryant  treated  a  girl  of  twelve  years  of  age  Fio.  126. 
iV>r  llie  ejects  of  an  ulceration  of  the  external  ear  some  years  previously. 
^be  condition  of  the  ear  is  indicated  in  the  accompanying  engraving  (Fig. 
12ti).  By  [Miring  the  edges  of  the  pendidous  portions  of  tJie  auricle,  and  the 
ikin  covering  over  the  parts  behind,  a  good-looking  entire  ear  was  made 
with  gTr«t  addition  to  her  comfort. 

Thie  tumors  of  Tvhich  the  auricle  may  be  the  seat  are  the  othn?- 
mutnniatous,  gouty,  til»rr)-|ilM>tie,  tibro-cartihigiuous,  sebaceous,  erectile, 
rpitheliomatous,  and  sarcomatous.  The  fibro-plastic  or  cheloid  has  been 
alrvady  alluded  to  as  occJU'ring  in  the  lobnlus  of  the  ear  after  the  operation  of 
puncture.  I  have  seen  many  audi,  flie  largest  having  been  the  size  of  a  wal- 
nut (Fig.  127),  They  generally  do  well  after  excision,  but  if  not  thoroughly 
rrtnovrtl  will  grow  again.  The  othiematomatous  n^piires  special  mention  nnkwti>g234«j 
hut  tlie  others  are  to  be  recognized  and  treated  as  in  other  parts  of  the  body. 


Rf'port  by  Dr.  Goodhart  on  Cheioid  Tumors  of  the  Ear. 

The  small  tumors  or  thickenings  of  the  skin  which  usually  go  hy  the  name  of  cheloid 
|(Arvl«?rt)  are  of  inflammatory  nature,  with  more  or  less  tendency  to  become  fibrous. 

These  drawings,  made  from  a  section  of  one  of  these  growtlis  in  the  lobule  of  an  ear 

wbieii   had   been   pierced   for  an  earring,  show  the   microscoiiieal   characteristics.      Its 

imic"  1  a[»peanince  \\t\6  that  of  a  iihrous  tumor.     It  will  be  seen  that,  in  addition 

\xq  u  lied  fibrous  tissue,  there  is  also  a  great  deal  of  nuclear  germination  going  on. 

Idetpuihic  ha-matoma  auris,  or  vascular  tumor  of  the  ear,  consists,  according  to  the 

I  latent  trustworthy  uuthoriiies,  of  a   degenerative  morbid  process  induced  by  gt.^neral  dis- 

ttirbaneej.  of  nnlrition.      The   cartilage  of  the  auricle   is  its  seat,  but  the  [>athologieul 

'  apjit-anvnces  differ,  as  some  lu^ve  found  the  perichondrium  separated  from  the  ciirtihige, 

wliUr  niherA  have  fountl  ♦*  pieces  of  the  cartilage  attached  to  the  ijerichondrium."     In 

I  oihur  cn*ca  the  cartilage  has  Ixjen  found  thicker  but  no  liarder  than  natural,  the  ihick- 

I  ai«d  jianprraenling  no  appearance  of  a  cyst,  bat  under  the  microscope  showing  hyper- 
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trophied  oartilajye-cells  and  intercellular  matter  This  i(lioj>a»lnc  lueroatomn  cnmcnpiiiv! 
by  u  HusliinfT  of  the  fturicle,  which  ht'comes  hot  ftn«l  painful.  In  a  few  hours  an  frtu-Mii 
Of  blijod  takes  place,  which,  generally  coinmericinjj;  in  ibe  concha,  gradually  sprca<i«  "ir 
the  auricle,  feeling  finn  to  the  tonclt,  but  siHmving  of  tiuctuation  being  detected  if  Uh»M 
fur  with  care.  It  is  believt-d  to  be  peculiar  to  jmtients  sutiering  from  different  fonu^ol 
instinity.  general  paralysis  havin^;  the  largest  slmre,  meliincholia,  acute  and  chroijic  uianii 
and  demi-*nlia,  following  in  tlie  order  mimed.  Dr.  Hun  thinks  that  the  affection  vknm 
such  an  exclusive  posiiion  nmongjit  the  insane  that  he  ImhlK  ihut  any  one  sufl'erin;.'  I:  ::i 
hasmatoma  aurif*,  altliough  sane  at  ilie  time  of  observation,  ought  to  be  suspected  of  itiMUiin. 


Fto.  127. 


Fio.  128. 


Clieloid  tumor  of  »iir. 
Fig.  12*  iflvc*  tbt'  mlcroncopjcal  up. 
ponruucft  of  one  uf  thorn?  cbrlohl  tn- 
uaurs  from  ttio  pencil  of  I>r.  Ooodhnrt. 


Fio.  129. 


Horaj  lajrer  of  npldanaU. 
lU  llMll. 

CqU*  wr%. 


t,ltn\Ung   tiLYtt 
coU«. 


Curiuiii  of  tt)*nr<i*  UmmvUII 

illli'irjir    <ifi«j«iil«    tull'"* 


H4ij  ,  lUc>  mcivlj  lie  H** 
»paco«. 


fta«.  lakliiir  liinnrmi'"  •  "" 
MfU,  hut  bArlfli,*  D^'O'Sii' 


Hjrmatomo.  anri*. 

That  the  affliction  oceura  in  pf^rsons  who  have  no  hereditary  history  and  !il»nw  no 
symptoma  of  infinity  is  undniihted,  but  whether  the  {mlhological  clianges  at  the  *<  ii  i-t 
the  tumor  are  the  same  in  those  cases  or  differ  in  the  other  cases  in  which  there  im  ''i'* 
tory  of  traumatic  injury  i.s  yet  undetermined,  though  I  am  inclined  to  believe  fnon»  i If 
cases  whii'li  have  cornt-  under  my  own  notice  that  those  resulting  from  injury  do  notari« 
from  the  sjinie  [jathological  changes. 

The  modes  of  treatment  recommended  by  diff*erent  authtJrities  vary.     Gruber  iwon* 
mends  evacuation  of  the  fluid  and  coagyla  and  the  after-use  of  a  ooropreas  bandage,  while 
Wendt  reJates  a  case  where  va."4Ciilar  tumor  recurred   twice  after  incision,  but  pa*!x:^«ioff 
under  lead-water  applications  and  compression.     I  have  tried  the  different  metbo^!-  ]^- 
posed,  once  |>assing  a  seton  through  the  tumor,  nnd  keeping  up  a  slight  discharge  fr      ' 
and  find  them  get  well  under  all  the  diff'erent  methods.     Since-the  application  of  a*iri: 
lotions  and  a  compress  is  less  alarming  to  the  patient,  and  seems  jis  effectual,  I  am  in 
to  follow  it  in  future  cases,  keeping  up  the  compression  by  a  moditied  letter    ' 
to  the  ear,  padding  the  arms  of  the  clip  so  as  to  prevent  injury  to  the  skin  of  i. 


Affections  of  the  External  BIeatus, 

To  examine  the  exlernal  meatus  it  is  usually  necessary  to  employ  a  speculnm  (or 
purpose  of  straightening  and  widening  the  canal,  and  so  allowing  of  the  jjaswigi*  of  m." 
from  a  natural  or  artilkiat  light.     The  specula  are  formed  of  silver 


lite 


of  various  forms. 


or  caoutchouc  nnd  are 
The  silver  speculum  of  Wilde,  with  a  round  a|>erture  at   the  nnrrow 
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end,  will  be  found  as  convenienl  as  anj,  it  being  necessary  to  have  three  or  four  different 
sizes.  If  available,  sunlight,  eitlu^r  direct  or  reflected  from  a  wliite  cloud,  is,  I  think,  the 
l»ci!it  mode  of  illumination,  as  it  j^ives  the  dilferent  tints  of  the  meutus  and  tympanitic  mem- 
brane more  truly  ibiin  uuy  iirtifieial  light.  Seating  llie  patient  near  a  window,  with  the 
car  to  be  examined  away  from  the  window,  you  receive  the  rays  on  a  mirror  either  held 
in  ibe  bund  or  placed  on  the  forehead,  an<i  reflect  them  into  the  meatus  by  inclining  the 
mirror  to  the  required  angle.  If  you  use  the  rays  direct  from  the  sim  itself  it  is  neccjs- 
nary  that  a  pbine  mirror  should  be  used,  the  usual  concave  mirror  soon  caut^ing  such  an 
amount  of  heat  to  be  fell  at  the  spot  on  which  the  reflected  rays  are  thrown  that  the 
patient  cannot  endure  a  long  examination.  Should  sutficient  daylif;ht  not  be  obtainable, 
an  argsind  burner,  with  or  without  a  buira-eye  lantern  placed  over  it,  will  act  as  a  go<^nl 
aubstilule.  Having  arranged  your  Hood  of  light  1*0  that  it  lulls  on  the  auricle  and  external 
meatus^  you  take  the  ^superior  and  posterior  part  of  the  auricle  between  the  middle  and 
index  fingers  of  the  left  hand,  and,  pulling  the  auriclt^  backwards  and  upwards,  you  widen 
more  fully  the  lum^^n  ol"  the  meatus,  into  which  you  introduce  by  the  right  hand  the  >imaU 
round  end  of  the  speculum.  Piussing  it  gently  in  by  a  slightly  rotating  motion,  you  reach 
a  *j>oi,  wticre,  there  being  no  foreign  body  to  occlude  the  view,  if  tlie  meatus  is  of  a  jiormni 
width  the  tympanic  membrane  will  be  ex|>osed  to  view.  f>u  accomplishing  tiiis,  the 
external  edge  of  the  speculum  is  passed  to  the  care  of  the  tliunih  and  index  fingers  of  the 
left  hand,  which  move  it  in  diflt'rent  directions  so  as  to  tlirosv  rays  on  the  different  por- 
tions of  the  canal  and  the  tympanic  memhmne,  wliile  the  right  hanil  is  left  free  to  use  the 
mirror,  or  placing  the  mirror  on  the  forehead,  to  use  any  instruments  M-hicli  may  be 
ueccseary. 

The  most  frcfpient  change  in  the  external  meatus  which  comes  before  the  surgeon  on 
tliu»  kK.ikiiig  into  the  canal  is  an  accumulation  of  eeruiuen,  known  by  its  |>osition,  form, 
color«  and  light  n;tlectio».  It  occurs  on  account  of  some  hypenemia  of  the  ear,  of  wliich 
a  very  eomnion  cause  is  the  irritation  arising  from  scratching  the  meatus  with  pencils, 
pin»,  &c. ;  but  anything  which  causes  an  increased  flow  of  blood  to  the  lining  membrnne 
of  the  meatus  will  cause  a  gre;Uer  accumulation  of  ccrunuin  than  normal.  It  also  occurs 
io  tht>H-"  much  exposed  to  the  sun  and  clust,  in  those  who  perspire  freely,  and  in  the  old, 
in  whom  the  cerumen  is  denser  and  stitfer  than  in  the  young. 

'n»c  subjective  symptoms  caused  by  such  accumulations  are  pain,  vertigo,  confusion  of 
ideas,  tinnitus  aurium,  and  deafness,  the  latter  symptom  being  often  characterized  by  its 
8ad<len  entrance  and  de[)arture. 

The  prognosis  is  not  so  favorable  as  is  generally  supposed.  If  a  vibniting  tuning-fork 
ptaced  on  one  of  the  incisors  or  on  the  middle  line  of  the  vertex  is  not  beard  better,  or  so 
well,  in  the  affected  ear  as  in  the  non-atleeted,  you  may  expect  some  complication,  and 
ibe  mere  removal  of  the  cerumen  will  not  probjibly  be  followed  by  much  beneficial  result 
to  the  deafoeds.  Toynbee  gives,  as  the  results  of  bis  removal  of  accumulations  of  cerumen 
from  the  meatus  causing  deafness,  a  table  of  10'»  cases,  of  which  <"h)  were  ctjred,  4.'i  were 
improved,  and  the  remaining  02  were  "either  but  slightly  or  not  at  all  impn>ved."  Mr. 
IlinloD  give«  one  in  six  ;is  his  proportions  of  recovery  in  the  same.  It  will  thus  be  seen 
tliat  in  a  lai"ge  proportion  of  co-ses  of  accumulation  of  cerumen  in  the  external  auditory 
ui»»tus  there  is  a  complication  present  which  does  not  give  way  on  the  removal  of  the 
cerumt^n,  and  which  clouds  the  prognosis  considerably. 

If  you  Ciin  easily  lay  hold  of  the  accumuUtion  by  means  of  the  forceps  without  risk  of 
pushing  it  ug:iinst  the  membrane,  and  without  causing  pain,  it  is  well  to  remove  it  in  that 
way,  e»t)ecially  if  you  lire  removing  it  for  the  purpose  of  obtaining  a  view  of  tlie  parts 
brhind  which  you  wishto  examine  on  account  of  some  affection  present,  as,  should  there 
be  I4>me  abnormality  of  the  parts  behind,  the  passage  of  a  strong  current  of  wjiter  might 
prejudice  them.  But  should  it  not  be  practicable  to  remove  the  accumulation  by  the  for- 
ceps williout  causing  irritation,  the  syringe  must  be  used  in  the  manner  described  in  treat- 
ing of  t'oreifirn  bodies  in  the  meatus. 

f  the  secretion  is  sometimes  seen  in  acute  affections  of  the  middle  ear,  and 
Ift  <S9,  but,  before  making  your  diagnosis  in  such,  inquiry  of  the  patient  as 

10  i<»ne  to  the  ear  before  coming  to  you   is  useful  in   eliciting  a  good  r^-ason 

for  I  foujid.     The  use  of  some  slight  emollient  and  attention  to  the  primary 

cmnatff  U  any  such  is  detected,  comprises  the  treatment. 
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FoUEIGN    BtfDIES. 

In  no  department  of  surgery  is  the  njihonsm  that  "  hliml  zptnl  only  Imrts"  morn  nec<»s- 
sary  to  be  rf^meinben*!  tlian  in  that  relating  to  foreign  bculics  in  the  eiir.  The  form  of  the 
cannl  is  t^o  |ieculiar,  being  tfuil  of  n  spinil  turning  anteriorly  inwards  and  downwards,  and 
having  expansions  at  either  extremity,  and  the  forms  of  the  foreign  bodies  which  enter  or 
are  i)laf'ed  in  the  meatus  are  so  vailed,  tliat  (he  efibrtsj  to  remove  them  by  any  other  means 
than  a  cm'rent  of  water  must  be  ur*ed  only  where  the  prnctitiitner  is!  guided  by  an  at^euraie 
knowledge  of  tlte  anatomy  of  the  external  meatus,  if  damage  to  the  delicate  .struetures 
which  limit  the  inner  end  of  the  meatUi*  is  to  be  avoided.  So  eommon  are  forcible  attempl-8 
to  extract  by  tboj?e  unaccu!?ioMicd  to  meet  such  cases,  that  it  is  exceptional  tliat  a  case  is 
seen  by  the  surgeon  before  Bue\\  r>fTort8  liave  been  made  as  have  caimed  a  cert«iin  anionnl 
of  inriammation  of  ihe  eimal  anil  its  eonsef|ivent  lessening  in  calibre.  In  such,  where  the 
calibre  has  been  rentier^"*!  too  narrow  to  admit  of  the  passjige  of  the  foreign  l)ody  without 
eonsidf^nible  force,  the  first  indication  is  to  allay  the  iiiHammalion  by  rest,  leechet*,  and 
fomentatitms.  The  exudation  having  been  absorbed,  and  the  canal  having  nearly  or  wholly 
resunu'd  it;^  normal  size,  the  surgeon  ought  to  determine  whether  there  is  a  foreign  bo<ly 
present,  uml^  tf  possible,  its  size,  form,  and  position,  for  eases  continually  occur  in  which 
a  patient  suffering  from  chronic  disease  of  the  middle  ear  has  llie  feeling  of  a  foreign  body 
beiJig  present,  while  others  are  either  the  subjects  of  delusion  from  other  eausesf,  or  are 
attempting  to  delude  you.  This  information  is  obtained  by  means  of  the  usual  mirror, 
speculum,  and  probe,  by  tbe  la?t  of  which  you  can  delermine  if  the  body  is  hard  or  soft 
or  njoves  easily.  If  tbe  last  is  the  civ^e  you  may,  by  inclining  the  head  to  the  side  of  the 
ear  atlected,  shnlce  it  out,  or  by  laying  the  one  baml  on  tlie  ear  a  sharp  percussion  on  tbe 
hand  ho  placed  may  remove  ii.  But  the  persevering  use  of  an  injection  of  lukt-warm 
water  tVorn  a  four-  or  five-ounce  syringe,  the  point  of  the  nozzle  of  which  has  a  calibre  of 
frutn  oni!  to  two  millimetres,  is  the  nu'tliod  which  ought  to  be  used  above  all  olhern, 
wiiich  carries  with  it  the  least  danger,  and  is  by  far  the  most  successful,  A  l>owl  being 
hebl  by  the  patient  so  (hat  the  rim  is  pressi'd  against  the  skin  close  under  the  lobule  of 
the  ear,  the  surgeon  draws  the  auricle  upwards  and  backwards  so  as  to  straighten  ibtj 
external  meatus,  and  the  oozzic  being  passed  slightly  within  the  exlernal  opening  anil 
pressed  against  tbe  tipper  wall,  a  moderately  forcible  current  Is  made  to  |mis3  along  the 
upper  wall,  sweep  across  the  membrana  tympani,  an<l  by  it  is  directed  outwanU,  in 
which  latter  course  it  meets  witb  the  foreign  body,  and,  carrying  it  with  it,  forces  it] 
along  the  lower  wall  of  the  canal  and  out  at  the  externtU  opening.  It  may  be.  neces- ] 
sary  to  change  the  position  of  (he  patient's  head  so  as  to  give  tlie  stream  a  dirtcrentj 
direction,  according  to  the  position  of  the  loreign  body  in  the  c^nal,  the  endeavor  b«'ing 
always  to  pass  tbe  inward  cmrent   beyond  the  body,  which   ought  to  be  influenced  otdy  I 

by  the  outward   rush.      Should   the  body  be  impacted   it 
Fio.  130.  "^'^y  ^*-  necessary  (o  loosen  it  by  the  probe  iK^fore  you  can 

remove  it  by  tlni  syringe,  but  the  first  injections  generjiUjT  j 
suftice  to  do  (Ills.     This  failing,  which  is  extremely  ran?, 
and  tfie  body  being  soft,  you  may  [tfiss  a  h»>ok  into  it  front  ] 
the  side  and  so  extract  it  ;  or  should  it  be  too  large  far 
tliis  you  may,  having  fixed  it  witli  the  hook  so  as  to  pre- 
vent it   ^Missing   further  in    by  your  manipulations,    pull 
pieces  out  of  it  by  means  of  small   kneed  forceps  and  so 
reduce  its  bulk  sufficiently  to  extmct  by  the  book.     When 
the  body  is  hard  and  so  formed  that   the  current  cannot  j 
have  much  influence  upon  it,  and  a  hold  by  forceps  or 
hook  cannot  be  obtaine«l,  Lowi^nberg's  method  of  bring- 
ing  tbe  point  of  a  camel's-hair  |H*ncil  armed  with  joiners*  i 
glue  or  other  glutinous  material  into  contact  with  the  Imdy, 
allowing  the  viscotjs  siibsiance  to  harden  and  thus  binding 
the  pencil  and  the  foreign  body  together  and  so  extnicling 
SyringiBK  e»r.  them,  is  somelimes  useful.     Many  other  instrumeutf*  have! 

been  proposed  to  removed  foreign  bodies,  most  of  wbieli 
are  not  worlliy  of  a  place  in  the  surgeon's  armament4irium,  but  mention  must  be  made  of 
Wilde's  wire  snare,  which  may  be  found  very  useful  and  has  the  advantage  of  being  very- 
safe,  and  Mr.  Durham's  ear  forceps,  which  allows  of  the  passwigeof  the  instrument  through 
a  narrow  speculum — a  very  great  degideratum. 

It  may  happen  that  none  of  the  above-mentioned  means  will  enable  you  to  extract  the 
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b«)'U\  and  yet  the  symptom's  of  pressure  on  (he  nervous  sfrMctun^s — -gicldincfss,  confusion » 
tk'iiriiini,  c^t*. — iire  &o  iiri:t;nt  that  removal  is  imperative.  In  such  yon  inny  he  cornpelliid 
to  pbt*f  the  patient  unilcr  chh:»roform,  enter  the  meutiis  by  kxisening  the  iuiri<»Ie  from  Us 
s-uiterior  aitaclimenta,  or  through  the  mustoid  proee^s*,  un<l  so  reach  (lie  oflending  h«»ly  and 
cxtraet.  But  resort  to  such  serious  nieiwures  \\'\l\  only  be  called  for  by  the  mo>*t  jiressing 
symptonii^.  and  then  probably  in  oases  where  violent  unsuceesslul  elforts  to  extract  have 
bven  made,  tis  the  mere  presence  of  a  foreiyn  body  in  the  external  menlus  rarefy  causes 
Much  pain  or  annoyance. 

Before  allempling  to  remove  eeriain  hodies  it  is  necessarj'  to  placf  them  in  a  condition 
favorable  To  their  removal  or  to  allay  the  unbeamhle  irritation  caused  by  some  of  them. 
For  example,  n  hall  of  cerumen  may  he  so  luii'd  that  no  instrument  will  pierce  it  sutH- 
ciently  to  give  the  surgeon  .<ullicient  purcluusti  upon  it  to  extract  it,  or  it  may  be  too  hirge 
lo  piuis  the  isthmus  of  the  external  meatus  wifhuut  the  use  of  undue  force.  In  such  you 
are  cum^Hrlled  to  .softf^iv  it  by  repeated  .^oakings  in  hot  water  or  a  solution  of  glycerine,  or 
some  alkalirjc  soluiion,  before  endeavoring  lo  break  it  up.  Again,  when  so«»e  f;mall 
Miimal  luij*  passeil  into  the  ear  and  its  movements  are  causing  gre^it  annoyance  by  irri- 
Hfting  the  exces,'iively  s^ensitive  tymjianie  membrane,  it  is  necessary  to  introduce  tobacco 

oke  or  water,  or  a  little  spirit  and  water,  or  oil,  to  kill  it,  and  at  once  allay  the  irrita- 
lioti  before  ultempts  at  removal  are  undertaken. 

MagpoiJ?  are  sometimes  found  in  the  external  meatus  and  tympanic  cavity,  especially  in 
caAe«  of  olorrluea,  and  are  generally  diHicult  to  remove.  Should  the  membrane  not  be 
perforated  tlie  syringe  will  sutbce,  hut,  as  in  the  cases  in  which  they  are  mo*illy  found  the 
membrane  is  perforated,  the  torcep.s  is  found  more  etlectuul.  To  allay  l\w  pain  generally 
occaisioned  by  their  prei^ence  the  injection  of  ten  drops  three  or  four  times  daily  of  a  luke- 
tvtirm  goJution  of  a  grain  of  acetate  of  lead  and  a  grain  of  acetate  of  morpliia  in  an  ounce 
of  witter  will  be  found  ol'  service.  Varioii:^  kinds  of  aspergilli  are  met  with,  e.-^peclally  in 
dimnles  warmer  than  that  of  England  ;  but  even  in  England  I  hey  are  more  common  than 
13  generally  believe«l,  judging  fr«'m  the  cases  re[iorted  in  the  medical  jourtuils  as  rarities 
and  worthy  of  notice.  The  appearance  on  examining  the  inealus  with  the  speculum  is  a« 
if  line  meni  had  been  blown  into  the  ear,  nv  as  if  ♦'coal  dust  Iiad  been  IJown  on  lo  white 
sand/'  The  true  diugnosiji  can  be  made  ccriuiti  by  the  microscope  oidy.  The  parasiti- 
cides propo^eil  are  muny,  but  warm  water  often  used  or  a  mixlure  of  spirit  and  water  will 
•iittTi.-.^  in  all  cases. 

idd  it  be  found  after  the  removal  of  any  foreign  body  that  the  tympanic  membmne 
i.ii'  rJtanged  its  |»osition,  and  does  not  of  itself  recover  its  normal  silualion,  the  air-hag  or 
calhet«tr  or  the  vacuum  speculum  nuiy  be  of  benetit  in  assisting  you  to  replace  it. 

A  piece  of  waihling  should  !)e  lightly  inserted  in  the  meatus  at'ter  the  removal  of  the 
fc»r»*igti  body,  and  kept  there  for  some  hours,  so  as  to  [»rotect  the  irritated  parts  from  cold, 
sirong  noises,  &c. 

It  ought  to  br  remembered  that  foreign  bodies  in  the  ear  may  cause  many  n^flex 
Actions,  ^uch  as  tickling  in  the  throat,  giddiness,  pain  and  heaviness  in  the  head,  vomit- 
in?,  cough  and  expecjoration.  sneezing,  amestljesia  of  side,  cpile|)sy,  &.c. 

Furuncles  of  the  external  meatus  originate  generally  in  one  of  the  hair  folli- 
cles or  in  4>ne  af  the  ceruminoiis  glands.  Tliey  occur  mostly  as  the  symptom  of  some 
ttxwtilutional  aHection,  in  which  case  they  are  associated  with  boils  on  ot)»er  part*,  or  of 
•ome  decpiT  l(»cal  chronic  inriammatory  lesion,  and  are  conshlered  in  such  as  a  favorable 
aign«  The  long-continued  use  of  astringent  lotions,  especially  of  alum  solution,  seems  to 
plftce  the  meulUH  in  a  condition  favorable  to  their  formation,  if  it  be  not  the  actital  cause 
III  Mime  aiM»,  The  symptoms  they  occasion  are  great  llirobljing  and  pain,  consequent  on 
the  unyiehling  condition  of  the  skin  and  connective  tissue  of  the  external  meiitus  to  the 
pressure  from  the  ac<'.umulating  pus,  W-m-t  (especially  during  the  evening),  sometimes  tin- 
nilUA,,  u  feeling  of  tension  in  tlu'  enr,  and  more  or  less  <leatness,  according  to  the  position 
and  exirnt  of  the  inflammation.  Th«*y  occur  at  all  ages  and  in  all  constitutions,  but 
middlr  age  obt.ains  by  far  the  majority  o^  cases.  The  progiutsis  is  favorable,  though  you 
Hinr  ?>T-  onable  to  check  the  formation  of  new  crops,  which  go  on  lor  mouths,  even  in  the 
ir>  •  |>eople. 

I  meat  is  conducted  either  with  a  view  to  arrest  the  develojmient  of  the  abscess, 
or  the  formation  IjH-ing  complete  to  give  the  pus  free  exit.  The  former  may  he  brtaight 
sboiit  by  painting  I  he  swelling  with  a  strong  solution  of  nitrate  of  silver  (5ss — 5j  to  5j  of 
vrsier)  ur  a  solution  of  sulphate  of  zinc  ot'  the  same  slnMi^th.  The  latter  is  best  accom- 
|»li«4ie«i  by  a  fimall  narrow  kitife,  »o  narrow  in  the  hlude  and  handle  that  it  do<.^8  not 
exdotld  your  view  of  the  |iurt  while  making  a  Iree  incision   through  the  boil.     After 

to 
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making  the  incision  1  find  il  iisetul  to  npply  n  vnouiim  s|)ec'uhiin  (Si^jjle's — tfn  lutide 
Affcc'hons  of  tlie  Jllerabiana  Tvni|mni)  to  the  meal  us,  iintl  by  suction  enijity  the  ivb; 
as  much  as  possible  of  pus  and  at   tlie  ^ume  tinit'  obtain  a  free  flow  of  blood  from 
wound.     The  a[tplicaliun  of  moist  Iieat  afterwards  by  frequently  filling  the  ear  with  wi 
water,  aivd  laying  for  half  an  hour  or  sn  a  cataplasm  over  the  whole  ear  so  filled,  of  Iwc 
in  front  of  the  (nigiis  if  thf^re  is  much  jiaiii,  or  of  a  plug  of  cotton  which  has  been? 
ruled  with  glycerine  (Fisher),  clianged  twice  daily,  for  the  game  purpose,  and  the  juiiici 
use  of  piiff^alives,  residt  in  a  favorable  termination  to  the  partieidar  boil  in  qiiej.tior\, 
the  constitutioniil  Ireatrnent  must  follow  to  |>revent,  if  possible,  the  development  of  otii 
As  a  local  preventive^  Mr,  Ilinton  considered  that  the  application  to  the  meatus  «f  red 
while  preeipiiate  ointment  wji.-*  of  service. 

Narroivlng  of  tlie  meatus  in  the  cartilnginous  portion  ocrurs  not  unfrequenll^ 
the  a^ed,  on  aetount  of  the  tense  tissue-bundles  of  tlie  posterior  and  upper  walls  ha^ 
become  loosened  and  sunk  forwards  against  the  anterior  wall.  This  narrowing  »eh 
leads  to  complete  closure,  and  iJiereforedoes  not  infiuence  the  hearinj*  pow.er  to  any  exli 
but  its  [iresence  prevent?!  the  normal  exit  of  the  cerumen,  and  so  tendj^  to  the  form»l 
of  cerumen  balls  beyond  the  narrowed  part  of  the  meatus  and  iheir  re<ulu.  ()t 
narrowing^,  besides  those  which  are  congenita!,  arise  from  thickening  of  the  skin  i' 
frecjuent  attacks  of  inflammation  of  the  meatus,  after  furuncle  and  other  tumors,  eczt 
and  the  long  use  of  astringent  lotions  or  ointments.  Except  in  the  case  of  tumors. 
may  widen  the  canal  by  the  use  of  the  Lnminaria  diffitata  or  sponge  dilators  sutlicits 
to  lorm  yotir  diagnoi^is  and  Jvpply  remedies. 

Treat  any  nffection   of  tiie   tympany  cavity   which   may  be  present.     Keep  ibe 
clear  of  cerumen  and  epidermis  by  injections  of  lukewarm  water  or  the  passage  of  a 
cumers-hair  jiencil,  and  by  the  use  of  small  ivory  bougies,  gradually  increased  in  size 
that  the  aiiionul  of  pn'ssiire  may  be  kept  up,  pronvote  absorption. 

exostoses  of  tlie  meatiLS  are  Ibund  in  individuats  of  the  gouty,  rheumatic, 
?yphililic  diatheses,  ihough  tlieir  conneelion  with  this  last  diatliesis  is  not  well  eslnblil^b 
They  are  certainly  fret|iient  in    the  meatus  of  good  livers,  who  are  likely  to  have 
mucous  membranes  fretjiiently  congested.     On  looking  into  the   meatus  an  elevntioa 
seen,  generally  about  tlie  middle  thlr<i,  the  skin  over   which  is  reddened  and  nioist,  i 
pressure  on  which  by  the  sound  causes  pain- 

The  treatment  is  not  satisfactory,  unless  the  exostosis  has  a  pedicle,  in  which  case  it  I 
be  broken  oft*.     In  other  cases,  having  pai«l  attention  to  any  atfection  causing  congeal 
of  the  mucous  membrane  of  the  tymjianie  cavity,  the  application  of  iodine  to  the  grcrt 
itself,  and  bebitnl  the  ear,  so  as  to  keep   up  a  slight  counter-irritation  for  a  length 
time,  and  the  exhibition  of  it  internally,  offer  the  best  ho[>es  of  resolution.     Should,  ht 
evpr„  the  exostosis  prevent  the  exit  of  pus  from  the  parts  internal  to  it,  the  Ibrnjaliott 
channel  by  a  hammer  and  chisel,  trephine,  dentists'  drill,  or  electrolysis,  and  the  nwiin^ 
taining  of  il  by  tr-nls^  may  be  imperaliie  for  the  jittrpose  of  keeping  the  parts  clesku  attl 
the  application  of  medieaments  to  the  [jarts  beyond. 

Hyperostosis  of  the  bony  meatus  is  seen  after  a  chronic  oiorrhcea 
rally  extends  through  tlie  whole  of  the  bony  canal      It   is  caused  by  inHammnlion  of 
periosleiim,  which  results  in  a  well-develojied  bony  formation.     The  skin  along  the 
rowed  portion  of  lire  c;tfuil  is  more  or  less  congested.     The  treatment  is  that  of  exosl< 

Molluscous  tumors  of  the  meatus  consist  of  nccuniulated  iamina'  of  epidemus 
gebaeeoiis  nuifter,  enveloped  in  a  thick  membrane.     Though  thus  composed  of  co»ii[ 
lively  innocuous  material,  they  have  the  power  of  causing  absorption  of  the  bone  lyi«L 
contact  with  it,  passing  through  it  by  a  clean  cut  ajx^rlure  without  affecting  the  bonyM 
of  the  canal  thus  caused,  and  so  pursuing  their  course  pa^s  to  and  press  on  the 
Inpyond,  causing  symptoms  varying  according  to  the  parts  im|diciited.     The  diagno«l* 
this  molluscous  tumor  from  exostosis  is  made  by  jiressing  a  jprobe  on  the  skin  over 
tumor,  and  noting  the  hardness  of  the  enlargement.     Laying  open  the  tumor,  washing 
the  acctmiuhited  epidermis  by  the  syringe,  and  withdrawing  by  the  forceps  the  li^ 
membrane,  is  the  treatment  recorameiided. 

Syphilitic  affections  of  the  meatus  occur  as  fissures  and  ulcerations  near 
orifice,  Cfjudylonuita,  and  exostoses.    The  ulcerations  exhibit  the  usual  punched-otit  i 
lar  contour  an«l  discharging  surface.     The  treatment  is  the  usual — general  and  \'h'^\. 

Inflammation  of  the  external  auditory  meatus,  or  ostitis  extern; 
ftn  inflaiiinuuory  ntfeetion  of  the  cutaneous  tissues  of  that  camil,  involving  more  or 
according  to  the  violence  of  the  attack,  tlie  jieriosieum  of  the  osseous  part  of  the  caflAl 
the  membrana  tympani.     The  patient  complains  of  a  continual  itching  sensutton,  *ril 
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feeling  of  heat  ami  dryness  in  tlie  canal,  wlii;:li  mmpel  him  to  pass  any  suitable  instryriient 
which  may  be  at  baud  into  the  meatus  for  the  |uir|>o>*e  of  soratcliiiiip  the  part  implicattnL 
This  irritaliou  may  pass  oil'  wiibout  I'orcing  the  patieiU  to  seek  advice,  or  it  may  pass  on 
to  one  o\'  pain  shooting  over  all  the  affected  side  of  the  beurl,  increastid  by  every  mulion  of 
the  head,  or  by  mastication,  and  accompanied  by  a  f^^eling  of  fulness  in  the  ear,  by  fever 
and  deafness.  After  this  congested  slate  has  lasted  for  two  or  three  days  that  of  exuda> 
tion  enters,  at  tirst  as  a  bright  wiitery  discbarge,  which  gradually  assumes  a  mucous  char- 
acter, and  this  in  its  turn  gives  way  to  a  yellow  purulent  appearance.  The  pain,  which 
till  now  has  been  usually  severe,  subsides  when  the  purulent  discharge  shows  itself,  or  soon 
aifterwards,  and  the  patient  feels  lighter  and  freer  of  the  sensation  of  *'  numbness'*  or 
♦•  fulness"  oi'  which  he  before  com|>lained.  A  favorable  termination  without  any  treatment 
may  now  take  place,  though  more  frequently  the  atJt-etion  becomes  chronic,  and  the  patient 
Piirters  from  recurrent  attacks  on  l.»eing  affected  by  any  exciting  cause. 

In  examining  the  ear  it  is  not  always  easy  to  arrive  at  a  satisfactory  diagnosis  on  account 
of  ihe  |Miinful  swelling  of  the  canal,  which  is  particularly  sensitive  about  the  middle  third, 
and  resents  the  introduction  of  a  speculum.  When  you  are  able  to  introduce  the  speculum 
stiiiicientiy  well  to  see  the  inner  part  of  the  meatus  you  may  find  a  nuws  of  moist  or  niaoe- 
rated  while  epidernml  himelhe  obstructing  your  view  of  tlie  membnine,  necessitating  the 
careful  utM*  of  the  forceps  or  injection  of  warm  water  lor  their  removal.  Having  removed 
tJiese  iind  obtained  a  view  of  the  membrana  tym[iani,  you  liml  in  tliose  cases  in  which  that 
membrane  is  affected  (and  it  is  mre  that  you  are  consulted  before  it  is  so),  the  vessels  of 
the  membrane  increased  in  numl>er  and  size  and  fully  injected,  or,  if  the  case  has  reached 
u  further  st4ige,  llie  ^single  vessels  are  no  longer  visible,  and  the  wh*)le  has  a  resemblance 
to  a  reil  blennorrhfcic  conjunctiva.  The  natural  angle  formed  by  the  skin  of  the  external 
meatus  and  its  continuation  wltli  the  dermoiil  layer  of  the  merabrann  tynijtani  is  oblite- 
mted,  or  nearly  so,  by  the  f>ressure  of  the  exmlation  inside  the  cutaneous  tissues.  But  the 
exudation  may  be  so  great  and  may  have  so  nairowed  the  canal  of  the  meatus  that  only  a 
small  piirt  of  the  membcane  can  he  seen,  its  apin-arance  depending  upon  the  part  seen  and 
tlie  stage  of  the  affection.  The  acute  stage  being  neglected,  it  passes  gradually  into  the 
chronic  form,  in  which  there  is  generally  little  swelling  of  the  meatus,  possibly  here  and 
tbfrrt!  slightly  macerated  or  pus-covered  spots  which  bleed  easily  on  being  acted  on  by  the 
speetilum,  or  brown,  badly-smelling  crusts  standing  upon  half-dried  secretions.  Th«^ 
amount  of  secretions  vary  from  a  moisture  discernible  at  the  external  opening  of  t!te 
meatus  lo  three  or  four  ounces  daily  of  a  high-smelling  yellow  discharge,  and  changes  by 
the  Reasons  and  other  influences.  The  alarming  results  of  the  affection  are  dejieudent 
apon  the  continuance  of  this  otorrluea,  which,  if  of  long  standing,  may  cause  opacity  or 
tliickening  of  the  membrane,  i>oly[)i,  maceration  of  the  surrounding  tissues,  witli  ulceration 
of  the  membrane  and  i\s  consei^uences,  inflammatory  and  purulent  [troccsses  in  the  dura 
nialer  and  it«  sinuses.  These  latter  are  especially  frequent  in  children  in  whom  the  con- 
ditioriH  for  the  transmission  of  such  jtrocesses  are  easy. 

The  diagnosis  of  this  diffuse  inflammation  of  the  meatus  from  that  of  furuncle  of  the 
meatus  is  made  by  means  of  a  speculum  in  which  a  small  mirror  placed  at  the  end  of  the 
instrument  may  be  revolved  so  as  lo  give  the  observer  a  reflected  image  of  the  different 
parts  of  the  meatus  in  succession,  or  by  means  of  Blake's  small  mirrors;  or  should  neither 
of  these  be  admissible  by  the  con  miction  of  the  meatus,  by  the  moist  appeamnce  of  the 
dermoid  covering  of  the  membrana  tympani  in  furuncle,  the  same  layer  in  otifcis  externa 
having  the  appearance  of  the  rest  of  the  meatus. 

The  cAUses  of  iuflamnuition  are  the  passing  of  any  acute  or  chronic  exanthemata  to  the 
meatus,  irritjition  or  injuries  to  the  ear,  as  by  the  application  of  hcfit  or  spirits  to  the 
meatus,  the  prolonged  use  of  injections,  the  pressure  of  foreign  bodies,  the  |»assage  of  cold 
rnrrf^nf'*  of  air  <»r  water,  the  non-drying  of  the  ear  and  hair  around  it  thoroughly  after 
^  I  e  presence  of  fungi,  and,  in  short,  anything  causing  a  congestion  and  irritation 

ot  ";!  membranes  of  the  meatus. 

The  atieeiion  m:»y  run  its  course  in  ten  or  fourteen  days  if  the  purulent  stage  has  not 
been  reuche«l,  but  that  stage  having  su{^>ervened  it  lasts  from  five  to  eight  weeks  genenilly. 

The  prognosis  in  u  usual  primary  C4ise  under  treatment  is  favorable,  but  relapses  are 
common.  The  form  following  an  acute  exanthein  is  very  dtlferent,  .is  should  the  nfuldle- 
ear  inflammatory  proccRS  be  well  developed,  and  the  membrane  much  affected,  the  chance* 
of  aavtng  an  entire  membrane  are  lessened. 

The  treatment  is  etiological.  If  there  are  foreign  bodies  present  their  removal  demnnds^ 
Tour  first  attention,  and  after  this  the  prevention  of  any  purulent  ac<'umuUition  ami  the  use 
of  fre<]uenl   injections  of  warm  water  are  the  chief  treatment.     Should,  the  swelling  be 
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prcftt,  senrificsitirtTi  of  tKf  mt'iitiis,  or  un  incisinii  and  uhsiraetioii  of  lilood  l»y  live  \!iciirb1 
8]ietnilnm.  ^e<niis  ta  ite  of  nioiv  use  than  any  orlitT  mfaiiK  in  causing  a  speedy  feuliMihiciJ 
of  tliL'  tliit'kened  meittliranPt  which  yon  may  aI.<o  Ufssbt  by  k«^t'pin}r  up  a  pres<ur*'  ixjllwi 
circunifpn^ai-e  of  the  canal  by  charjiie  gi'arly  pressed  into  the  niHatiis,  being  cjirn.-hil  tkiitj 
the  ehnrpip  is  rreqrienlly  rent'wed  and  the  meatus  cdeared  of  disfharj^e..  What  i-?  •nlledj 
Wihle's  ineision,  from  its  havin'r  hcf-n  (irst  hronghi  intn  ijoliee  by  Sir  William  Wilde, ill 
a  fttvorile  nieanrt  of  n*tn«-dy  with  iJon^v  atu!  in  tlie  relic'f  of  pain,  or  as  a  tn*yins  of  giving j 
exil  to  any  exudalittn  vvliich  may  have  passed  towards  the  mastoid  process,  is  ver>-  iiM-ftl,] 
It  eon.<i,s1;s  in  nialiing  an  ineiusion  down  to  the  bonw  over  tlie  mastoid  process,  at  a<li*timc«j 
of  from  half  to  thre^^-fptnrters  of  nn  itieli  from  the  anriek*,  <'art'ful!y  avoiding,  if  )><)«*il)!e,J 
severin*:  the  posterior  ain-ieular  artery.  The  ap|)lteation  of  leerlios  in  front  of  iIm*  tmginj 
(sliouhl  th»^  [latient  be  loo  timid  lo  allow  of  th(^  abslmetion  of  hlotid  by  incision  or  ^<'ari(i»».  j 
lion)  is  udvisiible  where  the  pain  is  severe.  During  the  paiiifid  stage  no  strong  fist  rin'^f  at  I 
lotions  must  be  n^ed,  those  of  a  sedative  nature  bcinj?  preferred,  as  moqihiu,  in  the  jitri'iigllj 
of  gr.  j  to  aq,  dest.  5ss,  or  sulphate  of  atropine  j^r.  ij  to  5J.  This  stage  being  pas^^l,  th" 
use  of  tlio  customary  astnng«'nt  lotions — alum,  i^nlphate  of  copper,  sulphate  of  ziiif.it 
solutions  of  from  one  to  four  |jrrains  to  the  ounce^  or  nitnite  of  silver  of  from  too  to  twi-ntyj 
grains  to  the  ounee — are,  willi  attention  to  any  complication  of  the  middle-eiir  nitprirnlulj 
AUfl  lo  the  diathesj!*  ]»resent,  puUieient  to  insure  a  favorable  eour*e.  Should  the  nth'i lion  J 
have  assumed  the  ehroiiie  form,  etronger  solutions  of  the  asiringents  mentioned  oiijjlil  lOJ 
be  employed;  and  llic  keeping  up  of  a  eouuler-irritation  behind  the  mastoid  by  tiiKiiiHj 
of  imline,  eantharides  ointment,  or  other  irritant,  will  be  found  serviceable. 

POLYl^LS. 

Aural  polypi  genernlly  show  thempelves  during  a  chronic  purulent  discharge  from  •hi 
lyni|iaiiic  cavity  or  external  meatus,  and  are  not  only  caused  by  sneli  a  discliarge,  luili 
themstdves  a  means  of  increasing  it  by  furnishing  an  additional  secreting  siirfeee,  umi. 
preventing  the  exit  of  discharge,  keepitjg  the   psirts  pressed  ujion  by  the  pu^  ia  un  ull-1 
healthy  irritable  condition.     They  are  of*  diiVeivni  forms  and  appearances,  iMtiiiL'  '^t  * 
lively  red,  rich  in  blood,  soft  and  easily  Ided  hy  itaiehing,  or  rtrtn  and  solid  with  a  pl.tMcing 
surlace,  gra|>e-like  or  ragged,  so  sumU  that  their  presence  can  otdy  be  determined  l>v» 
careful  inspection  of  the  deeper  parts,  or  so  targe  thai  they  protrude  from  tlie  mratai 
Their  positions  are  as  varied  as  their  forms,  as  they  arise  from  any  [>art  of  the  meattwi 
tympanic  cavity  or  membrane,  the  ditlerenl  autliorities  not  being  agrt^ed  ns  lo  wliich « 
tlie  most  frefpienl  sites.     Happily  their  diagnosis  and  treutment  are  the  game,  the  fm 
being  their  ca[aibiiity  of  displacement  by  the  sound,  and  the  latter  their  removal  eiljjrri 
cauBties,  asiringents,  ihe  forceps,  scissors,  knife,  ln>oks,  the  galvanic  cautery,  or  AVildff 
snare.     If  the  polypusi  is  sensitive,  which  is  not  usually  the  ease,  and  the  |)atitMit  willi 
suffer  the  removal  by  instruments,  ttie  application  of  undiluted  liquor  plumbi,  or  uluin* 
tannin  jmwder,  regularly  for  a  lime,  care  lieing  taken  that  each  new  applicaiioa  tnei 
with  a  clean  suHiice,  will  sulhce  ;  but  t)ic  treatment  above  all  others  is  the  imnu-dialri 
moval  by  instruments  as  far  as  possible,  and  the  application  thereafter  to  the  root  of  *'> 
caustic,  such  as  acetic,  nitric,  or  chromic  acid,  by  menus  of  a  glass  rod  or  a  piece  of  ^'f" 
The  instruments  employed  for  the  purpose  are  numerous,  fhf»se  which  1  find  mo^l  i 
being  Wilde's  snare^  Durham's  forceps,  and  Hiuton's  forceps.    Wilde'^d  gnare  \s  c»jri'i» 
valuable,  as  by  its  means  you  are  capable  of  reducing  a  |)olypus  to  a  considerable  rxtd 
without  endangering  any  of  the  structures  near  it,  while  the  others  have  the  advanlntt  < 
easier  ada|»taiion  lo  an  excrescence  which  is  diflieuh  of  reaching.     Should  ihe  polvpu* 
very  small,  or  go  silualed  thai  you  cannot  use  u  cutting  or  tearing  instrument,  tli'^  o^'P 
cation  of  a  thin  layer  of  nitrale  of  silver,  obtained  by  heating  a  crvslal  of'  the  cuiiMic  «1 
the  flame  of  a  spirit  lamp  and  placing  a  [)rohe  or  piece  of  stout  silver  wire  ngHin«tl 
heati'd  crj'stal,  will  be  found  useful  in  cauleriKing  it,  and  at  the  same  lime  liniiltagl 
ap|)licalion  lo  the  desired  spot,  which  is  not  so  easy  when  solutions  are  employed.     A^ 
the  removal  of  the  [jolypu.s  the  disease,  of  which  the  gruwili  was  only  a  symplom,  »■ 
be  attended  lo. 


Affections  of  the  Middle  Ear. 

Injuries  to  the  membrana  tympani Rupture  of  a  liealthy  tynipanic  ni< 

braiie  is  usually  caused  hy  ihe  introductiou  of  some  sharp  instrument  through  the  exlt-n 
inealus,  tlie  eflbrts  lo  exlracl  gome  foreign  body  from  that  cnnal,  or  by  a  sudden  couc 
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the  auricle,  as  by  a  blow  from  the  hand,  rli 


cpecterl  explosion  of  artillery, 
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over  tite  auricle,  as  by  a  blow  from  the  hand.  Mio  unexpected  explosion 
tor  snrb  like.  The  diti^nosis  of  niptiirti  in  such  is  easily  asccriained,  but  nK'(lict)-k'';!il 
l|:UC:>iliond  ^ometimi^s  arise  in  whioh  it  is  nifeessiiry  to  d*.'tt?rraiije  wljinhfr  a  rupture  wiis 
cau^tN]  by  a  blow  on  the  oar  or  wha  present  before  the  blow  was  given,  or  wliether  the 
iwenibnine  was  in  such  an  unliealthy  oondition  that  il  would  bft  easily  injun^d.  The  rup- 
ture ol*  a  healthy  membrane  eatijted  by  a  blow  i.s  usually  a  lony^  gaping  tear, — the  gaping 
depeniling  on  the  action  of  tiie  radiating  tibres  of  t!if  middle  hiyer, — the  edges  of  wliich 
luivt*  a  coating  of  blood  upon  them.  The  rest  of  the  nienibmne  i*  hmllhy,  Irca  of  thick- 
ening",  npaeitiefl,  cretaeet)us  or  other  deposits,  though  iM):t»ildy  ItyperaMuic.  On  passin^i;  a 
curn'nt  of  air  throujzh  th«^  Eustjicbian  you  hear  a  eontiniKKis  broad  soft  sound,  unlike  the 
brokfii  hii!^*  from  the  perforation  of  a  diseased  mrml»rani%  unle>s  Home  lime  has  elapsed 
since  the  rupture  was  made,  in  wliieh  case  iiifihratiiui  and  exudiifion  may  have  oeeunv.d, 
givins  the  appeaninces  and  rounds  of  a  di*.eused  lut^mhrnne.  Tlu'  prognosis,  ujde.si.s  pus 
has  formed  to  siane  exlent,  antl  denfnees  to  a  coiisiderabl(<  extent  is  pi'e>!(^nt,  is  very  fav*>r- 
able,  and  the  perforation  will  hi*  tjuiekly  healed  witlir>ul  further  (naluient  than  kerjdng 
the  uiembrane  protected  frum  cold.  Should,  however,  cons»iderablt'  deafnes*  and  (iiinitns 
liHTe  occurred  from  a  blow,  eitlier  with  or  without  ruptHre  of  tlie  membrane,  the  pro^nojsia 
is  unfavorable,  ivs  pnjbably  the  stapes  [ni»  been  driven  into  the  lubyrinih.  tearing  the 
nerve-tibres  and  possibly  remaining  tixed  there,  and  you  mu!»t  keep  the  imfient  a  length- 
en»Ml  lime  under  observation  before  iriving  any  opinioT)  of  what  the  iv^iulls  will  he. 

Inflammation  of  the  membrana  tympani,  or  myringitis,  is  probably 
ulways  ji5scKMated  with  some  atl'ection  of  the  internal  or  extrrnal  parts  coutiguon.*  lo  it. 
The  diagnosis  and  treatment  will  be  found  in  the  descriiiiion  of  inthunmaliun  of  the 
external  meatus. 

In  t^xaniining  the  membrana  tympani  the  points  to  be  noied  are  its  color,  transparency, 
lujilre.  light  cone,  inclination,  curvature,  entirety,  tension,  whether  adiiesinus  are  present 
or  not,  and  the  position  of  the  malliMi^i,  especially  of  its  short  pro- 
re«ij<.  For  a  full  description  of  thesis  wi.'  must  refer  the  reader  to 
Politjcer's  '  UtdeuclilungsbiUb'r  des  Trommeirells  im  Gesunden  inid 
Knwiken  Zuslande,'  Wiun,  IHti.j,  but  the  following  short  note  of 
changes  seen  in  the  rao.sl  common  affections  in  which  it  is  impli- 
cated may  be  found  useful  in  diagnosis.  In  acute  inflammation 
the  mpmbrane  is  smooth  and  glistening,  and  more  or  les*  red  ac- 
r<irding  to  the  amount  of  hypera-mta  jtreinenl.  When  the  mucous 
layer  is  hypertrophied,  and  accordingly  a  greater  amount  of  secre- 
tion pn?seiit  than  in  the  normal  stale,  the  membrane  is  less  .shining 
than  natural,  and  has  a  whitish-gray  parehmeiit  iook.  If  tliere  ia 
a  cour»iderable  accmnulation  of  mucus  wiiich  has  lain  in  contact 
with  the  membrane  for  some  time,  it  assumes  a  sodden  ap[)earance 
HA  if  till?  futrchment  had  been  ste«'(»ed  in  Hnid.  Tlu'  changes  of 
inclination  and  curvature  ol'  the  membrane  depend  upon  closure'  of  the  Eustachian  tube, 
adhisicms  to  the  other  walls  of  the  cavity,  accumnlalions  of  jkjs,  mucus,  or  tumors,  inter- 
nal or  external  to  the  cavity,  atul  perforations  or  thinnings  of  the  membrane,  and  can 
only  l»c  diagnosed  by  seeing  numerous  cases  at  an  aural  tliriifpie.  Tlie  fact  that  usually 
ooljr  one  eye  h  brought  to  bear  at  a  lime  on  the  membrane  makes  it  ditficuli  for  the 
obs^rror  to  judge  of  displacements,  protrusions,  or  any  changes  in  which  the  judging  of 
dislaiiee  ti  peipjiri'd  till  he  has  accustomed  himself  to  th«^  us**  of  one  eye  only. 

Chronio  perforation  of  the  membrana  tympani  is  one  of  the  most  ctmimon 
ulfeirtioris  of  the  rnr  on  which  you  will  br  c<uisjj1ii'iL  lU*'  ilijignosis  of  the  artVctioti  is 
CflLiy.  riiber  by  the  speculum,  by  asking  the  [uilient  to  drive  a  current  of  air  hv  a  forcilde 

expiration  through  the  P^tisiachian  tubes,  th"'  nostrils  and  lips  brtug  ludd  firmlv  toi;eth<^r 

this  niethotl  being  calletl  ^'itl8idva'8  method — by  jmssing  a  current  of  air  from  Politxer's 
bo^,  tt*  flescrihed  under  malformations  of  the  external  ear.  or  by  passing  the  Kustac)»ian 
Calhft«*r  .and  forcing  a  current  of  air  froni  the  mouth  or  I'roui  an  In4lia-rubl»er  Img  through 
the  catiietcr.  By  these  thn-e  last  methods  you  will  obtain — thr  iMisliichian  tubes  being 
open — a  ground  more  or  less  of  a  hissing  character,  ilep+'uding  o|m>u  the  rush  of  a  column 
of  aif  through  a  small  orifice.  The  usual  causes  of  th*»  p+^rlbration  of  the  membrane  apart 
from  tboftc  of  a  traumatic  origin  are  scarlet  fever,  nifasles,  tuberculosis,  and  nny  greatly 
debilif  •''•'"  'tViction  in  which  the  mucon»  membranes  ar»'  articled. 

Tie  !->  i*  regulated  gii.'atly  by  the  dvHcrasia  [irei*ent,  but  it  ought  always  to  be 

remriii'»'i'  'I  iltat  a  perforation  may  heal  without  leaving  any  discernible  pathological 
ohungeji,  nud  without  in  the  slightest  recognizahle  degree  lessening  the  power  of  hearing. 


A|>r»<'ivr»iiiri'  of  ni<>»iil>rnu« 
tyriipnn),  iilt<iwln(f  ibu  rein. 
Uiin  of  p»rU  to  e*cli  other, 
(Ittifhi  cur.) 
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The  hopes  for  such  a  happy  result  are  the  greater  the  shorter  the  acute  attack  which  has 
caused  the  periorHtion,  while  it  is  rartf  aftor  a  chronic  atroction  accoinpnnied  hy  otorrh*rA ; 
but  no  opinion  ontjlit  to  Li?  hazart|p<l  ill!  you  have  carelnlly  M'aslicd  out  the  ear  and  seen 
the  extent  of  the  p^Tforution  and  hisses  which  hnve  alremly  residtod  tlifrrfrom.  The 
process  of  healing  is  known  by  a  j^radiud  diiiiinntiori  of  llie  secretion  and  of  the  pcriomtion, 
the  cicatrix  being  fonnc'd  by  tlie  <h>i'nioid  und  tnncoiis  layers,  hut  of  a  much  niort^  delicute 
structure  than  the  natural  liiyers,  and  not  separaijh*  into  lamina;.  The  1io{k_tj  of  cicatriza- 
tion are  at  nn  end  for  the  lime  wlien  the  edge's  of  the  perforation  become  cicatrized  and  a 
g5\p  fslill  remains,  but  a  new  impetus  may  be  given  to  the  regeneration  by  any  fnlure 
afl'ection  which  causes  a  liypera:'mia  in  the  part  and  a  softening  of  the  cicatricial  edges  of 
the  perfonition, 

III  tlie  treatiiu'nt  of  a  perforation  the  rule  is  to  close  it  if  posaihle,  on  account  of  the 
exposure,  causrd  by  the  perforation  of  the  lender  mucous*  nifmbrane  of  tlie  tympanic 
cavity  to  coM  air  or  water,  dust  and  otlier  foreign  bodi«*s.  These  by  their  irritation  may 
cause  a  piiruk'tit  disfichargc,  and  tliiil  being  once  present  may  lead  to  results  of  thn  most 
disastrous  nalure,  Ibii  if  the  [lerlnration  Iiave  existed  -son^e  time,  and  be  of  a  considerable 
extent,  the  tjiiestion  arises  whcllier  the  closing  of  the  perforation  will  not  impair  the 
pati<:!nt's  hearing  power,  and  before  doing  anything  to  close  such  it  h  advisable  to  tem- 
porarily close  the  giip  by  a  drop  of  glycerine  or  other  thirk  fluid  and  note  the  efl'ects. 
Should  the  lesnll  be  to  lessen  the  hearing  jiower  to  ony  consideralde  extent,  yoti  must 
carefully  consider  the  probabilities  before  determining  upon  your  action.  While  the 
affection  is  still  in  the  ncute  stage,  the  keeping  of  the  pnrt^  clean  by  gentle  injections,  and 
the  use  of  some  slight  astringents  for  the  purpose  of  reducing  the  secretion  of  the  mem- 
brane and  bringing  it  into  a  mure  normal  condition,  are  all  that  are  required,  with  the 
use  of  a  little  wadding  in  the  ear  when  the  j>adenl  goes  out,  unless  the  weather  is  very 
mild,  when  the  JiUter  may  be  dispensed  with.  Should  discharge  be  present  which  by 
some  means  has  btfcome  thickened*  and  by  its  presence  doses  or  tends  to  close  the 
EtJstachian  tube,  Polifzer's  operation  ought  to  he  done  now  and  again  ;  and  if  this  is  not 
sutReient  of  itself  the  s<iftening  of  such  an  accumuhition  by  an  alkaline  solution  as  bicar- 
bonate of  soda  5*'*~5J  ^o  ^'^  ounce  of  water,  and  then  the  Polilzeration  will  sulfice  to 
remove  it.  Should  you  determine  to  try  to  close  a  large  perforation  you  carefully  and 
gently  stimulate  the  edges  of  the  peil'orution  l>y  the  a|tplication  to  then*  of  nitrate  of  silver 
or  Giber  irritant,  either  in  solution  or  by  touching  the  moistened  edges  with  a  thin  layer 
of  the  crystals  jilaced  on  a  probe  as  mentioned  in  the  treatment  of  granulations,  or  by 
ahrnding  the  edges  with  a  knife,  conical  tile,  or  plug  of  wadding,  turned  in  the  |H?rforalion. 
But  if  you  fail  to  close  it  by  the  growth  of  new  cicatricial  tissue,  and  yet  believe  that  its 
closure  would  improve,  or  at  least  not  impair,  the  hearing  capability,  you  may  resort  to 
the  artitieial  drum,  the  success  of  which  in  some  cases  is  very  great.  Numerous  modili- 
catioris  of  artificial  drums  have  been  proposed,  but  the  most  simple,  most  easily  applied, 
and  one  that  is  as  successful  as  any  other,  is  a  piece  of  cotton  wadding  moistened  in  water 
or  some  antisc[>tic  sohitioti,  and  applied  over  the  perfornlion  and  hipping  considerably  over 
the  edges.  The  dilliculty  of  its  Uf^ti  is  ils  first  adaptation,  but  il"  once  applied  suecessfully 
the  patient  can  adapt  it  in  future  for  himself  more  truly  and  quickly  than  his  medical 
attendant.  The  conclusion  as  to  whether  k  will  be  of  henetit  or  not  must  only  be  arrived 
at  after  .«?evenil  attempts  liave  been  nuide,  changing  the  j^oint  of  |fressure  an«l  adapting  it 
tnore  closely  to  the  remnant  of  natural  membrane  at  diflereut  points  at  each  attempt. 
IVhen  it  has  been  used  for  some  time  with  success  the  jtatient  feels  it  very  inconvenient 
to  he  without  it.  If  found  of  service,  it  ought  not  to  be  worn  above  an  hour  or  two  at  a 
time  for  some  days,  gradually  increasing  the  duration  of  its  application,  but  always 
removing  it  at  night,  and  the  patient  should  be  directed  to  attend  to  the  most  jHTfect 
cleanliness  at  each  renewal  of  the  wadding.  How  the  arlllicial  nieml)mae  acts  is  still  a 
matter  of  doubt.  It  is  considered  that  it  is  a  support  to  the  ossicles  and  membranes,  and 
this  is  proliably  its  action  in  a  mi»jority  of  cases.  From  observations  at  the  diflerent 
positions  in  which  they  increase  the  hearing  power,  I  think  they  may  have  also  a  reso- 
nating action. 

Artificial  perforation  of  the  tympanic  membrane.— Having  spoken  of 
the  menus  of  closing  n  jieHonilion,  il  is  convenitnU  here  to  speak  of  artiticial  perforation 
of  the  membrane.  The  operation  is  recouimended  in  cases  of  accunutlations  of  pus  or 
mucus  within  the  tynipanie  cavity,  of  ini[ia8<able  stricttire  of  the  Eustjichian,  of  thickening 
id'tlie  membrane,  of  adhesions  of  tiie  membrane  to  the  tym[>anic  walls,  in  cjvses  of  tinnilus* 
and  in  cases  where  no  benetit  is  derived  after  prolonged  use  of  other  curative  means  and 
[in  whicli]  the  diagnosis  is  not  clear,  but  the  acoustic  [nerve  apparently]  is  not  much 
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affectpd.  Thar  benefit  nmy  be  derived  in  all  such  cases  cannot  bo  d<'iijc<l,  but  unbappily 
we  are  not  yet  in  a  position  to  ^ny  tliut  perforation  will  benetit  tliis  or  ilial  ca^^s  cxci-pt  in 
casc^  of  aceiimuUition.  The  point  ot"  operation  is  dt-ti  rrniiifjid  in  cases  of  aceumulalioii  by 
the  point  ol'  the  membrane  at  w  hicb  bulging  is  prej;eni,  w  liile  in  other  eases  a  s^jot  behind 
tlie  manubrium  is  usually  chosen.  Bringing  the  nn?nibnine  well  into  view  by  the  u.'iiial 
methods  the  opemtion  is  made  by  means  of  one  of  the  numerona  instruments  which  have 
Wen  propost*d  lor  the  purpose.  If  it  is  merely  us  an  experimental  proeeedirjg,  to  deter- 
mine whether  an  opening  will  be  of  beuetit  to  the  hearing,  or  for  the  purpose  of  allowing 
the  exit  of  pus  or  mucus,  a  small,  plain,  ilouble-edged  sealjiel  is  all  I  hat  is  required. 
Having  made  the  opening  suHiciently  large,  you  remove  all  impediments  to  tlie  passage  of 
sound  by  causing  an  air  douehe  to  be  passed  through  the  cavity  by  one  of  the  usmil 
methods,  having,  if  necessary,  previously  softened  any  accumulations.  It  being  thus  em- 
piriejiily  determined  tliat  a  permanent  opening  in  the  niemhnme  would  be  desirable,  you 
atremfit  to  keep  the  opening  from  chising  by  a  bougie  or  Politzer's  «\yelet,  by  making  the 
I  •  itiiiution  by  the  galvano-cautery,  by  removing  a  part  of  the  malleus  with  a  portion  of 
tlM-  iiiemltrane*  by  the  constant  use  of  the  air  douche,  by  repeated  removiUs  of  the  cicatri- 
cial membrane,  hy  digestion  wiih  pepsine,  acids,  etc.  But  as  yet  no  method  has  been 
pro|)Osed  which  acts  with  certainty  of  success. 

[Aural  catarrh.] — The  ordinary  a/fe<r/i'oM5  of  the  jnirUfe  ear  which  the  general  prac- 
titioner will  be  called  upon  to  treiit  are  included  under  the  title  of  "  catarrhal  atfections," 
and  may  be  of  an  acute  or  chronic  e.hamcter.  The  principal  objective  symptoms  of  acute 
cnturrh  are  a  hypencmic  swelling  of  the  mucous  membrane,  with  an  increased  secretion 
therefrom,  the  pharyngeal  mucous  membnine  near  the  orifice  of  the  Kustnchian  tube  lead- 
ing to  the  allected  ear  being  ne^irly  always  implicated.  This  state  of  the  mucous  mem- 
bnme  gives  to  the  observer  who  [uisses  a  current  of  air  through  t)te  Eustachian  tube  and 
listens  by  means  of  an  oloscoj>e,  one  end  of  which  is  placed  in  the  me^itus  of  the  patient 
and  the  other  in  his  own,  sounds  ranging  from  a  harsh  dry  ^ourui,  like  that  cause<l  by  dis- 
tentiing  a  «lry  bladder,  to  a  true  mucous  riile.  The  tympanic  membrane  varies  in  ap[H'ar- 
ance,  according  to  the  stage  of  the  aft'ection,  from  that  of  a  glancing  polished  copper  [>late 
to  tluit  Lti'  :i  dull  wet  bladder,  from  whicli  all  bright  reHex  has  gone,  corresponding  to  the 
dry  and  infiltrated  states  of  the  tissues.  A  more  or  less  obliteration  of  the  mullejis  may 
be  present,  de|»ending  up<Mi  the  passage  of  the  exudation  Iretween  the  layers  of  the  mem- 
brane. A  bulging  of  the  membmne  will  be  observed  should  an  accumuhilion  of  fluid  have 
Lnken  place  to  a  considerable  extent.  The  chief  subjective  symptoms  are  a  pain  in  the 
depth  of  the  ear,  which  is  increased  by  every  motion  of  the  parts,  such  as  by  coughing  or 
swallowing,  an  impairment  of  hearing,  a  feeling  of  heaviness,  fulness  or  pressure  in  the 
e»r,  often  described  as  a  "  dro[j  of  water  in  the  ear,'*  tinnitus  of  various  characters,  its 
singing,  knocking,  or  surging,  the  position  of  whicli,  whellier  outside  or  inside  the  head, 
ihe  ptttient  cannot  alw.iys  tell,  giddiness,  confusion  of  thought,  and  other  symptoms  of 
prest^ure.  The  subacute  form  is  merely  a  eombitjation  of  the  same  symptoms  in  a  milder 
degree.  If  the  case  is  properly  attended  to  while  in  the  acute  stage  no  graver  disturbances 
of  the  organism  ought  to  arise,  but  it  must  always  be  rememhered  llurt  the  lendency  of 
Ihe  atTection  being  to  thickening  and  s^velling  of  the  mejubnines  implicated,  adhesions  and 
solderings  ai-e  apt  lo  take  place  hetween  the  closely  sittmted  delicate  structures  of  the 
tympanic  cavity.  The  general  position  of  such  adhesions  is  between  the  manubrium  and 
promontory,  the  tympanic  membrane  and  incus  or  stjipes,  the  tendon  of  the  tensor  tym- 
pani  and  stapes,  and  esfieeially  often  in  ihe  niches  of  the  two  fenestra,  binding  the  walls 
together  or  to  the  sta(»es. 

But  should  the  acute  stage  be  neglected  the  ttcute  passes  into  the  chronic  form,  generally, 
like  the  acute,  implicating  both  tube  and  cavity.  It  may,  liowever,  be  localized,  and 
consist  in  re|>eated  swellings  with  gradual  condensations  and  thickenings  of  the  mucous 
IDcmbrane,  which  becomes  gnidiially  less  elastic,  and  by  proliferation  form  bands  in  the 
canity.  These  by  their  physical  ipialilies  as  well  as  by  their  interference  with  the  swing- 
ii»;«  faculty  of  the  sound-conducting  a|>paratus  materially  interfere  with  the  hearing  capa- 
bilities. This  chronic  form,  once  established,  is  most  ohstinate  to  treatment,  imd  leads  to 
iocTVUMe  of  the  deafness,  which  depends  more  on  the  locality  of  the  changes  than  on  their 
extent.  It  also  cjiuses  an  increjise  of  the  symptoms  of  pressure,  the  tinnitus  jM>ssibly  be- 
coming Mi  harassing  that  persons  h.'ive  been  known  to  have  committed  suicide  to  esca|>e 
(xt>tu  it,  and  oiten  causing  such  depression  by  the  etfects  of  the  rertigo  and  vomiting 
which  it  ocrjisions,  iliut  an  inclination  to  resort  to  intoxicating  fluids  is  thereby  aroused. 

Tlie  prognosis  is  generally  favorable,  but  the  tre^itment  is  prolonged  over  such  an 
ext^TDt  of  rime  that  the  patient  frequently  ceases  to  attend  before  restoration  is  accom- 
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plished,  or  twl  is  not  .coiirjlit  in  tim<*  to  [»revent  changes  wliicli,  having  once  occuixpd, 
cnnnwt  hv  undone.  In  th«'se  eases*  wt*  must  t;»><lt*avor  to  slay  the  oours«  of  the  «lisiw*\  j 
Avliich  if  left  ttj  itseH"  will  C(^rfaiiily  had  to  total  deafnesa.  Tlie  older  the  paiirni,  tlie 
more  chronic  the  nlVectioii,  and  the  gr<*uter  the  chnnges  formed  in  the  tymjtunio  oavitT, 
the  le.S3  hope  is  there  of  a  ^ood  result.  If  the  tinniHis  is  ■continuous  and  hjus  Iteon  pn-^n; 
for  some  time,  the.  prognosis  is  unfavonible,  even  although  nn<ler  trentnient  the  hearing 
power  is  iiin)jiroveil,  while  if  nearly  total  ohlitenithni  of  th«^  cavity  Iww  occurred,  e«|>«*fially 
if  chalky  deposits  are  present  on  the  lynipanic  membram.',  a  favorable  prognosis  is  alin«ii«t 
negatived. 

The  ireatmenlt  besides  the  constitutional  and  hygienic,  conaists  in  local  bloo<lleningr 
whiU^  th»«  pain  and  hypenenjiu  are  pre-sent.  the  ap|iliealion  of  the  air  douche,  the  itijeffum 
of  nieilieamcnts  lu  the  Kitsta<'hian  tube  mid  tympanic  cavity,  the  tn^atnienl  of  uny  UAm- 
pharyngeal  aft'ection   which  miiy  he  present,  and  the  performance  of  different  ajH-nilion* - 
on  the  jiound-condncting  iippurauis*     Two  niefhodn  of  passing  a  eurrc'nl  of  air  inl<)  li*  I 
tympanic  cavity  through  the  Eustachijin  tube  have  been  already  described  (p,  ^'MV).    Tl*  ' 
pHSiiage  of  the  Ku^tiieliian  catheter,  used  either  for  the  conveyance  of  air,  fluids,  i»r  vupwrs 
or  for  the  better  guidance  into  and  lljrough  the  tube  of  bougies,  elastic  catheten*,  or  inntru- 
ment*  for  electrical  purposes,  is  by  no  means  so  ditiicult  its  i>  generally  believed.    Tin* 
silver  catheter  with  an  obtuse  angle  of  from  110*^  to  12^*^,  is,  I  find,  the  most   geiMTully 
useful  in  the  iiiind.s  of  those  accustomed  to  pass  it.     The  ctjoutchouc  ones  are  apt  to  limik 
after  being  ys<id  some  time,  and  do  not  convey  to  the  operator  such  acciimle  knoMrWe' 
of  the  |)osition  of  the  lienk,  in  rehition  to  the  structures  over  which  il   pats*e«,  a*  iIkWj 
composH  i4  metal,  although  the  caouichonc  are  less  likely  to  make  u  false  paiso^agv  inl*» 
Immis  of  an  ini'Xp<'rienc<-d  operator.     The  jwUient  ought  tf*  be  phu-ed  with  the  rxlpniill 
openings  of  tli*'  nares  horizontnl  Jind  opposite  to  tlie  right  shouhler  of  the  u(>en»tor,  wKJ 
tiltiog  the  jKiinl  of  the  nose  ufiwards  by  the  fingers  nf  the  left  hand,  disrloses  llie  CAvitidI 
of  ihe  nares  more  fully,  upon  the  floor  of  one  of  which  he  places  the  beaker  of  t he  dVllK'tfr.l 
Keeping  the    beak  on  the   floor,  he  [)a<ses  it   ihrough    the  cavity  and   onwards  jicroe*lliM 
pharyngeal  space^  till  it  comes  .igainst  the  posterior  pliaryngeal  wall,  which,  in  ili?  nurmul 
condition,  gives  him   niucli  the  same  feeling  of  resistance  which   he  receives  on  pn-vsinfl 
tlie  catheter  against  llie  tense  open  [mlra  of  the  hand.     Drawing  the  catheter  l»>wiirii>liiWtj 
and  at  the  same  time  elevating  the  enrl  which  he  holds  in  his  hand,  lie  brings  the  con(»vt 
curvature  of  the  opposili-  end  aginnst  tlu'  posleri«*r  edge  of  the  luisal  flfHir,  and  tliea  lum* 
ing  tfie  beak   outwards  and  upwards,  keeping  it  at  the  s^ime  time  agninst   the  ••Mt'nwl 
lateral  wall  of  the  pharynx,  he  will  feel  il  make  a  slight  dip  into  the  pharyngeal  ojiruiftjj 
of  the  Eustachian  tube.     The  above  method  is  the  one  usually  adopted,  but  there  is  ll^J 
pro|iosed  by  lionni'fonf,  which  consists  in  turning  the  beiik  o(  the  ctitheter  from  tbep* 
lerior  [tharyngeal  wall  outwards  into  Miiller's  depression,  and  dniwing  it   then  town 
yon  till  you  fetd  that  it  has  j)assed  over  a  swelling  ami   then  falhrn  into  a  d«*pn'fsiolK  < 
Lnwenberg's,  consisling  of  turning  the   catheter   beak  inwards  after   reaching  lie  \^ 
]diaryngeal  wall,  dniwing  it   towards  yon  till    the  curve  catches  on   the  posterior  etl;.'»'< 
nasal  septum,  antl  lh<m  revolving  it  upwards  or  downwards  towards  the  latend  pfi:irvti|riili 
wail,  when    it  will  probably  p;iss  into  llie  tube.     If  thei"e   is  a  dilHculty  in    i 
callieler  ihrough  the  nasal    cavity  it  is  generally  most  easily  overcome  by  k 
beak  towards  the  external  wall  and  passing  along  it.     But  should  yon   fail   in  liHA^ing:* 
through  ihe  nostril  corresponding  to  the  Eustachian  tube,  into  which  you  desire  lo  iiili^ 
duce  it^  by  using  a  catheter  with  a  longer  curve  you  can  reach  the  month  of  the  EiJ't»* 
chian  tube  from  the  other  nostril,  or  yon  may  pass  it  iuto  the  tube  from  the  month.    V<»Q, 
know  that  the  nozzle  has  passed  well  into   the  mouth  of  the  fyi)e  by  the  postilion  of  tJ< 
catheter  not  being  dislurbe<l  wlien    the  patient  speaks  or  swallows,  by  the  fact  that  I 
nozzle  will  not  [lass  further  upwards,  and  especially  by  the  fact   that  on   blowing  nir  ii« 
the  catheter,  either  by  mouth   or   l(»dta-rubber   bag,  yon   recognize   its  passage  inlot 
tympanic  cavity  of  the  patient  by  having  [»laeed  a  tube  of  communicalion  from  hisinfflt" 
to  your  own.      In   chiMren   the  outvvard  turn  of  llie   calheter  is  usually  mon*   limlt«l  ' 
extent  than  in    the  adult,  in    whom  it   is  generally  from   a  fourth  lo  thit*e-eighths ;  bull 
latitude  must  be  allowed,  as  the   formation  of  the  part  varies.      In  a  new  patient,  if  J*" 
wish  lo  |iass  the  catheter  into  the   Eustachian   tube,  it    is  advisalde  tu  try  the  right  m 
first,  as  it  will  he  Ibtmd  usually  easier  to*  piuss  on  that  side  on  account  of  the  srptum  pen 
inclining  towards  the  lefl.     The  mistake  generally  made  is  that  the  catheter  i*  not  hrtm^l 
sulficientty  forwards  after  having  reached  the  posterior  pharyngeal  wall,  so  that  the  I 
falls  into  the  depn^ssion    posterior  to  the  opening  of  the  tube.     But   this 
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terted  by  attending  to  the  directions  above  given  as  to  feeling  pressure  of  the  curve  on 
he  back  of  the  septum  or  soft  palate  before  turning  the  beak  outwards. 
Dr.Weber-Liel,  of  Berlin,  has  lately  introduced  a  small  elastic  witheter  for  the  purpose 
iTKCuring  the  passage  of  injections  directly  into,  or  the  removal  of  accumulations  from, 
ht  tTmponic  cavity.  This  is  i)assed  through  the  usual  silver  catheter  as  a  director  to 
tbetube,  and  having  thus,  on  its  exit  from  the  silver  catheter,  obtained  a  position  in  the 
tube,  it  is  passed  on  with  a  little  care  through  the  tube  and  into  the  tympanic  cavity. 

The  injections  passed  through  the  catheter  consist  of  prepamtions  of  potass,  ammonia, 
iodine,  mercury,  silver,  zinc,  atropine,  chloral,  <&;c.,  in  solution,  care  being  taken  that  the 
fluid  is  lukewarm  at  the  time  of  entrance. 

Thefollowing  solutions  may  be  found  useful:  Sulphate  of  zinc  in  varying  strengths  from 
OMtoten  grains,  of  muriate  of  ammonia  five  to  twenty  grains,  of  iodide  of  i^otassium  ten  to 
Nxtj  grains,  iodine  one  to  five  grains,  chlorate  of  soda  five  grains,  to  the  ounce  of  distilled 
mier.  Before  using  them  always  see  that  the  tube  is  pervious  and  cleared  of  mucus  or 
other  removable  obstruction  to  their  entrance.  Tliey  are  probably  most  useful  when 
tm\iojed  every  second  or  third  day,  for  from  three  to  eight  weeks,  after  which  an  inter- 
Tii  of  a  month  or  more  of  rest  is  advisable  before  continuing  their  application.  The 
mjections  through  the  elastic  catheter,  passing  directly  into  the  tympanic  cavity,  ought  to 
be  much  weaker. 

Should  objections  be  made  to  the  passing  of  the  catheter,  so  that  you  cannot  use  it  in 
pMioj(  fluids  or  vapors  to  the  ear,  the  instruction  of  the  patient  in  doing  Valsalva's  me- 
thod of  inflating  the  tympanum,  by  which  he  may  drive  steam,  impregnated  with  a  little 
iodine  and  acetic  ether,  will  serve  the  purpose.  The  method  of  doing  so  is  as  follows: 
Hiving  placed  from  ten  to  twenty  drops  of  a  solution  consisting  of  e(]ual  parts  of  tincture 
of  iodine  and  acetic  ether  in  a  pint  of  hot  water,  the  patient  inhales  a  mouthiul  of  the 
Meim,  and,  having  close<l  the  nostrils  with  the  fingers,  makes  a  violent  expiration,  keep- 
ing the  mouth  and  nostrils  firmly  closed.  The  steam  by  this  forcible  expiration  is  driven 
ipiiist  the  walls  of  the  naso-piiaryngeal  space  and  mouth,  and  the  Eustachian  tubes  being 
the  only  spots  for  exit,  rushes  up  these  and  fills  the  tympanic  cavity,  a  sensition  of  fulness, 
ttd  possibly  warmth,  being  felt  in  the  ear  by  the  patient  if  the  operation  has  succeeded. 
This  ought  to  be  done  several  times  at  a  sitting,  the  )>atient  swallowing  between  each  in- 
biition.  But  should  the  Eustachian  tubes  be  not  rendered  pervious  by  the  force  used,  as 
••  not  unfrequently  the  ease  when  the  mucous  membrane  is  consiilerabiy  swollen,  the 
ouheter  must  be  n*sorted  to,  as  by  the  passage  of  a  current  from  an  India-rubber  bag 
directly  through  the  catheter  to  the  tube  an  obstruction  which  will  not  give  way  to  Val- 
ulvg's  oiethod  will  be  overcome. 

The  treatment  of  the  naso-pharyngeal  space  consists  in  topical  application  to  the  mucous 
BKinbrane  of  the  space  of  astringents  such  as  alum,  tannin,  or  nitrate  of  silver.  A  very 
BMful  form  is  the  drawing  of  a  solution  of  alum  up  the  nostrils,  allowing  it  to  pass  back 
into  the  pharyngeal  space,  expectorating  it,  and  then  blowing  the  nose  violently.  AVhen 
Ae  alum  is  thought  not  sutiicient  for  the  condition  present  in  the  pharynx,  a  nitrate  of 
Hlver  solution  of  from  5*^-5]  to  the  s  of  water  applied  to  the  ])harynx,  and  especially  to 
^  membrane  ronn<l  the  Eustachian  regions,  will  be  found  a  valuable  agent.  The  patient 
being  seated  so  that  good  light  is  thrown  into  the  mouth,  and  the  tongue  being  depressed 
by  i  tongue  spatula  or  the  index  finger  covered  by  a  stall,  he  is  desired  to  take  a  deep  in- 
*pinuion,  at  which  moment  the  surgt'on  takes  the  opi)ortunity  to  pass  the  brush,  which 
^been  dip|>ed  in  the  solution,  to  one  of  the  P^ustachian  regions,  and,  making  a  half  revo- 
lotion  upwards,  pjisses  over  the  whole  roof  of  the  space  to  the  Eustachian  region  of  the 
•opposite  side.  The  use  of  gsirgles  at  home  between  the  applications  of  the  caustic  is  to 
be  recommended. 

Protessor  Gruber  and  others  use  what  is  called  the  nasal  douche,  by  driving  from  a 
•fringe,  the  nozzle  of  which  fills  one  nostril,  the  other  being  clost-d  by  the  fingers  of  the 
<>|ierator,  a  current  of  some  astringent  solution  up  one  nostril  and  so  into  the  other,  the 
^ibMruction  to  its  exit  from  the  other  nostril  by  the  fingers  regulating  the  force  with  which 
1  acts  on  the  pharyngeal  walls.  But  it  is  so  difficult  to  regulate  that  force  with  the  re- 
"''ance  of  the  Eustachian  tubes,  that  the  fiuid  may  pass  into  the  tympanic  cavity  with 
•■ch  a  rush  as  somtimes  to  do  serious  damage,  and  accordingly  I  would  not  advise  its 
bring  applied  by  those  unaccustomed  to  its  ut^e. 

The  operations  on  the  tympanic  membrane  and  structures  of  the  cavity  are  perforation, 
^vision  of  adhesions  and  tenotomy  of  the  tensor  tympani.  The  perforation  of  the  inem- 
l*iuie  lias  been  spoken  of  at  \i.  310.  The  division  of  adhesions  and  of  the  tensor  tym- 
pioi  ig  made  by  small  curved  bistouries  or  by  revolving  cutting  hooks  made  for  the  pur- 
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pose.  Those  of  Webei'-Liel,  aod  G ruber,  will  be  found  most  useful.  Tlie  ilet<?rniinRl!on 
of  ailliL'sions,  witli  their  exact  pot>idoiis,  is  best  made  by  using  8ii?gh*'s  ptieumalii;  apf'ou- 
lum,  by  whit'h,  on  creating  a  vacuum  in  the  mHtilus,  you  ure  iible  tu  note  what  part  of  the 
njonibnine  is  hound  down  and  does  not  full  into  the  vucuum  with  the  rest  of  tlte  membrane. 
It  requires  ii  considerably  lengthened  ex|ierience  in  aurul  diagnosis  to  be  certain  of  the 
necj'jisity  for  or  advantjijre  to  Ix'  «lenved  iVuni  such  Of>eratio«.s. 

Otitis  media  or  purulent  catarrh  is  merely  ti  higher  grade  of  inflammatory 
mncoiis  discharge,  hut  it  has  always  a  much  more  untuvor.ihle  prognosis  than  simple 
catarrh.  The  symp!om.>*  are  much  the  sjjime  as  in  simple  ealarrh,  but  more  violent,  being 
accompanied  with  severe  pain,  fever,  and  tienrly  alvvny-^  leading  to  perforation.  Tliis, 
sboidd  fhere  be  un  accumulation  of  considerable  extent  in  the  cavity,  is  to  be  tlesireiJ 
rather  than  feared  ;  bcctiuric  should  the  membran«'  not  give  way,  as  is  apt  to  lie  the  eai^e 
in  a  thickened  membrane  from  chronic  catarrh,  ihe  pus  is  a[tt  to  lind  its  wny  througli  sonie 
of  the  nuiny  passages  which  often  exist  between  the  tympanic  and  cerebral  cavities,  and 
so  canse  UK'ningitis. 

The  ircntan'nt  is  eondueted  on  the  usual  principles.  Give  the  pus  every  opportunity  of 
free  exit,  either  by  natural  or  artitieial  channels,  and  thus  allay  iVver  and  [tain  and  save 
time  and  tissue.  Let'ches,  opiates,  purgatives,  and  warm-water  injections  into  the  nu-atus, 
keeping  the  Eustachian  open  so  as  lo  liave  a  natural  drain,  if  necessary,  peri  oration  of  the 
membrane  at  llie  point  of  bulging,  and  when  otorrhtsa  iias  occurred  regular  syringing  of 
the  ear  with  lukewarm  water,  to  which  an  atitisfptic  or  astringent  hai5  been  added,  are 
what  are  generally  fouiul  successful.  To  make  the  astringent  employed  pii^s  into  the 
cavity  and  thr<mgli  the  Eustachian  tube  it  is  useful  to  fill  Ijoth  canals  with  the  astringent, 
causing  the  [mticnt  to  keep  it  tht^n-  till  you  pass  a  current  of  air  ihro-igh  the  Eustachian, 
on  which  tlni  fluid  in  thf  external  canals  will  i-ush  into  the  cavity  and  Eustachian;  op  by 
driving  a  current  of  fluid  with  or  without  meilieamenfs  through  tlic-  Eustaeliiau  tube  an<l 
tympanic  oivity  from  one  side  or  other.  In  adilition  to  the  local  treuJnient  thjit  of  the 
constitution  must  be  attended  to,  the  residence  of  the  patient  in  sucli  chronic  discharges 
being  of  csijeeial  importance. 

[Suppuration  in  the  mastoid  evils  may  occur  from  extension  of  the  disease  backwards  ; 
hence  in  cases  of  purulent  inrianmmtion  of  the  tympanum  it  is  necessary  to  watch  the  mas- 
toid region.  Disease  located  here  should  be  treated  by  iiicigion,  and  trephining  or  drilling 
the  bone  in  order  lo  evacuate  the  pus.] 

The  pus  catarrh  of  ohildren  is  often  mo^t  in^sidimis  in  its  progress,  and  may 
cause  great  injury  before  it8  presence  h  suspected.  Till  a  discharge  appears,  probably  the 
ear  has  not  l»een  looked  upon  us  the  seat  of  any  disease,  on  account  of  the  child's  inability 
U*  localize  its  pain  or  tell  of  its  deafness.  The  screaming  of  the  child  when  pus  has  formed 
is  loud  and  piM-severing,  especially  at  night,  is  »ncreuse<l  by  every  movement,  or  concus- 
sion of  the  body,  es|M?cially  by  movement  of  the  liead,  uini  abovt*  all,  by  sucking  at  the 
breast,  which  at  last  becomes  so  painful  thai  the  child  refusi'S  to  take  the  breast  entirely, 
preferring  to  bc^  fed  by  thi-  spoon.  In  nearly  all  tht-  castas  of  sup|t«nition  in  the  tympanic 
cavity  which  comi's  bt'fon^  the  surgeon,  the  [ms  has  already  nuide  its  way  through  the 
membrane,  and  the  child  is  brought  to  you  on  account  of  tluf  discharge  from  the  ear. 
ShouKl  you,  however,  see  the  child  before  the  pain  is  relieved,  you  m.iy  by  the  timely  uso 
of  the  remcdie.4  mentioned  as  useful  in  otitis  media  and  the  free  ojwning  of  any  cnhirgc- 
mcnt  over  the  mastoid  process,  with,  if  necessary,  opening  into  the  mastoid  itself  if  there 
be  indications  of  pus  aceumidalton  there,  prevent  the  destruction  of  valuable  structure*. 
Tbe  great  cause  of  the  alTection  is  scarlet  fever,  though  mea<iles  and  ryphoid  fever  con- 
tribuie  largt-ly  to  the  number  of  cases.  [The  membrane  of  the  tympanum  may  be  punc- 
tureib  and  the  [)us  as[iirnted  by  a  hypodermic  syringe.] 

When  the  acute  puruleni  has  become  chronic  thrre  is  a  wide-spread  prejudice  aoiongsfc 
both  the  laily  and  prof«^ssional  men  against  the  stopping  of  such  a  discharge  by  treatment. 
This  prejudice  cannot  be  too  strongly  combated,  as  though  in  such  chronic  cases  there  are 
generally  present  slight  deafness  anti  only  occjUHtonally  pain,  we  can  never  be  certain  that 
complications  arising  from  tlic  constant  otorrhuea,  such  as  polypi,  paralysis  of  the  facial, 
ulceration,  caries  and  its  re-.(i!ts  [and  nn^/uingitis],  will  not  occur. 

AfibctioDB  of  the  labyrinth The  chief  symptoms  of  this  class  of  cases  are 

great  deafness,  gradually  or  sudrlenly  acquired,  diagnosed  by  the  patient's  inability  to  hear 
the  vibrating  fork  when  [daced  on  the  bones  of  the  skull,  vertigo,  tinnitus,  with  possibly 
n.iusea,  vomiting,  and  ]>ain.  The  conditions  causing  such  atreciions  are  believed  to  lie 
hyperiemia  of  (he  labyrinth  or  hemorrhage  into  it,  inflammation  of  the  labyrinth,  which 
is  generally  in  children  considered  under  the  term  of  meningitis  and  malignant  atleclions. 
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[A  form  of  verlijjo.  associated  wiili  deafness,  unsteadiness  of  pait  and  other  allied  symptoms 
hM  l>e«^n  called  Meniere's  diseajse,  and  is  believed  la  be.  due  to  ilisease  of  tlie  inieriui!  ♦ur.] 
But  aflc'Ciion*  of  tlie  internal  ear  are  much  more  numerous  as  secondary  affections  resulting 
f'roni  an  extension  of  disease  of  tlie  middle  ear,  meningitis,  fevers,  tumors,  aneurism, 
antemiu,  hysteria,  childbirth,  or  syphilis.  With  the  latter,  arising  from  hereditary  syphilis, 
aru  generally  seen  the  syphilitic  pJiysiognomy,  and  in  all  the  cases  which  have  yet  come 
before  me  in  which  the  acoustic  was  considerably  impaired,  changes  in  the  choroid  were 
invariably  found  if  the  media  were  sufficiently  clcjir  lo  allow  of  a  view  of  the  retina  being 
obtained.  The  treatment,  should  sy|iliilis  he  the  cause,  is  not  entirely  hopeless,  but  if 
from  other  causes  is  almost  nil.  Strychnin^  (|inni)ie,  njorphia,  and  local  remedies  have 
their  diflercnt  advocates.  Klectriclty  mny  be  tried,  but  a  snificient  number  of  carefully 
recorded  cases  is  still  required  before  an  opinion  of  its  value  can  be  given. 

Deaf- mutism By  far  the  majority  (nbove  three-fourths)  of  the  cases  of  deaf-mutism 

arise  from  congeditul  affections,  the  remainder  resuliing  from  fevers,  teething,  bytlro- 
cephalus,  convulsions,  etc.  The  hereditnry  intliieiices  are  undoubted,  ar»d  when  i»uch  are 
present  it  is  often  seen  combined  with  Rhinitis  pigmentosa.  The  palholugicivl  conditions 
found  in  such  are  changes  in  the  tympanic  cavity  with  defects  in  the  sound-oooveying 
apparatus,  abnormalities  in  the  labyrinth  or  cerebrum,  especially  neur  the  fourth  ventricle. 
But  tl>e  inner  ear  or  cerebnjm  may  have  no  perceplible  changes  sufficient  to  account  for 
•uch  a  high  degree  of  deafness  as  is  present.  Tlie  treatment  is  the  careftd  cultivation  of 
any  remnant  of  hearing  which  may  be  present,  and  the  placing  of  the  child  in  an  institu- 
tion for  the  education  of  deaf  mules,  where  by  the  careful  watclung  of  the  h'[»s  of  the 
speaker  they  are  able  to  follow  him  in  conversation,  ami  by  a  hiborious  teaclilng  of  the 
IKisitions  in  which  the  orgnns  of  speech  arc  to  be  placed  in  forming  the  different  syllables, 
they  are  rendered  capable  of  answerifig. 

[The  instruments  em[ili»yed  for  nssisfiiig  the  hearing  of  tleaf  persons  have  until  recently 
been  nppliances,  such  as  trimi|M-ts  and  speaking  tubes,  adajited  to  tlie  enr  of  ihe  pntient. 
Of  late  there  have  bi-en  invented  insirumeiits,  to  l*e  placed  in  contael  with  the  leefh,  by 
which  the  vibrations  of  sound  are  conducted  throygh  the  craniul  bones  to  liie  auditory 
nerve.  The  audiphone,  made  originally  of  hard  ruhl>er,  resetnbles  a  dapunese  fan  in  shape, 
but  when  in  use  is  bowed  by  cords  stretched  from  the  haiulle  to  the  up[)er  edge.  When 
the  deaf  person  desires  to  hear  conversation,  he  places  the  upper  edge  of  the  audiphone  in 
contact  with  his  teeth,  wilh  the  convex  surface  towards  the  speaker.  This,  it  will  be  seen, 
utilizes  the  property,  well  known  to  all,  tliat  solids  such  as  the  eninial  bones  conduct  sound 
with  great  readiness.  The  tuning  f(trk  bus  long  been  used  on  this  principle  to  test  the 
condili"»n  of  the  auditory  nerve,  by  being  placed  against  the  leeth  or  u[»on  the  lop  of  the 
he»d.  The  investigations  of  Dr.  Charles  IT.  Thoma-*,  of  this  City,  have  shown  that  many 
substance*  are  better  than  vulcanite  for  the  nuinulacti»re  of  audiphones,  and  that  the  in- 
gtrument  can  be  made  for  one  or  two  cents.  Fuller's  board  treated  with  shellac  varnish 
is  probaldy  tlie  bet^t. 

In  order  to  allow  the  instrument  to  be  held  in  position  while  the  hands  are  free 
lo  act.  Dr.  Thomas  has  improved  it  by  making  a  stem  piece  to  the  dhiphrugm.  "A 
large  receiving  diapiinigra  is  attached,  in  an  arched  form,  to  a  rod  of  wood  or  metal. 
Th«  rod  is  bent  in  the  form  of  a  pipe-stem,  one  end  of  which  is  to  be  held  tirmly 
between  the  teeth,  as  a  pipe  is  held  (Fig.  1M2),  thus  eiuddiug  the 
nsw  to  listen  to  sounds  about  him.  and,  at  the  stune  time,  leaving  his  Fio.  132. 

hands  free  for  other  occupation.     Tlie  diaphragm  being  below  and 
awny  from  the  face,  it  is  eomparatively  inconspicuous.'*^ 

Whether  the  osteophone,  which  Dr.  Tiionias  thinks  a  better  name 
than  audiphone,  will  supersede  the  ear-trumpet  is  a  matter  for  further 
JnvestigjUion.  In  Home  varieties  of  ih-atnesa  it  may  l>e  more  efficient 
than  the  older  appliance,  though  the  investigations  of  Dr.  Kna[*p,  Dr. 
TurnbuU,  and  of  Dr.  Thoina*^  himself,  seem  in  favor  of  tlie  trnmjret 
in  most  cases.  It  is  readily  seen  that  it  is  in  deafness  fmni  olistruc- 
lion  or  impairment  of  the  conducting  apparatus  that  these  adjuvants 

an?  lo  be  employed  with  benelii;  when  the  nerve  is  destroyed  and  alrtiphy  exists,  no 
hearing  is  jwssible. — J,  B.  U.J 

[•  Philadelphia  Medical  Tinn-s,  February  2S,  1880.] 
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CHAPTEK  X. 

WOUNDS  OF  THE  HEART  AND  ARTERIES— HEMORRHAGE  AND  ITS  TREATMENT. 

Wounds  of  the  Heart. 

Although  it  is  quite  possible  for  the  anterior  mediastinum  to  be  traversed  from  side 
to  side  by  a  foreign  body  without  any  important  structure  being  wounded,  it  is  far  more 
common  for  some  severe  lesion  to  be  the  result,  such  as  a  wound  of  the  pericardium,  heart, 
lung,  or  of  the  great  vessels.  A  wound  of  the  pericardium  alone  may  occur,  and  not 
prove  fatal.  Dr.  G.  Fischer  has  collected  fifty-two  reputed  cases  of  this  nature,  including 
punctured,  incised,  gunshot,  and  lacerated  wounds,  twenty-two  of  which  recovered.  The 
chief  danger  of  this  loctil  injui*y  lies  in  secondary  inflammation  of  the  membrane.  From 
a  unique  preparation  shown  by  Mr.  Morant  Baker  in  May,  1877,  at  the  Pathological 
Society,  it  would  seem  that  an  omental  or  other  hernia  may  take  place  from  the  abdominal 
cavity  through  the  diaphragm  into  the  pericardium  by  an  aperture,  the  result  of  some 
antecedent  stab.  The  operation  of  "paracentesis  pericardii"  has  been  performed  with 
advantage. 

[Paracentesis  of  the  Pericardium In  cases  of  chronic  pericardial  effusion,  or 

of  large  acute  effusion  producing  alarming  symptoms,  the  pericardial  sac  should  be  aspirated. 
The  best  instrument  is  Potain's  aspirator,  with  Fitch's  dome-shaped  trocar,  though  the  ordi- 
nary aspiniting  needle  answers  the  purpose.  The  best  point  for  puncture  in  the  majority 
of  cases  is  the  fifth  intercostal  space. 

The  patient  should  be  as  nearly  recumbent  as  possible,  in  order  to  allow  the  heart  to 
fall  back  from  the  anterior  part  of  the  pericardial  sac.  The  intercostal  spaces  are  easily 
counted  by  recollecting  that  the  first  rib  lies  under  the  clavicle,  or  that  the  second  rib 
joins  the  sternum  at  the  prominent  joint  between  the  manubrium  and  gladiolus,  and  bear- 
ing in  mind  that  the  cartilages  towards  the  median  line  approach  each  other  and  ascend 
obliquely.  If  the  (edematous  condition  of  the  cellular  tissue  obscures  the  situation,  hard 
rubbing  of  the  chest  may  render  the  position  of  the  ribs  evident.  The  point  is  then 
selected  in  the  fifth  space,  nearer  the  rib  below  than  that  above,  in  order  to  avoid  injuring 
the  intercostal  artery,  and  situated  from  two  to  two  and  a  quarter  inches  (about  five  to 
six  centimetres)  to  the  left  of  the  median  line  of  the  sternum,  which,  on  account  of  the 
irregularity  of  the  bone,  is  more  readily  determined  than  the  border. 

Care  must  be  taken  not  to  strike  the  costal  cartilage,  lest  the  point  of  the  trocar  be 
broken,  or  the  needle  i)luggHd  with  a  disk  cut  from  the  cartilage.  The  caution  is  not 
inappropriate,  beciiuse  this  has  occurred,  and  is  liable  to  tiike  place  if  the  surgeon  do  not 
recollect  that  the  cartilages  have  a  different  direction  from  that  of  the  corresponding  ribs, 
whose  axis  is  downwards  and  forwards,  but  that  of  the  cartilages  upwards  and  forwards. 
As  soon  as  the  point  of  the  puncturing  instrument  is  buried  beneath  the  integument,  the 
vacuum  chamber  of  the  aspirator  should  be  attached,  in  order  that  the  glass  index  in  the 
tubing  may  show,  by  the  flow  of  fluid,  the  instant  the  pericardium  is  opened.  Unless  this 
is  done,  there  is  risk  of  pushing  the  needle  into  the  ventricular  wall,  and  it  is  for  this 
reason  that  an  ordinary  trocar  and  canula  should  never  be  used,  even  if  adapted  to  the 
aspirating  pump.  If  the  skin  is  very  thick,  a  preparatory  puncture  may  be  made  with  a 
bistoury.  It  is  better  in  most  instances  to  direct  the  needle  backwards,  but  after  it  has 
entered  the  sac  its  jwint  may  be  turned  a  little  downwards  to  avoid  contact  with  the  heart, 
as  it  is  thrown  forward  in  systole. 

The  relief  after  the  opemtion  is  very  great,  and  many  cases  of  recovery  are  recorded* 

['  Paracentesis  of  the  Pericardium,  by  John  B.  Roberts,  8vo.  Philadelphia,  1880.  Also,  Aspira- 
tion in  Pericardial  Effusions,  Trans.  American  Med.  Association,  1880.J 
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in  whiclj  denlb  seemed  iinniiiiK^nt.  In  patients  sufrrriiig  with  conipliL'utions,  such  as 
Blight's  iltstfAJ**?,  the  opt'mtion  may  he  jin.»rformefi  jib  a  palliative  me;i:*ure. 

lu  my  monogmph  nn-iUioned  I  have  tuhidate<l  00  ca*es  «>f  the  o^jt-rulion  ;  of  these  there 
recovered  24  and  there  died  30.  My  short  paper  read  hefote  the  Anierican  Medieul  Asso- 
ciation contains  ?ouie  additional  eases,  derived  from  Ilindeidtuig'  and  other  sources,  and 
gives  the  I'ollowing  res(dt8  since  18(i(): — 

Recoveri»'S         ......     14 

DiiutliA 2H 

Total 42 

mortality  in  thi»  limiti-d  nuinher  of  cas-es  is  thus  shown  to  he  G<>^  per  cent.,  which 
Boes  not  seem  high,  wlien  tt  i.s  reculh-cled  fhnt  in  all  hut  tliree  of  (he  :?W  latal  caiiev*  serious 
complications  are  mentioned  as  present.  t)ne  would  not  expect  to  obtain  complete  recovery 
by  asipimting  the  pericardial  effusion  when  incurable  diseasie  of  !uti«;r*,  lieart  valve*,  or 
fthdomina.1  viseera  existed.  J,  jnoreover.  purposely  included  in  I  lie  death  column  some 
cases  that  lived  several  wi'ck.s  after  a*[iiration,  and  therefore  did  n<»l  tlie  as  a  result  of  the 
tapping;  hut  as  they  died  during  the  continuance  of  symptoms,  for  which  the  pericardial 
ttspinition  tvas  pertbrmed,  it  was  deemed  proper  to  place  tbens  under  the  heading  ol' 
diralhs .1.  K  11.] 

Wounds  of  the  heart  itself  an?  crenemlly  mortal,  death  taking  place  immediately 
in  alxjut  one-fourih  of  the  ca-^cs  ;  in  the  bulk  of  the  remainder  after  a  few  days;  rare 
instances  recovering.  The  t^ymptoms  of  a  wound  of  the  heart  are  very  uncertain,  hut  the 
most  Important,  says  Poland,  "  is  the  presence  o\'  a  lesion  in  the  neighborhood  of  the  heart, 
with  frttrnal  hleedinff^  tollowt-d  by  idl  the  signs  of  sudden  internal  hemorrhage."  Sudden 
colfnpse  is  a  very  genenil  conseipience  of  tlje  injures  ami,  when  it  cornea  on  some  time 
afterwards,  it  is  probably  due  to  secondary  hemorrhage  from  the  giving  way  of  the  <'lot  in 
the  ¥fOunded  heart.  JJyspju^n,  according  to  Fiselier'a  Analysis,  is  not  con»lant,  and 
when  present,  seems  to  h*!  due  to  compi*ession  of  the  heart  by  the  effusion  of  blo(jtl  into 
the  in'ricardium  ami  pleura.  In  some  cases  it  is  immftliate  and  intefir<e.  The  pulse  is 
often  unequal,  ?mall,  and  intermitting.     Pain  is  uncertain,     Th<'  j»o,Hilion  of  the  external 

j>nnd  is  a  vaiuahle  aid  to  diagnosis,  and  it  is  well  (or**mt'mher  that  tiie  stprnal  end  of  the 
ond  left  intercostal  space  corri*?ipondti  lo  the  left  siile  of  the  bat<e  of  the  heart,  and  th« 
lower  margin  of  the  fifth  rib  to  the  a|»ex.  In  a  medico-legal  sense  it  should  also  be  known 
that  '*  when  a  i)erson  is  foun^l  deu"!  with  a  wound  in  the  heart,  attended  with  abundant 
Ueniorrhage,  it  must  not  hi*  supjKXJed  that  the  flow  of  blood  took  place  in  an  in.'slant,  or 
that  the  person  died  immediately,  and  was  utterly  incapable  of  exercising  any  power." 
(Taylor.)  The  symptom.'^  as  vcAl  as  the  duration  of  life  are  much  inrtuenced  by  the  direc- 
tion and  size  of  the  woun<l.  Thus,  if  made  in  the  course  of  tlie  mujicular  tibrei*  there  will 
be  little  or  no  hemorrhage,  and  eon^e^piently  le.*^s  collai}^e  and  dvf^pnu'u  ;  but  if  the  heart 
be  cut  across,  the  edges  will  separate  lo  a  great  extent,  and  sudden  death  ensue  from  th« 
immt'diate  gu.sh  of  blood.  In  oldicjue  wounds  there  will  bu  less  ga[>ing  ot'  the  edges.  With 
resfiect  to  the  ciises  of  recovery,  Sansfui  has  recorded  an  instance  in  which  a  cieatrix  in 
the  heart  was  toun«l  some  lengthened  period  after  the  receipt  of  a  wound  from  which  the 
fuitient  hud  recovered  in  tw*^nty-<ight  days.  A'elpeau  has  cited  n  second,  of  a  man,  ag«'d 
Ifiy,  who  died  nine  years  after  having  received  a  wound  in  the  left  side  of  the  chest  from 
^table  knife,  and  in  whom  the  pericardium  was  found  largely  opened  and  adherent  lo  the 

rietal  cicatrix,  while  Jibrous  lines  traversed  the  wliole  thickness  of  the  right  auricle,  at 
a  point  corresponding  to  the  breacli  of  surface  in  the  i>ericardiunu  In  the  'Medical  Times 
and  Gax.'  of  April  4ih,  1874,  a  case  is  also  re[>orted  of  a  Captain  B — ,  m\,  40,  who  die»l 
from  dysentery,  and  after  death  a  leaden  bullet  was  found  encysted  outside  the  pericardium, 
between  the  origin  of  the  pulmonary  artery  In  front  and  the  iLTending  part  of  the  arch  of 
Xhf.  aorta  behind.  The  bulh-i  had  entered  the  cliet^t  above  the  nipple  eleven  years  pre- 
viously.    The  heart  may  also  he  lacenited  by  a  severe  contusion  or  pressure  u|>on  the 

eliest  without  extemal  wound  or  fracture  of  the  ribs (Thuj)  at  Guy's  there  is  a  prep. 

H0(>*»,  in  which  both  auricles  of  tlie  heart  are  lacerated  willi  the  pulmonary  veins  which 
was  taken  from  a  chiltl,  age«l  four,  over  whose  back  the  wheel  of  a  cart  had  passed.  There 
in  also  another  in  the  Koyal  College  of  Surgeons  of  Edinburgh  which  proves  this  point.) — 
Tb«  diagnosis  and  treatment  of  this  fomi  of  injury  are  the  same  as  in  cases  of  wounds. 

TaKATMK!(T. — As  hemorrhage  after  a  wound  of  the  heart  is  the  uiain  fear,  so  to  pre- 

[•  Dvutsobea  Archiv  fflr  KUnigche  Mi^iidn,  1879.] 
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vent  and  arrest  it  should  be  the  cliief  aim.  With  this  object,  absolute  repose  is  essential, 
and  should  be  maintained  throughout  the  case.  The  local  and  general  employment  of 
cold  is  also  to  be  advised.  To  calm  the  excited  action  of  the  heart  belladonna  and  digi- 
talis have  been  recommended,  and  so  even  has  venesection.  The  diet  should  be  nutri- 
tious, but  unstimulating.  When  the  pericardium  is  full  of  blood,  it  has  been  suggested 
to  lay  open  the  cavity  to  let  it  out,  but  the  uncertainty  of  diagnosis  is  sufficient  to  forbid 
the  attempt.  For  further  information  on  this  subject  I  may  refer  to  Poland's ' article  in 
*  Holmes's  Surgery,*  which  contains  an  admirable  analysis  of  Fischer's  paper;  also  to  a 
paper  by  West  in  the  *  St.  Thomas's  IIosp.  Rep.,'  1870. 

Wounds  of  the  large  vessels  of  the  chest  are  generally  fatal,  death  being  immediate  in 
most  cases,  from  internal  hemorrhage.  Dr.  Hell,  however,  records  a  case  in  which  a  man 
after  receiving  a  stab  which  penetrated  the  aorta,  recovered  and  lived  a  year.  PelletAn 
also  cites  another,  in  which  a  man  was  run  through  with  a  foil,  which  entered  the  chest 
above  the  right  nipple,  and  came  out  at  the  left  loin  ;  no  violent  or  marked  s3rmptom8 
followed  the  accident  beyond  constant  pain  in  the  loins.  Two  months  later,  he  died 
somewhat  suddenly,  in  great  agony  from  hemorrhage  into  the  right  side  of  his  cheat,  and 
after  death,  an  opening  the  size  of  a  quill,  was  found  in  the  aorta  above  the  diaphragm. 
The  Ilunterian  Museum  (No.  15G.5a)  contains  a  specimen  of  the  ascending  aorta  of  a 
sailor,  in  which  was  lodged  a  bullet  in  a  piece  of  integument  surrounded  by  lymph. 
The  wound  was  produced  by  a  musket  ball  passing  through  the  diaphragm  and  pericar- 
dium into  the  aorta;  it  entered  the  chest  l)etween  the  eighth  and  ninth  ribs,  and  was 
followed  by  a  rush  of  blood.  All  hemorrhage,  however,  very  soon  ceased.  The  man 
lived  three  days  after  the  injury. 

Wounds  of  the  Arteries. 

Wlien  an  artery  is  completely  cut  across  bleeding  may  take  place,  the  blood  jetting 
forth  per  saltum^  as  it  is  called,  with  each  pulsation  of  the  heart.  The  blood  is  usually  of 
a  bright  red  color,  unless  the  patient  be  asphyxiated,  or  fully  under  the  influence  of  some 
anaesthetic,  when  it  is  often  as  black  as  venous  blood.  Pressure  upon  the  vessels  above 
the  wound  arrests  or  diminishes  the  hemorrhage,  and  pulsation  in  the  vessel  below  is  lost. 
When,  however,  an  artery  is  only  parHally  wounded^  either  transversely,  obliquely,  or 
longitudinally,  the  bleeding  will  probably  be  less  profuse ;  the  blood,  under  these  circum- 
stances, moreover,  rarely  jets  out  as  from  a  divided  vessel  unless  the  wound  be  very  large, 
but  wells  up  in  a  deep  wound,  or  flows  in  a  continuous  stream,  after  the  manner  of  venous 
blood.  When  red,  its  arterial  nature  can  easily  be  recognized,  but  when  black  its  recog- 
nition is  more  difficult.  Should  pressure,  however,  above  the  wound  arrest  the  flow,  and 
pulsation  in  the  vessel  below  be  lost,  the  probabilities  of  the  blood  being  arterial  are 
strengthened.  It  is  an  important  fact  to  bear  in  mind,  that  when  a  large  artery  is  par- 
tially divided  just  below  a  large  anastomotic  branch,  bleeding  will  take  place  from  the 
lower  end  of  the  wounded  artery  as  well  as  from  the  upper,  while  pulsation  in  the  vessel 
below  will  only  be  diminished. 

When  hemorrhage  takes  place  from  a  large  vessel  it  is  generally  so  profuse  as  to  destroy 
life  rapidly,  unless  instantly  checked.  When  from  a  small  it  is  less  copious,  and  has  a 
natural  tendency  to  stop,  at  any  rate  for  a  time,  and  to  give  an  opportunity  for  natural 
hajmoslatics  to  take  eflTi'Ct.  It  is  well,  therefore,  to  consider  now  how  wounded  arteries 
heal,  and  by  what  means  bleeding  can  naturally  be  arrested. 

Small  wounds  of  arteries  may,  doubtless,  heal  by  immediate  union  or  primary  adhesion, 
and  larger  may  likewise  for  a  time  be  closed  by  the  clot  of  blood  that  covers  the  wound, 
or  even  by  some  stronger  reparative  material ;  but  "  the  closure  is  often  ineffectual  or  only 
for  a  time,  and  fresh  bleedings  ensue,  either  increasing  the  accumulation  of  extravasated 
blood  or  pushing  out  tlie  clots  already  formed.  In  this  manner,  with  repeated  hemor- 
rhages at  uncertain  intervals,  the  wound  in  an  artery  is  often  kept  open,  and  at  the  end  of 
two  or  three  weeks  may  show  no  trace  of  healing,  but  rather  api^ar  widened  and  with 
softened  everted  edges.  In  such  a  case  it  is  possible  that  the  wound  in  an  artery  may 
still  heal  by  granulations,  either  rising  from  its  edges  or  coalescing  over  it  from  adjacent 
parts  ;  but  the  event  is  too  unlikely  to  justify  the  waiting  for  its  occurrence,  if  there  be 
opportunity  for  surgical  interference,  and,  even  if  healing  should  go  so  far  as  to  close 
the  opening  in  the  artery  yet  it  is  likely  to  be  insecure,  for  both  the  elastic  tissue  and 
smooth-fibred  muscles  on  which  its  strength  largely  depends,  are  very  slowly  formed  in 
scars.     Hence,  a  form  of  traumatic  aneurism  seems  not  very  rare,  in  which  the  sac  is 
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chiefly  formed  of  ecar-tissue,  which  close*!  the  wound  in  the  arlery,  and  ihen  yielded  to 
the  jin?ii-^ure  of  the  Vilood,"— Pnjr^t^  'Lectures,'  p,  204,  ed.  3d. 

Tlnif*  a  partijil  is  n  more  serious  injury  than  a  complete  division  of  an  artervi  and 
require*!  as  jirompt  surgical  treulnient,  because  tjje  means  adopted  by  riatiire  in  a  divided 
ve«t>el  for  the  permanent  arrest  of  bleeding  are  actinj^  at  a  disadvanlage  in  the  one  only 
woundi'd.  and  are  rarely  elfeclual.  In  practice,  therefore,  it  is  often  the  object  of  the 
nurgeon  lo-complete  the  division  of  a  partly  divided  ve^ssel,  and  thus  to  give  natural  hie- 
mostatic5  a  fair  chance  of  effecting  a  cure.  From  vessels  of  small  size  hemorrhage,  as  a 
rule,  cea^e^  after  the  first  rush  or,  at  any  rate,  as  soon  a?  nature's  processes  for  controlling 
bleeding  have  had  time  to  act.  Indeed,  **  gradually,  with  or  witliout  .surgical  help,  all  the 
vessels  divided  by  a  wound  are  cloi^ed  and  ceased  to  bleed ;  the  larger  being  often  aided  to 
this  end  by  their  retra<*tion  among  Ihe  looser  textures,  and  by  the  coagulation  of  the  blood 
within  or  over  their  orifices,  and  by  the  diminution  of  the  hejirt's  force  wittj  the  increasing 
loss  o\'  blor»d.  Cnincidently  llie  flowing  bloud  liecomes  gradually  briglitrr  and  paler.  And, 
if  the  wo4ind  be  left  open  after  pure  blood  Ima  ceased  to  flow,  th«'re  is  an  oozing  of  blood- 
tinged  si'rous-looking  fluid  ;  and  this  iii  gradually  succeeded  by  a  paler  tUiid,  some  of  which 
collects  like  a  whitish  film  on  the  surface  of  the  wound." — Paget. 

Whatever  favors  retraction  of  a  divided  artery  and  its  contraction,  tends  to  arrest 
bleeding;  whatever  hindere  these  processes  [irolongs  and  increases  it.  Thus,  vessels  that 
Iniverse  loose  textures  cejise  bleeding  more  readily  than  others  circulating  through  those 
that  are  close  and  compact,  such  as  the  integument  of  tlie  head,  iind  sole  of  the  foot  ;  and 
bleeding  from  an  inflamed  or  rapidly  growing  part  is  checked  with  gi'oater  difflcnlty  than 
lUttl  from  other  t  issued. 

The  sixe  and  form  of  the  wound  in  the  vessel  has  also  much  to  do  with  the  rcMilt.  A 
puncture  in  the  axis  of  a  large  artery  may  heal  by  natural  [»rocesses  nnd  be  unattended 
by  much  bleeding.  A  small  vertical  wound  may  likewise  close,  whereas  an  obUque  wound 
will  gape  xmd  is,  conseipiently,  attenvled  with  copious  bleeding,  while  a  transverse  wound 
is  of  all  others  the  most  dangerous  on  account  of  the  difhctiUy  of  controlling  hemorrhnge 
and  the  imjirobal»ility  of  natural  haMmwiafics  unassisted  by  art  acting  with  any  p<Tmanent 
udvantjige.  The  retracting  power  of  tlie  vessel  tends  to  cause  gaping  of  ifie  wound  rather 
ibau  closure,  and  encourages  rather  than  checks  bleeding. 
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Natural  and  Sitroical  R.'emostatics. 

When  an  artery  is  divided  across^  five  things  happen.  (1)  The  divided  ends  (Fig. 
188  //)  retract  within  the  sheath  (o),  and  (2)  by  coutractitiff  diminish  the  calibre  of  the 
cannJ.  (3)  Blood  coagulates  tit  the  sheath  {a)  around  the  orifice  of 
the  diritled  vessel;  and  (-1)  in  the  artery  itself  (6)  u|>  to  the  first 
hirge  branch  (e);  and,  lastly  (.'>),  plastic  lymph  is  poured  out  from 
the  divided  coats  of  the  vessel,  and  by  its  organization,  the  perma- 
nent closure  of  the  vessel  takes  place.  The  clot  subsequently  be- 
comes organized  and  the  vessel  contracts.  In  a  large  proportion  of 
the  caws  of  divided  arteries  these  natural  haunostatic  processes  are 
ample  of  themselves  for  the  arrest  of  hk-eding,  while  it  is  only  in 
the  larger  arteries  that  any  surgical  or  artificial  aids  are  rrquired, 

Whtn  an  artery  is  torn  across.,  the  same  changes  take  [>lace  ;  but 
they  are  curried  out  to  an  advantage.,  as  the  stretching  or  torsion  of 
Ihe  feasel  before  it  gives  way  encourages  its  retraction  and  contrtic- 
lion,  and  the  lacerated  edges  of  the  vessel  help  tlie  coaguluiittn  of 
the  bloo<l.  It  thus  of'ten  hnpf»ens  that  when  a  large  aTter>'  is  dividcii 
by  hiecnition  no  bleeding  occurs.  I  have  seen  the  femoral  and 
bntcliini  arteries  torn  asunder  and  no  bleeding  follow,  and  whole 
limbs  avnlse^l  from  the  trunk  without  iiemurrhage.  The  lacer.Ued 
vcjuud  appears  unrler  these  circumstances  as  if  drawn  out,  tlie  elastic  external  tunic  being 
strclchfd  into  a  conical  form  over  the  inner  coats  that  have  been  divided  and  have 
retracted.  An  artery  divided  by  laceration  or  torsion,  however  large,  consequently  rarely 
bl($e<Ut  and  it  was  the  knowledge  of  this  fact  that  suggested  to  Amussal  the  idea  of  prac- 
twn^  torsion  of  an  artery. 

Vlhen  an  artery  is  contused  ov  so  stretched  as  to  suffer  something  less  than  complete 
ni|itorc  of  all  its  coats,  it  may  become  obstructed  ;  and  this  obstruction  is  probably  caused 
by  A  more  or  less  complete  circular  laceration,  or  breaking  up  of  its  inner  tunics  ;  for  the 
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differCTit  rausnums  conti»in  preparations  wliich  prove  iliat  an  artery  so  treated,  wlien  ap- 
parently maintaining  its  continuity^  nisiy  liave  a  i-ompk-te  circular  Ittceralion  ot*  its  inner' 

coats,  a  s4-paiiition  of  these  coats  from  thol 
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external  oellnlar  one,  or  an  incurvation 
these  tiuiics  into  the  Itimen  ol'  the  arteiy,  i 
in  torsion  (B,  Figs.  134-.'»);  the  «le|t08ilioal 
of  clot    siibse<)nently  taking    place    withitt 
the  meshes  of  the  ilivided  coats,  aiul,  as  a 
consequence,  the  complete  occluHiun  of  the 
vessel. 

I  liave  kno^vn  this  obstruction  to  follow 
many  injuries,  and  have  seen  the  exlernali 
iliac  artery  obstructed  in  a  eiUJc  of  a  hrokeill 
pelvis,  in  one  instance  followed  by  gangrt'ue 
of   the  lower  extremity,  and   in   a  se<'ond 
hy  cure.     I  have  also  known  the  common 
iemtinil  arter}  ,  lhesu|>erficial  femoral  artery^  J 
the  axillary  nn<l  hraihial  arteries  to  become 
})ernianejitly  closed  in  a  similar  manner.    It 
is  a  question,  indeed,  whether,  as  a  result 
of  contusion,  adhesive    intlamn\ation   ever 
takes  place  in  an  artery  to  cause  its  occlu- 
sii)n    without    some  «iicli    laceration  of  its 
inner  tunics  as  has  been  described. 

Sometim«'s  a  vessel  will  ruptwre  some  days 
after  the  injury,  at  a  part  that  hai!  been  se- 
verely contused,  causing  a  secon<h»ry  sub- 
cutaneous tu-niorrhajre,  and  tlie  sensation  of 
something  giving  way.     Such  a  result,  however,  is  nire  in   civil  practice ;  although  in 
military,  from   gunshot  wounds,  it  is  more  freci«ent.     The   Itleeding  under  such  cirenm-. 

stances  occurs  after  the  lifth  rhiy.  Cold  lotions  will  gener- 
ally suHice  lo  induce  abs<ir[ilion  of  the  blood  when  the  hem- 
orrhage is  slight,  although  iy  some  cases  the  Huid  bloo<l  nuiy 
he  drawn  ott'  with  a  good  result.  In  exceptional  cuse^i.  an 
aneurism  may  form  aiul  re<juires  treatment. 

It  having  been  asserted  that  it  is  by  natural  processes  alone 
that  divi<led  vessels  are  i»ermanently  sealed,  and  arteries  in 
confinuily  occluded,  it  will  be  well  to  iniiuire  into  tlie  modea 
of  action  of  the  ditierent  means  which  the  surgeon  htis  at  his 
disposal  to  bring  about  these  results;  and  it  may  be  stated  in 
limine  that  the  means  are  to  be  reganled  as  good,  in  so  far  as 
titey  aid  the  natural  jtrocesses  that  have  been  described,  and 
tiu-n  them  to  account. 

Thus,  the  exposure  of^  ami  tlif  application  of  cold  to,  a 
divided  artery  favors  its  contraction;  this  physiological   fac| 
exjthiining  the  practical — that  on  the  fn?e  opeiring  ot  ii  wouud,^ 
heujorrluige  so  often  ceases  never  to  return. 

Prffsure  upon  the  end  of  a  wounded  artery  favors  coa«;ula- 
tion  in  the  vessel,  and  the  value  of  acupressttre  rests  tnatnljTJ 
upon  iliis  principle,  as   the  pins  mechanically  arrest  the  tlo¥ 
of  blood,  whilst  coagulation  ia  taking  place  in  the  veasel  up  to 
tJie  lirst  bnuich. 

WAen  a  ligature  is  applied  to  an  artery  the  inner  coats  are 
usually  more  or  less  regularly  divided,  and  the  outer  is  so 
constrieted  as  to  arrest  the  current  of  blood  through  the  vessel. 
The  blood  thus  arrested  consequently  coaguiates  and  forms  a 
clot  or  thrombus  which  is,  a*  a  rule,  conical  with  its  bt\se 
towards  the  ligature  and  apex  poiniing  to  and  reaching  the 
lirst  branch.  (Fig,  130  A.)  This  clot  subse(|uenllyconinicts 
and  beconies  organized.  The  inner  and  middle  coals,  from 
their  divided  edges,  pour  out  (c)  plastic  lymph,  which  heals 
ih*'  wound,  and  eventually  cements  the  outer  and  inner  coals, 
which    witli   the   clot  unite   lojM'lher   into  one   homo*reneous . 
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EfTort^  or4>ftrliiilizril  rnttctit  II^'k- 
lure  ou  cviniuiiu  feinornl  *rt«'rjr ; 
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«c)i<>d  to  thi>  T0*«(>1,  mill  had 
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fluifs:  and  if  in  Ihe  sequence  of  events  notlnnjar  occurred  to  interfere  with  the  steady  evo- 
lotion  of  thi»  rc(»arativc  [trocess  nil  would  iinleed  be  well,  but  unfortuuntidy  j^uch  is  not 
the  cn^e,  for  the  ligature,  when  composed  of  «;ilk,  hemp,  or  wire,  :iiid  called  permanent, 
hji3  to  come  away.  To  this  end  the  outr-r  coat  of  the  artery  where  eonatrieted,  must 
«Iouj;h  or  ulcerate,  and  ihe  vesssel  itself,  in  eitlter  case,  at  the  line  of  ligature  ihusbecomefl 
divided.  By  such  action,  therefore,  what  nature  might  have  well  done  by  the  proecRses 
already  descritwd  loo  frequently  beoomes  undone,  and  unless  a  firm  elot  has  filled  both 
end*  of  tlie  artery,  or  plastic  lymph  In-i-onn-  orjianixed  nroun<l  th<^  divjilud  coats,  the|)roba- 
bility  that  M'condary  hemorrha;j;e  will  takt-  place  is  vt'ry  great.  It  i*  thistiiet  whieh  makes 
the  pmetiee  ofiirresting  liumorriia^e  by  jueatis  of  the  permanent  lip^alure  so  unsatisluetory. 
To  .Stilling  and  Dr.  J.  F.  I>.  flwifs  we  are  indebted  for  most  of  our  knowledge  on  these 
points.* 

When,  however,  the  carbolized  catgut  ligattires  are  employed,  the  secondary  changes 
which  have  been  describe*!  do  nol  of  necesi»ity  occur,  although  in  tlii_*ir  primary  eiiecis  tlie 
Ctttjrut  lijrat  ore  acts  precisely  as  the  permau»'nt  (ride  Fig.  I3t);  'Trans,  of  Clin.  Soc.,' 
I1H78).  The  carbolized  catgut  ligatures  are  to  be  regarded  as  temporary  ligatures,  wliieh 
may  either  dissolve  within  a  few  days  of  their  a)>p!ication  or  become  loose.  li\  therefore, 
*n  artery  to  which  such  a  ligature  has  been  applied  doea  not  become  permanently  closed 
by  natund  hitniostatic  processes  bHore  the  catgut  ligature  has  dissolved  or  become  loose, 
the  circulation  through  tlie  vessel  may  be  restored  or  secondary  hemorrhage  mtiy  ensue  ; 
ihift  accident  has  occurred  in  ray  own  practice.  The  catgut  ligature  is  not,  therefore,  so 
«aiip  ad  tor>>ion  for  di  viiled  arteries.  It  is,  however,  a  safer  ligature  than  tliL'  silk  or  hfnjpen, 
as  it  does  not,  like  the  lattiT,  of  necessity  reipiire  an  ulcerative  process  tor  its  discharge. 

H/ieu  an  artrrt/  I'a  closed  bywhdl  is  termed  Tttrsion  the  irnier  coats  are  ruptured  (Figs. 
187  B  and  c),  and  ihi' outer  (a),  when  not  twisted  oti',  closed  by  the  twists  to  which  it  has 
l>ren  aubjecled.  Hut  the  inner  coats,  instead  of 
being  dimply  divided  in  a  linear  nuinner,  as  occurs 
when  the  ligature  i»  used,  become  ruptured,  sepa- 
rated from  the  outer  coat  and  incurved,  lh<'ir divided 
end!?  turning  into  the  vessel,  and  in  the  most  perfect 
examples  fonning  comjdete  valves,  not  unlike  the 
semilunar  valves  of  the  heart.  The  blootl,  which  is 
conaequently  urrested  by  this  valvuhir  incurvation 
of  the  inner  tunic*  undergoes  changes  precisely 
similar  to  tliose  already  ilescribed.  Plastic  lymph 
is  |)oured  out  by  the  divided  tunics  in  the  same  way 
a*  h.i8  been  shown  in  the  application  of  the  ligature, 
and  it  acts  the  same  part  in  cementing  all  the  arte- 
rial tunics  and  clot  together.  Between  tJje  two 
forms  ot  practice,  however,  there  is  this  ditlcrence, 
that  where  the  ligature  has  been  used,  ulcerution  of 
the  Tc>*el  is  necessjiry  to  allow  of  its  escape,  and 
this  inuy  undo  hII  that  Nature  has  done  to  seul  the 
artery  and  prevent  hemorrhage;  wherea:j.»  when 
tor&ion  has  been  etficiently  fierformed  and  the  hemor- 

rliuge  arn-rtled,  no  subsetpienl  action  i»  liable  to  undo  the  good  work  that  has  been  done 
or  hinder  the  permanent  chvsure  of  the  vessel. 

With  both  ligature  and  torsion,  natural  baMiJoslatics  are  aided  in  their  work  ;  but  with 
the  former  the  ulceration  set  up  by  the  ligature  nuiy  materially  interfere  with  the  perfec- 
tion of  the  process;  while  with  the  latter,  tliere  is  nothing  to  prevent  the  process  going  oil 
to  it*  completion.  [^Torsion  luu*  not  Ibund  favi>r  in  America  ;  and  one,  who  bud  disastrous 
rr$ulu  following  its  use,  would  scarcely  be  su()portcd  by  t!»c  profession  of  the  LUiled 
StMte4  a«  having  used  the  best  method  of  controlling  hemorrhage.] 
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Whrn  Weeding  takes  place  mpidly  from  a  wound  after  an  injury  or  operation,  it  is  called 
ftrimnr^ :  when  it  occurs  within  twenty-tbur  hours  or  in  rare  ctvses  within  two  days,  it 
U  called  recurring  or  inivrmediartjy  and,  when  after  a  lapse  of  a  longer  period,  tecotuiar^. 

P  8e«»  Dr.  B.  0.  Shiik*»Bpenr<»'8  lecture  on  "The  Natafe  of  Reparatory  Intlammation  iu  Arlerie* 
*fl#r  hgAturef  Acuprtswure,  ami  torsion,"  publluhed  by  the  SmithaouiMi  lusLitutii.n.J 
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Lnitcratlou  autl  ifturvntitdi  of  intt^rtml  fuati)  of  au  »rtcry 
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different  raufieiinia  contain  preparations  which  prove  that  an  artery  so  treated,  when  ap- 
parently maintaining  its  continuity,  may  have  a  complete  circular  laceration  of  its  iiiiic 

coats,  a  tiepiiration  of  theise  coats  fn>m  lh€  _ 
Fjo.  irw.  Fio.  135.  external  cellular  one,  or  an   incurvation  of 

these  tunics  into  the  lumen  of  the  ariery,  as 
in  tori*ion  (li,  Figs.  KU-j);  the  deposition 
of  clot  subse(juent!y  taking  place  within 
tlie  meslies  of  the  dividt^d  eoats,  an(J,  as  a 
consequence,  the  complete  occlusion  of  the 
vessel. 

I  liave  known  this  ohstruction  to  follow 
many  injuries,  and  have  seen  the  exteniul 
iliac  artery  ob^^trueted  in  n  case  of  a  broken 
pelvis,  in  one  iustauee  followed  by  gan}iren<? 
of  the  lower  extremity,  and  in  a  second 
by  cure.  I  have  also  known  the  common 
immoral  arlerj,  the  superticial  femoral arN'ry, 
the  axillary  and  bracliitil  artei*ies  to  become 
pennaneutly  closed  in  a  similar  manner.  It 
is  a  (juestion,  in<leed,  whether,  as  a  result 
of  contusion,  aiUjesive  inflammation  ever 
takes  place  in  an  artery  to  cause  its  occlu- 
eiotj  without  some  such  laceration  of  its 
inner  tunics  as  has  been  described. 

Sometimes  a  vessel  will  rupture  some  days 
after  tl>e  injury,  at  a  part  that  has  been  se- 
verely  contused,  cmisinp;  a  secondary  sub- 
cutaneous heraorrliajje,  and  t!ie  sensation  of 
something  giving  way.  Such  a  result,  however,  is  rare  in  civil  practice ;  althoo;>h  in 
inililary,  from  gunshot  wounds,  it  is  more  freijuent.  The  hleedino;  under  such  circum- 
stances occurs  after  the  fifth  day.  Cold  lotions  wilt  gener- 
ally suihce  to  iuiluce  absorption  of  the  blood  when  the  hem- 
orrhage  is  slighl,  although  in  some  ciu?es  the  iluid  bkx>d  may 
be  flrawn  oft'  with  a  ^ood  result.  Iti  exceptional  cases,  an 
aneurism  may  form  and  retpiires  treatment. 

It  having  been  ajiserted  that  it  is  by  natural  processes  alone 
titat  divided  vessels  are  in'ruianently  sealed,  and  arteries  in 
coutiiniity  occlude<l,  it  \vill  be  well  to  ini|uire  into  the  mode^ 
of  action  of  the  difierent  means  which  the  surgeon  ha**  at  his 
dis[)osal  to  bring  aljout  these  results;  and  it  may  be  stated  in 
limine  that  the  means  are  to  be  regarded  as  good,  in  so  far  us 
they  aid  the  natanil  processes  that  ha^ve  been  described,  jind 
turn  them  to  account. 

Thus,  the  exposure  q/*,  and  the  application  of  coUl  to^  a 
divided  ariery  favors  its  contraction  ;  this  physiologicjil  fact 
expluitring  the  practical — that  on  the  IVee  opening  ot  a  wound, 
hemorrhage  so  often  CJ'ases  never  to  return. 

Pressure  upon  the  end  of  a  wounded  artery  favors  coagula- 
lion  in  tlie  vessel,  and  llie  value  of  acuprcssttre  rests  mainly 
u|M>n  this  prineiple,  as  the  pins  mechanically  arrest  the  tlow 
of  blooil,  wliilst  coagulation  is  taking  place  in  the  vessel  up  to 
the  lirst  branch. 

\V/te/i  a  ligature  is  applied  to  an  artery  the  inner  coats  are 
usually  more  or  less  regularly  divirled,  and  the  outer  is  so 
constricted  as  to  arrest  the  current  of  bI(K>d  through  the  vessel. 
The  blood  tlms  arrested  consequently  coagulates  and  form*  a 
clot  or  thrombus  wlach  is,  as  a  rule,  conicul  with  il»s  base 
towards  the  ligature  and  apex  pointing  to  and  reaching  the 
lirst  branch.  (Fig.  K^C  Z>.)  This  clot  subserpienlly  contmcts 
and  hrL'omes  organized.  The  inner  and  middle  coats,  from 
their  divided  edges,  pour  out  (r)  pht'^tic  lymph,  which  heals 
the  wound,  and  eventually  cements  the  outer  and  inner  cttau, 
which  with   the   clot   unite   to;^ether  into  one   homogeneous 
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BlTocU  of  carbolUed  calt^t  Ujra- 
tqr«  oil  fominuD  fcuioml  urtti>ry ; 
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mAM;  and  if  in  the  sequence  of  events  nothing  occurred  to  interfere  wilh  th<?  stcjuly  evo- 
lution of  ihis  ropanitive  proces*:*  all  vvouM  iinlced  be  well,  bill  lUifortiituiUlv  ^ucli  i*  not 
the  ciiAe,  for  llie  ligaliire,  when  cumj>oi*eil  ol  silk,  liL-nip,  or  wire,  ami  callt^d  |M^in)auetil, 
had  lo  come  awuy»  'I*o  this  end  the  outer  eout  of  ilie  urlcry  where  eonnlrictfd,  tnust 
slough  or  ulcerate,  and  the  veiisel  itself,  in  either  case,  at  the  line  of  ligature  tliUiH  becomes 
divided.  By  such  action^  tlierefore,  what  nature  might  hnve  well  done  by  the  |(rocfSfif*8 
already  descrilx'd  loo  frequently  beeomesi  tirnhme,  and  unlejis  a  linn  ulot  has;  filieil  bnlh 
ends  of  the  artery,  or  phytic  lynipli  become  orgHni/.e<l  aroijn<l  the  clivided  coatii,  the  proba- 
bility that  wcori<lary  hemorrhage  will  take  place  is  very  great.  It  in  thiAfact  wiiich  makes 
the  prnctii^e  of  arresting  hemorrluige  by  means  of  the  pennaiient  llgiilure  so  unjiati:*ruetory. 
To  Stilling  and  Dr.  J.  F.  I).  Jone-^  we  are  indebted  for  most  of  our  knowledge  on  these 
points.* 

When,  however,  the  carholized  catgut  ligatures  are  employerl,  the.  secf>ndary  changes 
which  have  been  described  do  not  of  necessity  occur,  altlnnigh  in  their  primary  ertecls  the 
catgut  lignlnre  acts  precisely  us  llie  permarient  (ritie  Fig.  1.3t> ;  *  Trans,  «jf  Clin.  Soc.,' 
14*78).  The  earholized  ealgut  ligalure*  are  I<j  be  regarded  as  temporary  ligature.*;,  which 
iy  either  diss(dve  within  a  few  days  of  their  application  or  beconje  loose.  If,  therefore, 
I  jirtery  to  which  such  a  ligature  has  been  applied  does  not  beeonie  permanently  closed 
by  natural  haemostatic  processes  before  the  eatgui  ligature  has  disf;o!ved  or  become  loose, 
the  circulation  through  the  vejisel  may  be  re,store<l  or  secondary  hemorrluige  may  ensue  ; 
this  accident  haa  occiirreil  in  my  own  practice.  The  catgut  ligature  is  not,  therefore,  so 
fcfe  as  torsion  for  divided  arterie,*.  It  is,  however,  a  safer  ligature  than  the  silk  or  hempen^ 
I  it  does  not,  like  the  latter,  of  necessity  rcijuire  an  nieenitive  procci^s  for  ils  discharge. 
Wftrn  an  arterif  /*  chsfd  hi/  what  is  termed  Torsion  the  inner  coats;  are  mptni-ed  ( Figs. 
137  n  and  c),  and  the  outer  (a),  when  not  twiisted  otl,  elosed  by  the  twists  to  which  ithujfi 
iM-en  subjected.  But  the  inner  coats,  instead  of 
being  pimply  ilivided  in  a  linear  nainner,  as  occurs 
when  tl»e  ligature  is  used,  become  ru[»tured,  sepa- 
mied  from  the  outer  coat  and  incurved,  their  divided 
end«  turning  into  the  vessel,  and  in  the  mo^l  {lerfect 
ejounple*  forming  C(tniplete  valves,  not  unlike  the 
semilunar  valves  of  the  heart.  The  blood,  which  is 
consequently  arrested  by  this  valvular  incurvation 
of  the  inner  tunic,  nndergoea  changes  precisely 
similar  to  those  already  described.  Phwiic  lymph 
»  poured  out  by  the  divided  tunica  in  the  same  way 
a*  has  been  sihown  in  the  applicnlion  of  the  ligature, 
and  it  acts  tlie  same  part  in  cementing  all  the  arte- 
rial lunicis  and  clot  together.  Between  tiie  two 
funns  of  practice,  however,  there  is  this  difi^i'ence, 
th»l  wbertj  the  ligature  has  b^'en  used,  ulcernlion  of 
the  Tc*srl  is  necessary  to  allow  of  its  escape,  and 
this  mav  undo  all  that  Nature  has  done  to  seal  the 
artery  and  prevent  hemorrhage;  whereas,  when 
tor«ioD  lias  been  etViciently  fterformed  and  the  hemor- 
rhage arrested,  no  subsecpient  aclitm  is  lialde  to  untlo  the  good  work  that  has  been  done 
or  hinder  the  permanent  closure  of  the  vessel. 

With  both  ligature  and  torsion,  natural  hanuostatics  are  aided  in  their  work  ;  but  with 
ibe  former  the  ulceration  set  up  by  the  ligature  may  materially  interfere  with  the  perfec- 
tion of  ihe  piXK-esd  ;  while  with  the  latter,  there  is  nothing  to  prevent  the  process  going  on 
to  its  coinpletion,  [Torxion  has  not  found  favor  in  America  ;  and  one,  who  hud  disastroua 
re»ults  toUowing  ils  use.  would  ncarcely  be  supported  by  the  profession  of  the  United 
Stateii  as  having  uaed  the  best  method  of  controlling  hemorrhage.] 
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Fmoi  t)Ai>cr  by  the  author, '  M*d,.Chir.  Trim*.' 
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When  bleeding  takes  place  mpidly  from  a  wound  after  an  injury  or  operation,  it  iscalleir 
nrimttry :  when  it  occurs  \vithin  twenty-four  hours  or  in  rare  cases  within  two  days,  ti 
M  colknl  recurrtntf  or  intermediarj/,  and,  when  after  a  lapse  of  a  longer  pcriotl^  itcondary. 

(>  B(^  Dr.  K.  O.  8haki»«pnnr«'8  l*»<;lur«<»n  "The  Nfllure  of  Repftrnl^ry  InlUromalion  in  Artericft 
■lUr  li^aturo,  *cupn«Murf,  and  torsion, *'  pul»li«li«;d  by  the  Smitli8onifl.n  luatitutioa.] 
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The  primary  is  due  to  the  direct  injury  of  the  vessel ;  the  recurring  to  the  increased 
force  of  the  circulation  during  reaction,  and  the  displacement  of  clots  that  were  sufllicient 
to  seal  vessels  when  the  circulation  was  feeble  ;  to  the  overlooking  of  a  vessel  during  the 
dressing  of  a  wound,  or  to  some  imperfection  in  the  mode  of  securing  it  at  the  time  of 
operation.  The  secondary  is  caused  by  the  giving  way  of  an  artery  or  vein ;  by  ulcera- 
tion of  the  ligature  ;  by  sloughing  of  the  vessel  alone  or  with  the  tissues  around ;  by  the 
accidental  separation  of  a  ligature  [or  imperfect  torsion]  ;  injury  ;  or  owing  to  the  hemor- 
rhagic diathesis. 

When  blood  escapes  from  a  wound  externally  or  into  a  cavity,  the  term  hemorrhage  is 
applied ;  when  beneath  the  integuments  or  amongst  tissues,  extravasation  or  effagion  is 
said  to  occur. 

The  symptoms  of  external  hemorrhage  require  no  description ;  the  slow  flow  or  the 
sudden  gush  of  the  life's  blood  being  recognizable  by  all.  Those  of  concealed,  internal 
hemorrhage  or  extravasation  require,  however,  some  attention.  They  are  those  of  local 
injury,  plus  those  general  symptoms  which  denote  hemorrhage  generally. 

"  In  slow  and  in  sudden  hemorrhages,"  wrote  John  Bell  seventy  years  ago,  "  the  symp- 
toms are  very  different.  In  the  former  the  patient  is  very  slowly  exhausted ;  at  each 
return  of  bleeding  the  patient  faints,  and  is  laid  in  bed,  and  the  cold  applications  and  the 
fainting  save  his  life.  He  rises,  after  some  days,  pale,  languid,  and  giddy.  The  pulse 
flutters,  and  is  hardly  to  be  felt ;  the  breathing  is  quick  and  anxious,  accompanied  with 
sighing  and  great  oppression ;  the  heart  palpitates  on  the  slightest  motion ;  and  the 
slightest  inclination  of  the  head,  or  rising  suddenly  from  the  couch,  endangers  fainting. 
The  voice  is  low  ;  the  eye  is  languid,  colorless,  and  of  a  pearly  white  ;  the  flesh  feels  soft 
and  woolly,  and  the  skin  is  pale,  yellow,  gelatinous,  and,  as  it  were,  transparent,  like 
modeled  wax.  After  this  stage  of  weakness  the  blood,  loses  its  color ;  from  this  time 
forward  it  is  a  bloody  serum  only  that  distils  from  the  vessels ;  dropsy  appears,  and  the 
slightest  loss  of  blood  proves  fatal.  But  when  the  patient  expires  suddenly  by  an  impet- 
uous bleeding  from  some  great  artery ;  when  he  dies  of  the  bleeding  from  a  femoral  aneu- 
rism ;  when  he  is  wounded  among  the  viscera,  and  some  great  vessel  is  pouring  out  blood, 
the  blood  in  the  general  circulation,  in  place  of  being  forced  onwards  by  the  contractions 
of  the  arteries,  runs  backwards  towards  the  wound  Irom  all  parts  of  the  body.  The  arte* 
ries  no  longer  push  on  the  contents  of  the  veins ;  the  blood  ceases  to  flow  towards  the 
lieart ;  the  heart  ceases  to  act ;  and  the  countenance  assumes,  as  in  asphyxia,  a  livid  hue 
from  want  of  circulation.  The  face  becomes  all  at  once  deadly  pale,  the  circle  round  the 
ej'es  is  livid,  the  lips  are  black,  and  the  extremities  are  cold.  The  patient  faints,  revives, 
and  faints  again  ;  with  a  low  and  quivering  pulse  ;  he  is  sick  ;  and  his  voice  is  lost.  There 
is  an  anxious  and  incessant  tossing  of  the  arms,  with  restlessness,  which  is  the  most  fatal 
sign  of  all.  He  tosses  continually  from  side  to  side;  his  head  falls  down  in  the  bed  ;  he 
raises  his  head  at  times  suddenly,  gasping,  as  it  were,  for  breath,  with  inexpressible 
anxiety  ;  the  tossing  of  the  limbs  continues  ;  he  draws  long  convulsive  sighs  ;  the  pulse 
flutters  and  intermits  from  time  to  time,  and  he  expires.  The  countenance  is  not  of  a 
transparent  paleness,  but  of  that  clayey  and  leaden  color  which  the  painter  represents  in 
assassinations  and  battles;  and  this  tossing  of  the  limbs,  which  is  commonly  represented 
as  the  sign  of  a  fatal  wound,  is  indeed  so  infallible  a  sign  of  death  that  I  have  never  known 
any  one  recover  who  had  fallen  into  this  condition.*'  (*  Principles  of  Surgery,'  vol.  i, 
page  143.) 

This  sketch  is  so  graphic  that  I  have  extracted  it  as  a  whole.  Since  my  student  days, 
when  I  first  read  it,  it  has  been  fixed  in  my  memory.  It  is,  however,  only  a  jmge  out  of 
the  work  of  a  master  surgeon  which  still  deserves  close  study.  A  patient  may  lose  a  large 
quantity  of  blood  and  yet  rally.  Children  bear  the  loss  of  blood  badly,  yet  rally  quickly. 
In  old  age  a  small  hemorrhage  is  of  grave  importance,  the  rallying  power  being  very  small. 

Hemorrhage  from  any  vessel,  however  large,  is  readily  controlled  by  the  application  of 
well-applied  direct  pressure  ttpon  the  wounded  part,  conse<iuently  any  surgeon  on  being 
called  to  a  case  of  wounded  artery,  having  cleansed  the  wound  and  exposed  the  vessel, 
should  put  his  thumb  or  finger  on  the  bleeding  orifice  and  check  the  flow.  No  mere 
covering  up  of  the  wound  to  smother  the  hemorrhage  will  be  of  any  benefit.  "When 
moderate  ble<;ding  comes  from  a  wound  and  its  source  is  unknown,  whether  arterial  or 
venous,  the  first  duty  of  the  surgeon  is  to  clean  the  tcound  and  remove  clots.  This  act 
alone  is  often  suflicient  of  itself  to  arrest  bleeding,  not  only  for  the  time  but  permanently. 
The  parts  at  the  same  time  should  be  elevated  and  left  exposed  for  a  few  hours. 

When  the  bleeding  is  venous,  the  elevation  of  the  limb  has  a  most  beneficial  and  rapid 
action.     In  amputations,  before  the  application  of  the  tourniquet,  as  well  as  after  its 
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removal,  the  limb  or  stump  slioulil  always  be  elevated  fur  a  tew  seconds  to  empty  the 
Teins.  Wben  well  applied,  direct  presmre  stops  the  flow  of  blood,  ami  when  t>uch  means 
appear  to  be  diiilicieiit  for  the  ireulment  of  the  ease,  cure  should  be  employed  in  it3  iippli- 
eafion.  The  first  jwid  to  he  applied  to  the  hleedinj^  part  should  be  small  and  eompact* 
corre?jK>riding  in  size  to  the  last  joint  of  the  thumb;  a  larger  one  should  be  phtced  over  it 
and  earefully  ailj(i-*ted,  and  a  ihird  eoverinjjf  in  the  whole.  These  ai*tt  to  be  firmly  iMiiiud 
down  over  the  bleeding;;  vessel  with  a  baiidnjGje  or  sojue  unyiehlini?  srrappin;;^,  care  being 
taken  that  the  pressure  employed  \a  sutUcienl  to  control  the  bleetliij;^,  but  not  enough  to 
arrest  wholly  the  circulation  throngh  o  limb,  thereby  producing  gangrene  of  the  pivrts 
below. 

When  direct  pressure  is  inapplicable,  indirect  pressure,  as  it  is  called,  or  pressure  by 
mean:<  of  a  tourniqie:  applietl  to  the  main  artery  of  a  Hmb  above  the  wound,  may  be  era- 
ployed  ;  and  in  openUions  upon  the  extremities,  this  is  the  be^l  mode  of  preventing  or 
arresting  hemi>rrhage,  the  tourniquet  being  accurately  applied  over  the  main  artery,  but 
not  screwed  up  till  the  operation  is  about  to  be  commenced. 

For  mere  temfM>rary  purjw>!5es,  the  main  artery  may  be  eomjire^Jsed  by  the  finger  of  the 
eorgeon  or  of  a  skilled  a*.si.stant;  hut  for  a  leui^tliened  (»eriod,  this  method  is  untrustworthy, 
it  being  imjwssible  for  any  ordituiry  man  to  maintain  firm  [»resaure  upon  a  vessel  for  more 
than  a  few  minutes  eonseetuively.  The  use  of  the  weight  as  shown  in  Fig.  150  may  be 
recommended.  As  a  temporary  means  of  arresting  bleeding,  however,  manual  pressure 
is  of  immense  value,  and  should  h\;  applied  to  the  femoral  artery  below  Poupart's  ligHmeut 
for  the  lower  extremity;  and  on  the  inner  side  of  the  biceps  muscle  tor  the  upper,  the 
ttngrp*  or  thumb  of  the  surgeon  being  employed  according  to  convenience. 

In  rec'»nt  times,  what  is  known  as  Esmarch's  method  of  arresting  hemorrhagi'  has  met 
with  considerable  support.  It  eoiisists  first,  in  a|»plyiug  an  elastic  bandage  troui  the  ex- 
tremity of  the  limb  to  be  njMM'rtti^d  on  to  a  point  above  the  site  of  the  openjtion,  and  secondly, 
in  the  application  of  an  Indiu-rubber  band  or  tube,  tiglitly  above  the  upper  border  oi'  the 
clastic  bajidage,  which  can  then  be  removed.  By  this  mi'thod,  the  [)arts  below  the  band 
have  been  rendered  bloodless,  ami  the  surgeon  may  explore  a  limb,  excise  a  tumor^  joint, 
or  Ixjne,  and  even  amputate,  with  the  loss  at  the  time  of  a  spoonfid  of  blood. 

The  methmi  has,  however,  one  objection,  which  is  that  when  the  hand  is  removed  blood 
oozea  from  the  SMjfl  parts  to  a  far  greater  extent  than  under  other  circumstances,  the  smaller 
vessels  up[»arenlly  bt«eoming  paralyzed  by  the  cortipressing  bandage,  or,  from  their  having 
been  cj)mpletely  emptied.  The  operation  which  is  bloodles*i  <luring  the  cutting  process  is, 
on  the  whole,  therefore  followed  by  the  loss  of  as  much  blood  as  generally  follows  other 
inethfMls.  For  amputations,  I  never  employ  now  the  compressing  bandage,  but  elevate 
the  limb  to  empty  it  of  venous  blood,  and,  with  the  hand  press  the  blood  upwards.  I 
then  use  the  elastic  l)and  or  Intlia-rutihcr  tube  as  a  lourniipiet,  having  found  by  this 
in<^thml  that  all  the  advantages  of  K-^march's  plan  are  secured  with  Ic^s  of  the  disinlvan- 
lages.  For  exploratory  operations  and  the  removal  of  small  foreign  bodies,  excision  of 
joints,  and  removal  of  necroiied  bone,  the  compressing  bandage  has,  however,  great 
a<lvantages. 

{The  objection  urgeil  against  the  elastic  bandage  seems  hardly  well  founded,  for  its 
ue,  according  to  my  observation,  can  scarcely  be  overestimated.  Various  mollifica- 
tions of  the  original  apptiratus  have  been  suggested.  Some  proposed  using  a  bandage  of 
|jur»'  rubber  inst4'a<l  of  the  ehLSlic  webbing,  which  latter  was  liable  to  become  very  much 
•oiled,  and  in  addition  soon  lost  its  elasticity.  Then,  for  the  tubing  was  substituted  a  llat 
liund  of  rubber,  somewhat  heavier  thati  the  bandage  employed  to  produce  thy  anaMuia  ;  or 
lb««  bandage  itself  was  nuule  to  do  <luty  as  tourniquet  by  taking  seveml  circtt/ar  turns 
»'  upper  part  of  the  limb.     Atiother  suggestion  was  to  employ  rubber  ring*,  of 

\  :imeters,  that  could  be  rolled  up  from  the  distal  extremity,  thus  inducing  the 

artiliciiil  una'mia,  and  which  e.ouhl  then  be  left  in  position  to  take  the  place  of  the  rubber 
tubing.  This  method  is  an  ingenious  one,  but  seems  to  me  no  better  than  the  oilier,  ex- 
cept in  cases  of  amputation  of  the  fingers,  in  which  I  have  often  used  with  advantage  an 
ordinary  rubber  ring,  such  a*  we  ofleu  find  on  tlie  handles  <»f  unibrelljis  lor  liolding  the 
tips  of  the  ribs  together.  The  bleeiling  from  the  digital  arteries  is  never  important,  but, 
irhrn  no  assistance  is  at  hand,  it  is  well  to  have  the  slump  dry  iluring  the  oi»eratiou.  It 
ii  a»oicrled  that  there  is  more  capillary  oozing  after  the  elastic  bandage  has  been  used  than 
■fU^  thr  old  method  ;  but.  at  any  mie,  it  is  of  no  importance,  since  the  |mtient  bos  been 
MVi*d  much  blood  that  would  have  been  lost  by  operating  in  the  ordinary  way. 

Another  application  of  the  Ksmarch  bandage  is  to  prevent  oozing  from  crushed  limbs. 
While  we  are  waiting  for  reaction  to  allow  operative  treatment,  this  hemorrhage  may  be 
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suffitrifnt  t(i  <Vpn*S!*  the  piuk'nt.  If  an  oriiJiuiry  Prtit's  tonrniqiiet  is  npplieil  UfKnn 
arlerial  trunk  above,  it  eoii'rests  mid  injures  fl»e  limb  by  ])n»i*j»iire  on  heallliy  (juris;  bwli 
elastic  bandage  can  U-  appliod  lo  the  cnislicd  tissues  and  thus  render  <K>jiing  impo^iiib' 
This  13  fur  snptTior  tf)  tlie  other  pra(!tic«\  wliich  may  render  tbe  tissuea  so  (rdi^niuloiu I 
lo  jirednde  tlie  po.'<,'<i!nlity  of  forniin^r  g'ood  flaps. 

AfR  there  any  dan^jor.s  uttondin*?  the  employment  of  the  ehistic  bandage?     If  the  i 
sfriction  were  continued  very  lung,  and  ♦•specially  if  the  toiirnitpiet  were  appUeil  w8| 
excessive  lirmness,  there  might  occur  paralysis  of  the  limb  from  the  pressure  on  the  ii'-rvei 
and  possibly  sloughing  of  the  flaps  in  amputations,  because  of  the  blood  supply  Ixfingc 
ni\'  for  so  long  a  period.     Israeli i.TiUy,  hovvevet",  there  is  very  little  danger  of  delrifriai 
results  frjllmviiig  the  use  of  ihe  bandage,  if  the  toin*ni(piet  be  made  of  a  flat  band  ori/l 
nibe,  instead  of  the  solid  cord,  which  wasi,  I   believe,  uscfl  formerly.     Snlficienl  time( 
be  taken  to  allow  the  performance  of  any  ordinary  openition  without  any  risk  of  tnwW 
occurring  siihseqnenlly.     Isolated  cases  of  gangrene,  lllr«^mbu^is  ami  embolism,  pya-i 
etc.,  have   he<m   n-portetl,  but  they  i\o  not  impair  the  value  of  tlie  af)pliance.     A 
ehiborate  discussion   of  the  various  bad  resuhs,  that  have  been  attributed  lo  the  ein 
handnge,  will  be  fount!  in  my  paper  in  the  Archive's  of  Clinical  Surgery,  Xew  Yoi 
August,  1877.     The  elastic  bandage  ap[)ears  lo  be  far  sujterior  to  the  tourniquet  of  Tetil,* 
wliieh  is,  however,  still  preferred  h_v  some  operators.- — .J.  li.  R,] 

77ie  tonmufuet  is,  doubtless,  an  excellent  instrument  for  the  compression  of  an  MifTf^ 
and  J.  L.  Felit^s  is,  probably,  the  best  for  tlic  exlrctnitics.  It  should  be  applie<l  t^  tl 
limb  dio'ctly  over  the  vessel  to  be  compressed,  the  pad  being  adjusted  in  the  axigpf  (" 
vessel.  The  en<ls  of  the  band  are  then  iimde  to  pass  round  tlie  limb,  and  are  fecuit 
either  by  n  buckle  or  a  knot,  the  former  being  [imfenible.  The  two  plates  can  lli^n  f 
aeparaled  by  the  rotation  nf  the  screw,  and  a  suflicifut  amount  of  pressure  ctnploW  ' 
slop  the  current  of  blood,  and  no  more.      (  Mde  Fig.  13«.)      Lister  has  inveiiWid  i 
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admimblc  lonrniijiiet   for  compressing  ihe  abdominal  aorta,  and   many  others  have  l"** 
constructed,  but  ihese  are  ample  for  all  ordinary  purjjnses  of  arresting  or  preventing  \v'^^ 
rliage,     [The  abdominal  tourniquet  should  be  credited  to  Dr.  Joseph  Pancoast,  of  PI'"" 
delpliia,  who  ilevised  il  for  controlling  the  aorta  in  hip-joint  amputations.] 

When  a  tourniipiet  5s  not  at  hand,  as  in  the  field,  a  stone  or  nay  hard  ftubstHiicP  xb»1* 
rolled  up  in  a  handkerchief,  applied  over  a  vessel,  and  bound  round  the  limb;  the  eiiA*" 
the  handkerchief  too  should  be  attached  to  a  stick  or  sword,  any  amount  of  eomprc»i^*f 
being  obtained  by  simply  twisting  them. 

As  temporary  means  of  arreisting  hemorrhage,  therefore,  pressure  upon  the  blc*d>' 
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ftjwt,  ♦,  f,,  dirtet ;  or  upon  tho  m\\\t\  artery  of  the  juiri,  /.  e.,  imlireet;  iligital  or  instru- 
mr.'nUii  is  tin*  inorr  reliable.  Tin*  woiiiul  in  botli  ciii^es  ^^lioiiM  be  well  exposed  and  clt'aiisetl, 
iu)<l  all  coaguUi  reumved  preparalory  to  ibe  applicati«in  ol'  bucIi  p<'rmanenD  means  as  may 
hv  al  command.  Ol'  tbest?,  the  iiffuture,  torsion,  and  acHpres$urfi  am  the  cbief.  Styptics 
and  t}ie  cautery  are  only  employed  when  the  three  uieuiis  raentiuned  are  either  iiiap|dieu- 
ble  or  have  proved  unsuccestsful. 

On  titk  Use  op  toe  Ligaturk. 

Since  Ambrose  Par6  re-introduced  the  use  of  the  ligature  (IJi-'iO),  it  has  been  the 
favorite  means  for  the  arrest  of  heniorrhatre ;  the  spe+^ly  way  in  which  bb.'eiling  iVom  an 
artery,  however  large,  is  checked  by  its  application,  :iud  the  feeliiif;  of  relief  experieueed 
on  knowing  that  for  a  time,  at  least,  all  fear  of  bleeding  lias  been  removed,  bavinf4  so 
inrtuenced  the  majority  of  practitioners  in  its  favor,  as  t(»  induce  tht-ni  to  [nit  aside, 
untried,  alt  otiier  i^ugsested  means  a»  beiii;^  *in necessary.  It  took,  however,  more  than 
iwo  centuries  for  the  ligature  to  become  eslubli&bed  in  pnictice  ;  in  fact,  its  udopiitm  was 
not  oreneral  till  Jones  had  demonstrated  by  hii*  experiments  already  alluded  to  (p.  1121), 
ihe  pliysiologieal  processes  by  which  bemorrhaore  is  naturally  arrested  in  a  bleeding  ves- 
sel, and,  tltat  by  the  ligature,  these  were  utHiis«'d. 

Tu  lie  an  artery  eflieienily,  the  vessel  shoul  1  tirst  be  taken  up  cleanly  and  «lraivrt  out. 
A  ^oiooih  round  cord  of  silk,  liemp,  or  catgut,  must  then  be  ap|)lJed  {irmly  around  its 
extremity,  aurticient  force  beiiijj:  ii*ed  to  cause  ru|iiure  of  the  inner  coats  of  the  vessel 
(such  a  result,  although  desirable,  not  appearinji,  however,  to  be  constant),  and  occlusion 
of  Ihe  outer  coat,  a  knot  called  the  surgeon's  or  sailor's  reef-knot  being  enipluvi-d.  In 
forming  the  knot,  the  loop  of  the  ligature  should  be  pre.-sed  down  to  the  ariery  by  the 
finger  or  thumb  as  indicated  in  the  drawing  (Fig.  13H),  otherwise  the  extremity  of  the 
artery  will  be  liable  to  be  broken  otf,  [»articiiljirly  if  diseased. 

"When  the  vei«sel  ij?  deeply  placed  and  cannot  be  isolated,  it  must  be  ligatured  with 
some  of  ibe  adjacent  tissues.  When  it  is  so  iuibedtled  that  its  free  cm!  cannot  be  taken 
up  with  forceps,  a  tenaculum  may  be  passed  beneath  the  bleeding  vessel  and  all  the  tissues 
taken  up  by  the  instrument  should  be  strangled  by  the  ligature.  The  ends  of  the  ligiilure 
nmy  be  left  hanging  out  of  the  womb.  In  later  years  Mr.  De  Morgan  lias  been  in  the 
hnbtt  of  cutting  oft*  both  ends  of  the  ligature,  leaving  the  knot  in  titu  and  closing  the 
wnund,  such  a  practice  being  a  revival  of  the  la-«t  century,  and,  since  curbali/,ed  catgut 
ligutures  have  been  employed,  the  [iractice  has  become  general. 

When  the  vessels  axe  *liseased  and  brittle,  some  care  is  needed  in  the  application  of  the 
ligntnre.  The  vessel  should  not  be  tied  too  tightly  lest  too  much  of  the  artery  be  lorn 
and  the  lig?»ture  be  made  to  separate  before  natural  ba*atostaties  have  closed  it.  Some 
hove  suggested  the  use  of  a  tiat  ligature  under  these  circumstances,  but  it  seems  scarcely 
needrd.  In  l.sr»4Tl  was  ciilled  upon  to  apply  a  ligature  to  the  femoral  artery  of  a  man 
'over  seventy  years  of  age  for  femoral  aneurism.  The  vessel  was  so  brittle  that  I  felt  the 
coat8  give  way  on  the  application  of  the  ligature;  the  included  lissue  too  seemed  so  tbin 
that  1  expected  to  lind  the  ligature  come  away  in  my  baud,  whieli  did  not  occur.  The 
cuie  ultimately  did  well,  and  no  bleeding  ensued. 


AcrPRKSSlKK. 

The  lale  Sir  Jamee  Simpson  Imnighl  this  method  of  aiTesting  beraorrhage  before  the 
pnife<8ion  in  I8lit^,  aiid  on  his  authority  many  resorted  to  the  jiractice.  Drs.  Keith  and 
Pirritf^  of  Aljenleen,  have  given  it  their  warmest  support^  indeed,  at  the  present  time,  in 
Dr.  Pirrie'f  bands  it  is  alone  employed  jis  a  general  way  of  arresting  hemorrhage.  The 
principle  of  the  practice  is  very  simple,  viz.,  the  occlusion  of  the  artery  by  the  temporary 
pressure  of  a  pin,  without  lacerating  the  vessel  or  setting  up  inftammat^jry  and  suppurative 
action  as  in  the  ligature.  The  pin  is  removed  on  the  second  or  third  day.  according  to 
ibr  isi/e  of  the  artj'ry.  The  advantages  thus  claimed  for  it  are  xery  great,  but  experience 
bos  not  yet  decide!  in  iis  favt»r.     There  are  three  leading  forms  of  acupressure. 

In  ih(\  fir  it  y  the  artery  is  directly  compressw'd  between  the  pin,  which  crosjses  its  free 
«od,  and  the  muscle  l>*'neath.     (Fig.  l-^H,  1.) 

In  the  sfcond^  tlie  S}<me  result  lakes  place,  ibe  pin  being  made  to  give  a  half  twist 
tliroiigh  the  tissues  between  its  first  unci  second  insertions.     (Fig.  13'.*,  2.) 

la  the  third,  the  pin  is  simply  jiassed  beneath  the  vessel  and  pressure  ap|)lied  lo  the 
artery  by  meaiiB  of  a  loop  of  wire  or  silk  looped  over  its  point  and  made  to  cross  the 
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Teasel,  the  ends  of  the  loop  being  secured  upon  the  shaft  of  the  pin.     [A  small  rubber  ring 
may  be  employed  in  this  way.]     (Fig.  139,  3.) 

The  good  point  in  acupressure  is  the  absence  of  any  foreign  body  for  more  than  a  few 
hours  or  days.  Its  disadvantage  lies  in  the  fact  that  its  success  depends  upon  the  coagula- 
tion of  the  blood  in  the  vessel  down  to  the  first  branch,  one  of  nature's  temporary  hsemo- 
static  processes,  and  not  upon  the  permanent  closure  of  the  coats  of  the  vessel.  As  a 
consequence  it  is  not  so  secure  as  the  ligature,  or  physiologically  so  sound  as  the  practice 
of  torsion.     As  a  general  mode  of  arresting  hemorrhage  it  seems  improbable  that  it  will 

Fio.  139. 


Different  modes  of  applying  acnprossure. 

hold  its  ground,  indeed  it  is  but  little  practised  at  the  present  time.  As  a  mode  of  tem- 
porarily arresting  hemorrhage  in  certain  cases  where  the  ligature  and  torsion  are  inapplica- 
ble, as  in  wounds  of  the  palm  or  the  sole  of  the  foot,  it  is  indeed  valuable,  and  particularly 
also  as  a  means  of  arresting  the  flow  of  blooil  from  a  leech  bite  or  other  bleeding  point — 
the  passage  of  a  needle  through  the  skin,  and  a  figure-of-8  ligature  over,  being  of  great 
service. 

An  ingenious  modification  of  this  process  has  been  devised  and  successfully  used  by 
Mr.  Dix,  of  Hull.  A  wire  passed  through  the  flaps  by  means  of  two  needles  and  twisted 
over  a  cork  outside,  compresses  the  bleeding  vessel  in  the  same  way  as  the  needles.  It 
is  called  by  its  author  "the  wire  compress,"  and  is  fully  described  in  the  *  Edinburgh 
Medical  Journal,'  Sept.,  18G4.  It  seems,  however,  to  be  more  adapted  for  securing  an 
artery  in  its  continuity  as  in  the  treatment  of  aneurism,  under  which  head  (see  page  347) 
it  will  be  described  in  detail.  [Numerous  modifications,  embodying  the  same  principles, 
have  been  made  by  Hutchison,  Buck,  and  others.] 

On  Torsion. 

In  a  physiological  point  of  view  there  is  no  method  more  perfect  at  command  for  the 
control  of  hemorrhage  than  tiiat  of  torsion  ;  because,  unlike  acupressure,  which  uses  one 
only  of  Nature's  hsemostatic  processes,  or  the  ligature,  which  is  a  foreign  body  in  a  wound,* 
and  becomes  a  source  of  <Ianger  by  undoing  at  a  later  what  has  been  done  at  an  earlier 
period  of  the  case,  it  utilizes  to  the  utmost  all  the  physiological  processes  employed  by 
Nature  to  prevent  and  arrest  bleeding,  and  places  the  vessel  in  the  most  favorable  posi- 
tion for  them  to  take  effect.  What  these  changes  are  was  discussed  in  a  former  page  of 
this  chapter. 

For  the  application  of  torsion  a  good  pair  of  forceps  is  required  {vide  Fig.  138),  that 
will  hold  the  end  of  the  artery  firmly,  that  has  no  lateral  motion,  and  with  serrations 

blunt  enough  to  obviate  any  laceration  or  cutting  of  the 
parts  seized  by  the  blades.  The  vessel  should  then  be 
drawn  out,  as  in  the  application  of  the  ligature,  and  three 
or  four  sharp  rotations  of  the  forceps  made.  In  large  arte- 
ries such  as  the  femoral,  the  rotation  should  be  repeated 
till  the  sense  of  resistance  has  ceased.  The  ends  should 
not  be  twisted  ofil  In  small  arteries  the  number  of  rota- 
tions is  of  110  im|)ortance,  and  their  ends  may  be  twisted  off 
or  not,  as  may  be  preferred.  ■  In  Fig.  140,  the  appearance 
of  a  femoral  artery  sufliciently  twisted  is  well  shown. 

When  the  vessels  are  atheromatous  or  diseased,  fewer 
rotations  of  the  forceps  are  required,  the  inner  tunics  of 
the  vessel  being  so  brittle  as  to  break  up  at  once  and 
incurve.  If  the  surgeon,  therefore,  twists  more,  he  will  break  away  the  external  or 
cellular  coat  which  is  not  only  of  essential  importance  in  maintaining  the  lacerated  inner 
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tOttts  in  position,  but  in  alloAving  blood  to  cnngulule,  and  the  lyuipb  to  organize  between 
them.  Willi  ihi.s  ciiutioii  <liseu>;e.d  arteries  ajipeiir  to  be  iis  amermbie  to  tlie  treatment  as 
the  henlthy^  and  torsion  requires  no  more  care  under  these  or  atiy  circumstunccs  llian  tlie 
opplicution  of  a  ligutnre. 

The  [diysiologicul  arguments  in  favor  of  tor.sion  tire  numerous,  while  the  practical 
»dvnnrjiged  w^em  to  be  not  less.  After  nine  yeart*'  ex|M*rience  of  the  pnietiee  umong 
Tessels  of  nil  sizes  (the  femoral  beinj;  the  largest)  1  have  l»ad  no  mishap.  I  httvji  further 
observed,  that  wounds  have  united  more  inpidly  and  kindly — [irimury  union  bein«j;  the 
nile  ;  there  h;4s  bt'en  less  con^^littilional  dit<lurbnnee  after  operation  aud  conseijuenlly  less 
liability  to  tmumatie  fevtr,  pyaemia,  and  otht-r  coroplieation^  such  as  we  nvc  all  loo 
funiiliar  with,  in  the  practice  of  surgery.  Stum[(s  have  healt*d  in  a  week,  aud  patients 
been  up  in  two  wet-ks,  without  one  single  drawhai'k,  rapid  and  uninterrupted  coiivales- 
cenci-  fnllowin}*  the  operuti(iu.  In  other  case-*,  ei|ually  «,^ood  sticcess  am  be  recordi-d.  At 
Guy's  Hospital,  we  have  had  two  liilndrLMl  eonseeutive  eases  of  amputation  of  the  (high, 
le»,  orni,  and  forearm,  in  all  whieh  the  arteries  had  been  twisted  (one  hundred  uud  ten 
of  tiieni  haviug  been  of  ifie  feojoral  artery)  and  no  e^vse  of  seeoiidarv  liem(»rr[ia;^e. 

[The  statistics  mentioned  by  Mr.  IJryant  are  very  witisfaetory,  but,  notwithstanding 
the  high  authority  of  his  advoeacy  of  the  {>ractiee,  torsion  has  met  uitit  little  favor  in 
this  country.] 

The  Artehy  Constuictou. 

Dr.  Fleet  Speir,  of  Brooklyn,  New  York,  lias  had  an  artery  constrictor  made  {Fig. 
141)  whieh,  iis  he  has  demoustnited  upon  both  the  living  and  the  dead,  has  the  power  of 
dividing  the  inner  coats  of  an  artery  and  allowing  them  to  reeurve,  as  in  torsion.  He 
has  used  it  on  all  the  larger  vessels  except  the  iliac  and  suhrhivian,  and  has  never  had 
any  trouble,  union  chiefly  by  lirst  intention  liaving  followed  ('  Mwl,  Mirror,'  New  York, 
April,  1J571,  and  ^Archives  of  Clinical  Surgery,'  Sept.,  hSTii). 

Fio.  141. 
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1,  Aa  artery  tnk^n  op  by  the  eon«lrict<ir,    8,  Artery  c«n»tr(ci«)tl.    3.  BffeeU  of  eoM«lrlcUoa  npon  T««iiel. 

4.  As  Hooa  when  Initl  opMi. 

Thr  instrument  he  recommends  (Fig.  141)  should  be  '*  tight-fitting  enough  to  constrict 
thoroughly,  and  yet  grooved  and  smooth  enough  not  to  lavernte  the  external  coals«  while 
it  mak>i  a  complrtr  iuvuf/ination  of  the  inner  coats.  For  operating  upon  vessels  in  con- 
tinuity, as  for  aneurism,  1  prefer  lo  place  the  limb,  after  constriction,  in  a  relaxed  jwsilion. 
so  aj»  not  to  stn-tch  the  vessel  after  being  eonslricted." 

In  F'ig.  141  the  instrument  is  shown  applied  loan  artery,  and  in  Fig.  141  (4)  a  section 

of  the  artery,  subse((uent  to  its  constriction.     I  luive  tested  this  instrument  on  the  living, 

and  have  made  a  large  numbt^r  of  experiments  on   the  dead,  and  find  it  does  all  tliat  Dr. 

!iA«.ert^.     I  believe  it  to  be  of  value  for  obstructing  arteries  in  continuity,  a»  it  does 

.w.  ^uch  precisely  what  torsion  does  for  divided  vessels. 


328  HEMORRHAGE    AND    ITS    TREATMENT. 

[Many  forms  of  spring  forceps  have  been  constructed,  by  which  the  end  of  the  vessel 
can  be  seized  and  compressed  until  a  clot  has  formed  within.] 

Other  Methods. 

Astringents  or  styptics  are  also  valuable  agents  in  the  arrest  of  bleeding,  when  the 
means  previously  mentioned  are  inapplicable,  their  value  being  much  increased  when 
combined  with  pressure.  The  perchloride  or  persulphate  of  iron,  pounded  matico,  alum 
in  powder  or  solution,  applied  to  a  bleeding  surface  on  a  pad  of  lint  or  dossil  of  cotton- 
wool, and  bound  on,  are  the  best  applications ;  though  tannic  acid,  Ruspini's  styptic,  or 
oil  of  turpentine,  are  also  serviceable.  Before  applying  any  of  these,  the  bleeding  part 
should  be  wiped  as  dry  as  possible,  and  all  coagula  removed.  In  uterine  surgery,  injec- 
tions of  some  of  these  astringents  are  much  used.  In  rectal  surgery,  the  bowel  may  be 
plugged  with  lint  or  sponge  saturated  with  a  styptic,  and  in  epistaxis  the  nose  may  be 
plugged  with  the  same. 

Cold  is  a  powerful  styptic,  cold  air  often  permanently  arresting  even  copious  hemor- 
rhage on  laying  open  a  wound.  A  stream  of  cold  water  directed  to  a  bleeding  part,  or  ice 
pounded  and  placed  in  bladders  or  bags,  and  laid  on  bleeding  wounds,  are  at  times  of 
great  assistance. 

Cauterization,  although  the  common  mode  of  arresting  bleeding  by  the  ancients,  is  now 
seldom  employed  ;  yet  it  is  a  valuable  agent  in  cases  where  neither  torsion,  ligature,  nor 
acupressure,  is  available.  In  spongy  tissues  from  which  blood  is  oozing,  or  even  in  other 
cases,  the  hot  iron  will  often  act  most  benefi()ially.  It  may  be  applied  through  iron  but- 
tons or  cones  brought  to  a  black  heat  by  means  of  fire,  or  through  platinum  or  porcelain 
instruments,  heated  by  means  of  gas  or  the  galvanic  battery.  In  both  the  heat  should  be 
enough  to  cause  a  dry  eschar  upon  the  bleeding  part,  while  care  should  be  exercised  sub- 
sequently not  to  remove  this  too  soon  ;  indeed,  the  eschar  or  scab  should  be  left  for  natural 
processes  to  throw  off.  The  cautery  in  no  case  should  be  too  hot,  that  is,  red  hot,  as  it 
destroys  the  vessels  too  much,  but  should  be  of  a  black  heat, 

[In  the  vast  majority  of  cases  capillary  bleeding,  and  even  hemorrhage  from  small 
arteries  can  be  arrested  by  properly  applied  pressure,  which  is  preferable  to  all  styptics, 
because  usually  more  efficient,  and  never  leaving  any  pastey  clots  as  do  the  preparations  of 
iron.  Hot  water  applied  with  cloths  is  an  excellent  method  of  arresting  capillary  oozing. 
Mr.  Bryant^  himself  has  employed  tiiis  method  a  good  deal  at  Guy's  Hospital ;  and  Dr. 
C.  T.  Hunter,  especially,  has  since  called  attention  to  its  use  in  this  country.  The  water 
should  be  about  lir)°  F.]. 

Hemorrhage  from  the  capillaries  or  small  vessels,  rarely  takes  place  to  any  dangerous 
extent,  unless  it  occurs  in  *'  bleeders,"  or  such  as  labor  under  the  hemorrhagic  diathesis. 
It  has  always  a  tendency  to  stop  by  itself  througli  the  natural  htemostatic  processes  such 
as  have  been  described.  If,  however,  it  be  loo  persistent,  the  surface  of  the  wound  should 
be  exposed  and  cleansed,  the  stimulus  of  the  air  being  often  sufficient  to  excite  closure  of 
the  vessels.  Moderate  pressure  ujwn  the  surface  of  the  wound,  or  a  stream  of  cold  water 
over  it  are  also  valuable  auxiliaries. 

By  way  of  summary,  the  following  conclusions  may  be  arrived  at  for  the  treatment  of 
hemorrhage  from  wounded  vessels. 

All  arteries,  whether  divided  or  wounded,  from  which  blood  flows,  are,  if  possible,  to 
be  twisted  or  tied  at  the  seat  of  injury  ;  and  to  accomplish  this,  when  room  is  required, 
the  wound  may  be  enlargjul.  Both  ends  of  a  divided  artery  are  to  be  dealt  with  sepa- 
rately. When  an  artery  is  wounded  John  Hunter's  advice  is  still  sound,  "  First  apply 
the  tourniquet,  then  lay  the  artery  sufficiently  bare,  and  tie  the  vessel  above  and  below  the 
wounded  jjart,"  MS.  Loct.  1787.  Jn  some  cases  the  vessel  had  better  be  completely 
divided  and  its  two  ends  twisted.  I  have  followed  this  practice  with  the  brachial  on 
three  occasions,  with  good  results,  and  advise  its  adoption  on  all  arteries  of  less  calibre. 

When  no  bleeding  is  present,  no  operation  as  a  rule  is  required ;  although,  in  excep- 
tional cases,  this  may  be  deviated  from,  as  when  a  renewal  of  the  hemorrhage  endangers 
life. 

When  moderate  arterial  hemorrhage  exists  and  the  artery  cannot  be  taken  up  in  the 
wound  without  an  operation,  the  graduated  compress  may  be  employed  with  a  fair  chance 
of  success ;  but  should  it  fail,  the  vessel  must  be  secured. 

['  Se«  Clinical  Report  in  Medical  and  Surgical  Reporter,  July  G,  1878.  I  saw  the  procedure  in 
the  Spring  of  1878,  several  months  before  tlie  publishing  of  this  paper.] 
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Wlien  ftrtt'rial  hemorrhuge  endangers  lite  an«l  the  artery  c^innot  be  treale<l  al  llie  wouml, 
tin?  trunk  of  lilt'  vesist'l  is  lo  lie  secured  iibove  the  wouml. 

AVhtMi  recurring  hemorrliage  is  severe,  the  wound  is  to  be  reopened  or  enliirffed,  all 
clolst  tunifd  out,  ;ind  the  vessel  tied  or  IwistecL  When  modemte,  it  can  he  treated  hy 
elevjilinj  the  part,  by  pretssiire  over  the  mmu  trunk  of  the  vessel  or  tlie  wound,  and  by  the 
•pplieation  of  coM,  such  as  the  ice-hag. 

At  timegall  bleeding  reaaes  on  the  mere  exposure  of  the  o[ien  wound  ;  at  others  there 
is  merfly  a  general  (H>zing.  Umler  these  circiMusUvnees,  if  exposure  of  the  wound  to  the 
air,  or  to  a  stream  of  cold  water  fails  lo  cheik  it,  well-a[iplied  pressure  will  often  sullice< 
in  exc»'pti(»nul  viKs-^»  sly)>ties  may  he  required. 

Sfvondftry  hfvforrfnttjes  are  to  be  deidt  with  in  the  wound  as  primary,  that  is,  when 
bleeding  is  profuse,  the  ;trlery  is  to  he  re-ligaturtM]  or  twisted  at  the  bleeding  point ;  when 
not  severe,  it  will  prohuhly  be  re.stniin^'d  hy  pressure  and  the  elevation  of  the  part ;  ils  in 
u  genenil  way,  when  st-eondary  hemorrhng*^  takes  place  after  the  application  of  a  ligature 
lo  a  wounded  artery*  the  bleeding  comes  fronj  the  lower  end  of  the  vessel.  (Juthrie  has 
clearly  shown,  that  repair  is  less  perfect  in  l!ie  lower  end  of  a  divided  vessel  than  in  the 
upfter,  less  contraction  and  retraction  of  the  vessel,  leas  perfect  coagulation  of  blood,  and 
eifuiiion  of  plastic  lymph. 

Venous  hfrnorrhuffty  unless  from  the  trunks  of  large  vein;*,  quickly  ceases,  usually  from 
the  colla[>se  of  the  veins.  Where  any  impediment  exists  to  the  return  of  blood  from  the 
wounded  part,  it  may  prove,  however,  troublesome,  yet  ils  arrest  will  praliuhly  be  secured 
on  the  removal  of  the  obstruction.  The  elevation  of  the  wounded  part  will  tend  much 
lowanlH  this  end,  as  will  also  the  application  of  cold,  or  firm  pressure  upon  tlie  spot. 

When  large  veins  are  divided  and  the  bleeding  is  co|/Kms,  they  must  be  tied  or  twisted. 
A  sDMill  opening  into  a  larije  trunk  may  be  closed  witli  a  tine  ligature,  leaving  the  main 
canal  fni»e,  a.^  wounds  of  veins  heal  ra[»idly,  such  as  after  venesection. 

Injuries  of  the  large  venous  trtuiks.  however,  art?  of  grave  innK>rtance,  and  any  wound 
or  injury  that  induces,  din?ctly  or  iudirertly,  the  complete  arrest  of  the  venous  circuhilion 
through  one  of  these,  is  probably  of  greater  conseipience  ihaji  the  wound  of  an  arleni% 
The  internal  Jugular  vein,  too,  may  l>e  tied  with  success.  [An  iuterosting  instance,  where 
Dr.  Agnew  ligaled  the  internal  juguhir  near  the  base  of  the  skull,  with  recovery  of  the 
{latirnt,  is  reconled.] 

A  vein  is  known  to  be  opened,  when  black  bloo^l  flows  from  the  wound  in  a  steady 
•trPAm  and  from  its  distal  jiarl,  when  pressure  above  the  wound  increaseg  the  flow  and 
jirewure  below  retjirds  or  stops  it. 

Pftiefti'tit  is  the  chief  evil  to  be  feared  from  an  injury  to  a  vein,  and  when  it  occurs,  it 
U  very  fatal.  Veins,  however,  will  doubtless  bear  much  more  manipulation  than  our 
fopL-futher*  believed,  without  any  such  danger  ensuing. 

77*^  rutrance  of  air  into  a  wounded  vein  is  likewise  a  source  of  great  danger  ;  but  the 
eubject  will  receive  attention  in  a  succeeding  chapter. 


The  GKNKtCAL  ThI^ATMEXT  of  HEMORRirAOB 

i»  of  importance,  though  subsidiary  to  the  local.  When  st/urope  takes  phire  as  a  result 
of  k>»s  of  blood,  the  surgeon  should  not  l>e  too  hasty  in  attempting  to  overcome  it,  as  it  is 
without  doubt  one  of  the  most  valuable  means  which  Nature  em[doys  to  check  bleeding 
and  to  ai$8ist  natural  haemostatics;  but  at  the  same  time,  great  eare  is  needed  that  the 
•yncojK?  l>e  not  fatal.  If  such  an  event  appears  imminent,  the  |)atienl  shoald  be  kept  in 
the  latri/untul  posture  wlih  the  liead  low  ;  c(X)l  air  should  be  allowed  lo  blow  upon  the  face, 
or  cold  water  sprinkled  over  it  ;  Sf>me  diffusible  stimulant,  sut'h  as  ammonia,  ether,  cldoro- 
forni,  or  the  nitrite  of  amyl  may  be  inhaled,  or  brandy  given  in  small  cjuantilies.  In 
rxirenie  cases  some  surgeons  advise  pressure  being  made  upon  the  abdominal  aorta  or 
large  arteries,  to  confine  the  blood  to  the  nerve-centres  ;  or,  even  transtusion  may  be  em- 
ployed. This  operation,  however,  has  never  been  itt  high  favor  with  surgeons  ;  from 
ftfCrowcheurs  it  has  received  considerable  su|)p(>rt,  the  hue  Dr.  James  Bluadell  having 
givrn  it  his  energetic  aiJvocacy.  When  attempted  it  should  not  be  delayed  until  too  laio 
pr  when  the  hope  of  rousing  the  nervous  and  circulating  gystems  has  become  almost 
forlorn.  Under  all  circumstances,  plenty  of  bland  liquid  nourishment  should  be  given, 
tech  as  milk,  ''ggw,  broths,  etc.,  and  stimidants  in  moderation.  When  there  is  a  prosfH»ct 
of  a  recurring  hemorrhage,  all  food  should  he  given  cohl.  In  tlie  convalescing  stage,  iron 
and  quinine,  ammoniii,  and  bark,  are  of'  the  greatest  value.  Opium  is  a  drug  that  mu»t 
not  be  forgotten,  ;i8  in  the  restless  stage  of  bloodlessness  its  action  is  most  beneficial.     It 
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must,  however,  be  administered  with  caution,  for  with  a  feeble  heart  large  doses  are  apt 
to  depress.  Half-grain  doses  repeated  at  intervals  are  probably  the  safest ;  larger,  how- 
ever, may  at  times  be  given.  When  capillary  bleeding  takes  place  to  any  extent  after  an 
operation,  a  full  dose  of  opium,  say  a  grain,  is  often  very  valuable.  [Opium  combined 
with  ergot  is  recommended.] 

When  the  liemorrhagic  diathesis  exists,  iron  in  full  doses  is  of  great  service,  the  tinc- 
ture of  the  acetate  or  perchloride  in  half-drachm  doses  being  the  best.  Oil  of  turpentine 
is  likewise  a  valuable  remedy,  twenty-minim  doses  being  sufficient  for  an  adult.  Grallic 
acid  in  ten-grain  doses,  and  acetate  of  lead  in  one-grain  doses,  are  also  beneficial,  and  all 
these  act  upon  the  blood  and  dispose  it  to  coagulate. 

Transfusion. 

When  Dr.  Lower,  of  Oxford,  with  Sir  E.  King,  in  16G5,  first  practised  transfusion, 
blood  was  drawn  from  an  artery  and  conducted  directly  by  means  of  a  tube  into  the  vein 
of  the  patient,  the  blood  being  propelled  simply  by  the  force  of  the  circulation  of  the 
emitter.  As  time  progressed,  the  inexpediency  of  opening  an  artery  was  felt,  and  the 
plan  of  transmitting  blood  from  vein  to  vein  came  into  use.  In  1785  this  plan  was  also 
warmly  advocated  by  Dr.  Harwood,  of  Cambridge.  With  this  change  of  practice,  the 
mode  of  operating  had  to  be  altered,  because  the  force  of  the  venous  circulation  was  found 
to  be  insufiicient  to  propel  the  blood.  The  indirect  or  mediate  mode  of  operating  conse- 
quently came  into  use,  the  blood  of  the  emitter  being  received  into  a  vessel  and  transmitted 
by  a  tube  or  s^'ringe  into  the  vein  of  the  patient.  To  James  Blundell  is  due  undoubt- 
edly the  credit  of  having  devised  an  apparatus  by  which  the  operation  can  be  efficiently 
performed.  He  called  it  first  an  "  impeller,"  and  when  improved  a  '*  gravitater"  (*  Lan- 
cet,' 1829).  Since  his  time  Drs.  Aveling,  Hewitt,^  Braxton  Hicks,'  and  particularly 
Roussel,  have  done  much  towards  rendering  the  practice  more  safe  and  certain.  The 
object  of  the  surgeon  in  the  operation  is,  to  transfuse  blood  from  a  healthy  into  a  blood- 
less patient,  and  his  aim  should  be  to  prevent  the  coagulation  of  the  healthy  blood  during 
the  operation,  as  well  as  to  guard  against  the  introduction  of  air  into  the  veins.  This 
operation  should  only  be  undertaken  when  a  trustworthy  apparatus  is  at  hand,  and  of 
these  Dr.  Roussel's  is  without  doubt  the  most  complete.     Aveling's,  however,  is  excellent. 

Dr.  Roussel's  instrument  is  made  of  hardened  pure  ctioutchouc ;  it  is  composed  of  a 
tube  with  a  Higginson's  syringe  large  enough  to  contain  two  and  a  half  drachms  of  fluid 
(Fig.  142)  (14)  in  its  course.     One  end  of  the  tube  is  attached  to  a  rigid  cylinder  (10), 
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Dr.  Roussd's  injecting  apparatus. 

open  at  each  end,  and  applied  over  the  seat  of  the  vein  required  to  be  punctured  (3), 
which  has  been  obstructed  by  the  band  (1).  The  cylinder  is  fixed  in  position  in  being 
surrounded  by  a  rigid  cup  which  can  be  exhausted  by  an  elastic  pump  (9)  in  connection 
with  it.  The  exhaustion  of  this  cup  not  only  fixes  the  apparatus  to  the  arm,  but  also  in- 
creases the  turgidity  of  the  vein  over  which  it  is  applied.     The  cylinder  within  it  (11)  is 

»  'Obstet.  Trans.,'  1865.  «  'Guy's  Rep.,'  1868. 
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tlitn  cIo««-'<1  Uy  the  introiliicllon  at  U^  upper  extremity  of  u  lancet  (12),  the  exuct  drpth 
ol*  wlaich  cun  he  rvgulaletl  (13).  lielort?  o|»enilin{f,  thf  air  sliuuliJ  be  ifriven  out  of  the 
cylimkr  urui  lube,  by  tilling^  lliem  with  tepid  water  ((:»),  in  wliieli  a  lillle  bicarhonate  of 
soiia  may  he  diB*«>!ved,  hy  means  of  the  syrinf^e  (t»),  and  tlie  tube  (8,  and  7),  which  is  at- 
tached to  the  cylinder  opposiie  to  the  conducting  tube  (17).  When  about  lo  opcrale  the 
hmcet  (12)  h  depressed  into  the  veiti. 

To  the  extremity  of  the  couduclinf;  tube  a  gtopcock  (17)  with  two  canul.e  (IG  and  18) 
is  attuched,  the  fttojKJOck  beinrr  inserted  to  direct  the  tlow  ol  tlui<l  into  one  or  otfier  of  the 
Cjiiiuin*.  One  of  these  canuhe  is  introduced  into  the  vein  of  the  recipient  (5).  The  a]i- 
paratus  r  !•>)  heinj;  filled  with  waler^  the  vein  is  opened  by  the  lancet  and  the  contents  of 
the  cylinder  and  lube  pum|>ed  out  through  tiie  free  cuuula  (18)  until  blood  only  flows 
thrxMigh  it.  The  *?topcock  (17)  is  then  turned  and  the  blood  is  injected  into  the  patient's 
arm  through  an  ope(iin«  in  the  vein  (4).  The  syringe  by  this  nppurntiis  ''foreinj:  the 
blood  into  the  vein  of  llie  recipient  by  deirrees  as  it  dniws  it  from  the  vein  of  the  donor, 
every  particle  of  it  havinfr  remained  less  than  a  mtoiuI  out  of  the  human  vessel,  inclosed 
in  a  full  lube,  and  the  blood  couduct(;d  hy  an  artificial  vein  and  heart,  tiermeticuUy  closed, 
dump,  warm,  and  soft  as  are  the  human  vesseb.  The  blood  is  not  modi  tied  i\s  rejjards  its 
fibrine,  globule^*,  gas,  tempeniture  or  density  ;  it  passes  Irom  one  system  to  another  with 
all  its  primitive  vitality,  and  continues  to  live  on." 

Not  more  than  six  lo  nine  ounces  of  blood  should  lie  transfusfMl  at  one  lime,  the  injec- 
tion too  should  be  gnidnal,  that  is,  about  six  syringefiils  a  minute. 

[The  mediate  method,  in  which  the  bhwul  is  drawn  in  a  receiver  and  detibrinnted,  be- 
fore being  introduced  into  the  .system  ol  the  patient,  has  many  advocates.  Milk  has 
sonietitnes  been  use<l  in  [>lHce  of  blood.  The  mediate  method  is  performed  readily,  and 
requires  less  mani[)ulattou  perhst{>s  than  Koussel's  direci  method.  Dfs.  T.  G.  ^lorton 
and  C-  T.  Hunter,  of  Philadrlphjn,  nml  l>rs.  T.  G.  Thomas  uiid  .1.  W.  Howe,  of  New 
York,  have  given  much  attention  to  the  sidiject  of  iranffusion  of  blood.     The  illustration 

Fio.  143. 


aliowft  Morton's  apparatus  as  modified  by  Hunter,  who  has  added  a  wire  strainer  to  the 
formf'r  receiver.  Recently  it  has  been  [imposed  to  inject  deHbrinated  blood  into  the  peri- 
loueal  cavity,  where  it  would  he  absorbed,  instead  of  forcing  it  directly  into  the  veins.^ 
Tnuiafuston  seems  at  the  present  time  to  have  no  established  position,  except  in  the  treat- 
BM*nl  of  patient*  who  have  previously  sustained  severe  hemorrhage.  As  a  method  of 
Irealirig  phthisis,  pernicious  anaemia,  and  other  disetised  conditions  it  ha.s  gitined  little 
reputation,  though  repeated  trials  liave  been  made  in  such  cachexia'.— ^,1.  B.  U.] 

DISEASES  OF  THE  AETERIE8. 

Arteritis. — Under  this  heading,  benides  ihe  nirer  forms  of  disea^ie,  we  shall  incliule 

Atlieronta,  as  there  i^  no  longer  any  question  of  its  iuHnnimatory  nalureH,     Of  this,  Vir- 

<'^4»v,  Billroth,  W'ilks,  and  Moxon,  liave  given  suJlieienl  evidence,  though  in  modern  text- 

-  the  old  view  in  still  taught»and  the  weight  of  Oulliver's  investigations  (»Med-('hir. 

.  ...iirv./  vol.  xxvi)  has  not  yet  lost  its  influence.     We  by  no  means  think  that  Gulliver 

h:l-»  iiltogtftlter  in  error  in  holding  that  atheroma  was  a  fatty  and  calcareous  degeneration 
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of  the  inner  and  middle  arterial  coat^  with  subsequent  thickening  ot  the  adventitia  ;  on 
the  contrary,  it  is  not  improbable  that  atheroma  may  sometimes  be  a  simple  retrograde 
metamorphosis  of  tiie  arterial  tissues ;  but,  there  can  be  no  doubt  that  it  more  often  begins 
as  a  sub- inflammatory  process.  This  conclusion  has  been  reached  partly  upon  histological 
grounds  and  from  the  fact  that  the  disease  is  most  prone  to  occur  where  the  wear  and  tear 
is  greatest,  and  inflammation,  consequently,  most  likely. 

Arteritis  is  usually  described  as  "acute"  and  "chronic,"  and  it  will  be  well  for  us  to 
adopt  the  terms  in  general  usage.  But  the  student  must  remember  that  the  pathologist 
applies  the  one  to  a  process  the  product  of  which  is  cellular  or  nuclear;  the  other,  to  that 
wiiich  shows  organized  or  tissue  product,  or  some  degenerative  change  such  as  the  calca- 
reous, which  must  necessarily  have  taken  some  time  in  its  production.  From  a  clinical 
point  of  view  both  terms  are  more  arbitrary  than  exact,  and  there  is  other  evidence  than 
pathological  to  show,  that  changes,  judged  by  such  a  standard  to  be  chronic,  are  rapid  in 
their  course,  and,  in  the  same  way  others  which  must  be  ctiUed  acute,  in  that  microscopic- 
ally they  are  cellular,  are  not  necessarily  of  short  duration.  If  we,  then,  continue  to 
describe  arteritis  as  acute  and  chronic,  it  is  evident  that  no  strictly  histological  basis  is 
broad  enough  for  accuracy,  and  we  have  therefore  adopted  that  classification  of  acute  arte- 
ritis wliicli  accords  best  with  our  own  experience. 

Acute  arteritis  is  found  under  four  conditions : — 

1st.  As  slightly  raised  grayish  or  pellucid  patches  on  the  living  membrane  of  the  artery, 
whicii,  when  examined  microscopicjilly,  show  a  multiplication  of  the  cells  of  the  superficial 
layers  of  the  inner  coat.  It  is  a  disease  which  is  not,  perhaps,  of  much  importance  when 
attacking  the  aorta  or  larger  vessels,  but  when  it  affects  the  visceral  arteries,  it  may  lead 
to  a  considerable  diminution  of  their  calibre,  to  thrombosis,  and  thus  to  all  those  changes 
which  ensue  wlien  the  circulation  becomes  arrested.  It  is  a  change  of  this  kind  which 
Heubner  lately  described  in  the  vessels  of  tiie  brain  as  particularly  liable  to  occur  in  the 
subjects  of  syphilis ;  and,  it  is  possible,  though  not  yet  proved,  that  a  similar  result  may 
be  induced  in  the  larger  arteries  from  tlie  same  cause. 

2d.  As  a  general  aflTection  of  the  arcii  of  the  aorta,  in  which  that  vessel  is  grayish, 
softened,  thinned,  and  dilated,  but  without  any  strictly  atheromatous  or  calcareous  change 
in  it.  It  would  be  better  perliaps  to  call  this  state  acute  softening,  though  the  nature  of 
the  process  is  essentially  inflammatory. 

3d.  As  a  local  disease  in  the  arch  of  the  aorta  in  cases  of  acute  rheumatism.  This  is 
rare,  sometimes  originating  in  the  friction  produced  by  large  valvular  vegetations  which 
are  washed  backwards  and  forwards  in  the  blood-stream,  and  sometimes  without  any  such 
cause  and  apparently  as  a  spontaneous  arteritis.  In  either  case,  it  is  liable  to  lead  to 
aneurism  or  imj)erfection  of  the  aortic  valves. 

4th.  As  a  local  disease  in  the  arteries,  secondary  to  the  lodgment  of  emboli,  which,  by 
their  presence,  set  up  an  arteritis. 

Chronic  arteritis  may  occur  as  a  widespread  and  continuous  disease  in  most  of  the  arte- 
ries of  the  body,  or  as  one  which  is  localized  to  various  parts,  specially  the  larger  vessels. 
Of  the  former,  a  very  rare  disease,  examples  have  been  published  by  Wilks  ('  Guy's  Rep.,* 
1809),  and  Savory  ('  Med.  Chir.  Trans.,'  1856).  The  principal  arteries  of  the  body  were 
thickened  and  obstructed,  the  vessels  being  filled  with  old  clot  that  was  "  so  closely  adhe- 
rent that  the  wall  of  the  vessel  would  split  rather  than  part  from  the  clot.  At  both  the 
ending  and  commencing  parts  the  clot  was  white  and  like  fibrous  tissue,  and  could  not  be 
distinguished  from  the  coats,  which  here  were  swollen  and  artheromatous.  The  atheroma, 
indeed,  appeared  to  be  here  in  the  clot  also  as  well  as  in  the  arterial  coat"  (Wilks). 

There  seems  little  doubt  also  as  to  the  fact,  that  a  vessel  may  become  completely 
obstructed  by  a  strictly  local  arteritis. 

It  may  be  noted  in  passing,  that  the  descriptions  of  the  naked  eye  appearances  in  these 
cases,  exactly  correspond  with  that  of  the  so-C4illed  syphilitic  disease  of  the  cerebral  arte- 
ries just  alluded  to  as  having  been  described  by  Heubner,  and  which  has  been  classed  by 
us  as  acute  arteritis,  inasmuch  as  it  is  a  disease  purely  cellular. 

Such  cases  as  the  last,  however,  are  rare  compared  with  those  of  local  chronic  arteritis, 
when  met  with  in  the  arch  of  the  aorta  at  its  bifurcation  and  other  parts.  It  is  indicated 
by  thickening  of  the  vessel  and  loss  of  its  elasticity,  by  the  external  coat  changing  into  a 
tuugh  fibrous  tissue,  and  the  atfected  parts,  instead  of  feeling  thin  and  pliable,  becoming 
hard  and  leathery.  "  Now  such  changes  as  these  are  commonly  present  along  with  the 
atheromatous  pulp  in  the  deep  inner  coat,  and  these  are  the  part  of  the  changes  that  go  by 
the  term  atheroma  as  commonly  accepted.  Changes  of  a  kind  that  cannot  be  regarded 
as  other  tiuin  inflammatory  are  present  in  nearly  all  bad  examples  of  atheroma ;  the  extent 
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of  th**  inflammatory  clinnges  generally  snrpnPSfR  that  of  the  atheromatous!,  ami  these 
influrumatory  changes  occur  oflcn  wilhout  any  atheroma,  uiid  t'specially  in  yonngfr  sub- 
jecis,  abonl  or  uiKl«r  miihlle  ugf.  Thf  mon-  inHummatory  clianf^jes  tenil  more  to  prociuce 
!Ui*'urism?  than  do  the  alhcromatona  palclies.  When  nthrTotna  ts  thoroughly  established, 
*o  that  a  pulpy  miiss  is  I'ormfd  in  the  coats  at  any  sjxU,  this  is  gen<^rally  thick  and  hard 
and  unyielding,  and  does  not  give  way  to  pressure  »o  as  to  form  an  anetirism.  The  disease 
timt  leads*  to  aneurism  is  the  j^ame  disease  as  leads  to  atheroma,  and  1  think  it  is  a  correct 
way  of  degcribing  these  relations  to  fay  that  they  are  alternative  results  of  the  disease  of 
Ihf  coats,  1  mean  so  thai  if  the  sub-iiiHammaliorj  is  severer,  then  tiie  coals  are  softened 
and  yield  early,  before  the  tiiiekeiiing  and  slUfeuing  chronic  process  tliat  leads  to  the 
atheroma  patch  luus  tira(R  to  occur.  Un  the  other  hand,  if  the  suh-inHamtnation  is  lower 
and  slower,  then  there  is  not  such  softening  at  any  time  in  its  course  as  to  had  to  uneu- 
rismal  yic!«ling  ;  but  the  result  is  a  slow  thickening,  which  reaches  a  cousidcnible  and  a 
sufficient  degree  before  any  fatty  dt^generation  occurs  within  it,  and  then  always  the  thick- 
ening goes  further  than  the  graiudar  change,  so  that  the  wall  of  the  artery  is  rather 
stronger  there  than  weaker  ;  aud  if  the  sub-inHammalion  he  yet  slower  and  slower  the 
fatly  or  granular  change  in  the  coal  goes  on  to  an  aeeumulatiou  of  lime  salts  or  petrifac- 
tion of  ihe  spot,  the  stone  in  llie  wall  showing  sometimes  some  rude  bone-cells,  so  that 
o^ftilicailiou  may  be  thought  really  to  occur,  though  the  bone  is  truly  a  very  rough  produc- 
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t\g  144  tho^r*  th«  ludpkcut  iattnmmAUtry  »Ugo  ot  tlie  chiiBge  la  an  artery  wbtch  l«iid«  to  MhcroniB,  and  In  which 

Tifr   li<lA  *liow>  thx  tnal  d<>(7«nor&tlvo  ^tM^;?  of  tlic  nnoie  chango  Id  th«  artery  wLIch  coa«tUul(i«  mhrrouik. 

Ki<e.  \ii  \*  a  iiiiMJI  (lortiuu  uf  h  fltie  st'c-tion  of  ah  »rtnrjr  from  the  tjeljfblHjrhood  of  an  au»'urinji  ;  ihc  iirtory  was  l>«»re»oft 
a^U  awnnrn,  And  hftd  a  loorc  ixOlucld  lyoA  Mutsh  ap]ii<aranre  thnu  uaturtil.  A  xtnall  nbd  (^aH^  ftatch  of  the 
di«oa«n  1»rf|>rri(«uU>(l.  Tlo  iullf*  of  iljc  artwry-wiiil  aro  fonntl  t'lilar^'i'd,  their  iiuflr'l  mitUl|iJI<>i1,  aii.t  «ttlie  cvalrc 
of  rbn  pttlc>i  Ihf.y  biir»l  lowArd«  «Anh  othor  to  makt?  »  rln«t«>r  of  cidt*  dorivod  from  Uio  tiialltpllod  niirli<l.       , 

f1|;  144*  U  tnken  from  tho  iuidk*  nrtrry  nt  aiufthf>r  opoL  n-l)*>ri^  the  roAt  bad  tlifl  well-known  rdUnw  upp«aTAOvr*  of 
AtliaroniA.  Harp  lli(«  |i«lcli  of  niulttpned  cpUa  lina  dPK'vuvr&trd  lo  A  heap  of  oilj  aad  pnrtliy  iuaIUt  with  tumo 
pUlf*  uf  cbulr?«tpriue.  The  liidlvl<)uAl  reJIs  Arcmind  Ar«>  nrou  to  bo  dv^iincruted  in  the  •Ainu  w»y.  Soiun  of  IbuBo 
At  the  u|)p«r  part  of  th<>  nuHTf>  nrc,  nit  tl)**  other  bAiid,  dovi'lupin^  luto  etAstlc  flbriU.  Thin  U  a  frcfiornt  ACCtfiu. 
p»tttiui'ot  uf  iho  alhvruuittloai*  prucaita,  Abd  Ua  elfcct  ia  to  alllQiat<>ly  utrvtigthrd  the  ArtorlAl  wall  At  lh«  di»(<A«od 
a]Mit. 

ticw,  if  It  be  bone  at  all.  Now,  if  instead  of  being  thus  slow,  go  m  to  give  time  for  the 
calenreous  change  of  its  prodin-ts,  the  sub-inflammation  be  verj'  acute,  then  the  arterial 
wall  may  rupture,  and  eitljer  sud<len  death  or  a  fals4'  aneurism  be  the  result."  "  1  might, " 
add*  Moxrm,  "give  pnictioally  any  number  of  cases  and  drawings,  showing  the  active  cell 
formation  in  eases  of  atheroma,  this  cell  formation  found  in  the  deep  hiyer  of  the  inner 
coat  e^pectnlly,  and  causing  the  production  of  little  nests  of  cells,  in  which  fat  and  lime 
80on  n<'eumulate.  In  severer  casc^  the  middle  ami  outer  coats,  an<l  the  lieep  layer  of  the 
inner  cuut,  arc  seen  to  lie  charged  with  lym[»li-cells  in  enormous  numbers,  ciowdetl  tngtfther, 
af)(!  separating  the  proper  ehtsiic  and  (he  muscular  fibres  into  little  patches  and  shreds, 
both  clastic  and  muscular  tibres  fall  into  a  etate  of  fatty  degenemtion." — Moxon, 

x  ./h  Ho8p.  Rep.,'  1870-71. 

In  Figs.  144  and  144a.  taken  from  dniwings  kindly  made  for  me  by  Dr.  Mozon,  these 
ekangi*:*  eun  be  seen.     His  description  is  afjpentled. 

Dr.  Moxon  and  others  believe,  and  I  think  rightly,  that  mechanictil  strain  ia  the  main 
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cause  of  atheroma  of  the  arteries.  It  is  chiefly  found  at  points  where  the  strain  upon  the 
coats  is  greatest  and  in  men  who  follow  lahorious  occupations.  Gulliver  originally  described 
it  as  a  disease  of  the  larger  arteries,  but  it  is  now  known  to  involve  the  whole  arterial 
system.  [Syphilis,  chronic  alcoholism,  and  rheumatism  have  been  regarded  by  some  as 
causative  influences,  but  are  doubted  by  others.] 

In  advanced  disease  calcareous  plates  are  found  in  the  larger  arteries,  while  the  smaller 
are  converted  into  completely  solid  tubes.  The  vessels,  moreover,  alter  in  shape,  and 
become  tuberous  as  well  as  tortuous — dilatation  taking  place  at  the  points  of  bifurcation. 
When  the  disease  is  very  extensive  or  advanced,  the  inner  coats  become  destroyed  and 
undermined  with  blood.  When  this  takes  place  to  any  extent,  what  is  known  as  a  dii- 
secting  aneurism  may  be  produced ;  but  in  other  cases  the  inner  coat  is  so  raised  by  the 
clot  of  blood  behind  it  that  the  arterial  canal  becomes  closed,  and  gangrene  of  the  parts 
supplied  by  the  occluded  vessel  may  ensue.  In  a  preparation  in  Guy's  Museum  (1465), 
the  aorta  was  thus  aflected,  causing  gangrene  of  the  extremities.  In  others,  the  vessel 
may  rupture,  and  cause  death  from  hemoiThage.  [I  once  saw  a  patient  die  suddenly,  in 
whom  the  autopsy  showed  the  pericardium  full  of  blood  from  rupture  of  the  aorta,  which 
presented,  in  some  portions  of  its  extent,  this  condition  of  separation  of  the  coats.]  In 
rarer  cases,  the  vessel  may  be  completely  closed  by  the  calcareous  disease,  in  some  the 
rougiiened  raised  {mtches  become  the  centres  of  fibrinous  adhesions  which  may  either 
cause  occlusion  of  the  vessel  directly  by  their  size,  or,  indirectly,  by  being  carried  into  more 
distant  arteries,  as  emboli.  In  both  cases  gangrene  of  the  parts  thus  deprived  of  blood 
will  be  produced.  Senile  gangrene  doubtless  is  occasionally  caused  in  this  manner.  Thus 
it  is  seen  that  this  atheromatous  disease  of  the  arteries  is  often  the  cause  of  gangrene  of  a 
part  by  direct  occlusion  of  the  vessel  as  well  as  by  embolism.  As  a  general  rule,  however, 
in  those  instances  in  which  portions  of  artery  are  found  to  be  withered  and  converted  into 
fibrous  cords,  evidence  is  wanting  of  arteritis  being  the  cause.  Recent  investigations 
tend  to  show  too  that  such  changes  are  the  natural  result  of  an  obstruction  of  the  vessel, 
and  that  this  obstruction  is  probably  due  to  a  plugging  of  tlie  canal  by  a  clot,  or  to  what 
is  now  known  as  an  embolus. 

Fatty  degeneration  of  the  inner,  and  a  primary  calcareous  change  in  the  mutcular  or 
middle  coat  of  medium-sized  vessels  must  also  be  mentioned.  These  may  be  and  no  doubt 
are  mostly  associated  with  chronic  inflammatory  changes  in  the  arterial  system,  but  there 
is  also  reason  to  believe  that  sometimes  they  are  essentially  primary  degenerations  which 
lead  to  contraction  of  the  vessels  and  senile  gangrene,  as  do  atheromatous  changes. 

Embolism 

is  a  somewhat  common  affection,  and  consists  in  the  occlusion  of  a  vessel,  large  or  small, 
by  a  plug  of  fibrin  or  calcareous  matter,  carried  by  the  blood  from  some  distant  part,  and, 
generally,  from  the  heart.  The  physician  meets  with  it  in  cases  of  paralysis  more  or  less 
complete,  from  the  plugging  of  a  cerebral  vessel,  associated  with  valvular  disease  of  the 
heart,  acute  rheumatism,  or  aortic  disease.  The  surgeon  meets  with  it  in  certain  forms 
of  amaurosis  and  local  gangrene,  and,  as  a  precursor  of  aneurism.  The  pathologist  sees 
it  in  the  fibrinous  clot«  (infarcta)  found  frequently  in  the  lungs,  spleen,  kidneys,  or  other 
organs. 

The  symptoms  of  embolic  occlusion  of  an  artery  are,  sudden  and  severe  pain  in  the 
part  from  which  tlie  circulation  is  cut  off,  the  pain  in  some  cases  extending  down  the 
whole  course  of  the  artery;  in  others  it  is  a  local  numbness;  whilst  tenderness  is  usually 
present  in  the  course  of  the  vessel.  Symptoms  of  a  deficient  circulation  in  vhe  part  soon 
appear,  such  as  coldness  and  pallor  of  the  skin,  which  may  go  on  to  complete  gangrene. 
All  cases  of  embolic  occlusion  of  an  artery,  however,  do  not  end  in  death  of  the  part, 
since  in  patients  of  good  power  the  collateral  circulation  may  become  subsequently  estab- 
lished, and  a  recovery  follow.  In  patients  of  feeble  power  gangrene  is  to  be  feared.  In 
not  a  few  cases,  embolism  leads  to  the  formation  of  an  aneurism. 

A  woman,  ajt.  47,  who  never  had  any  illness,  was  seized  in  June,  1868,  with  a  mild 
attack  of  hemiplegia  on  the  left  side,  from  which  she  perfectly  recovered  in  three  weeks. 
She  remained  well  and  returned  to  her  ordinary  duties,  those  of  a  laundress,  for  three 
months,  when,  whilst  kneeling,  she  suddenly  felt  a  severe  pain  in  the  right  leg.  extending 
down  the  calf.  This  was  rapidly  followed  by  numbness  and  coldness  of  the  leg,  and  dis- 
coloration. She  was  admitted  into  Guy's  under  my  care,  three  days  subsequently,  with 
gangrene  of  the  foot  and  lower  two-thirds  of  the  leg.  The  pulsation  of  the  femoral  artery 
was  normal,  but  no  vessel  could  be  felt  below  the  thigh.     I  amputated  the  limb  at  the 
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kni*c-jnint  on  October  lJ?th,  twigttn«r  the  popliteal  nnd  orher  arteries.  Some  sloughing  of 
the  stUTnp  foliowetj,  but  recowry  apj)f*nretl  proliable,  when  ucule  lnoncliilis  ^-^el  in,  followed 
by  clelinum  and  death.  Dr.  Vtv^)ie  kindly  exnmined  this  pfiticiit's  heart  hidore  the  ope- 
ration and  rcjjorted,  "There  is  i^^'areely  any  evidence  of"  4'aidiae  di55«'}L*e,  but  1  think  that 
I  discovor  rt  short  presystolic  bruit.  If  this  \»  so  thf*  mitral  orifice  is  prohahly  contracted, 
and  a  clot  t'ormed  on  the  valve*  or  in  one  of  the  heart's  cnvitie.s,  may  have  been  carried 
into  the  artery  of  the  lower  limb.**  After  death  the  mitral  was  found  the  size  of  a  button- 
hole. Around  its  edge  were  recent  vegetations,  and  one  of  tliem  iloubtless  had  l>»?en 
carried  into  the  circulation,  caui*ing  the  gangrene,  us  another  had  caus«.Ml  the  paralysis 
three  uionlhs  previously. 

Many  cases  of  senile  gangrene  are  douhtleHJi  embolif,  from  the  washing  away  of  some 
Cftleareoue  fnigiiient  from  an  atheromatous  vefsel. 

In  some  cases  of  occlusion  of  an  artery  by  an  emludus,  after  the  application  of  a  liga- 
ture, liypera*sthesia  and  increase*!  temperature  of  the  part  below  the  iseat  of  obstruction 
may  h*:  met  with.  These  symptoms  »re  clearly  due  to  the  influence  of  the  nervous  system 
and  the  congestion  of  the  smaller  cttUateral  vessel?. 

There  reninins  to  ho  consiflered,  moreover,  pnlmonnry  embolism,  a  ft)rm  whicfi  Ja 
imjwrtant  to  the  surgeon,  not  so  much  t\.A  a  di.sease  of  the  lung  as  because  it  is  generally 
a  M'quence  of  some  clotting  or  thrombosis,  as  it  is  called,  in  the  veins.  This  clotting  is 
very  common  in  all  kindi^  of  cases  under  treatment  in  surgical  wards.  We  can  hardly 
represent  the  case  too  strongly,  and  we  know  of  no  more  important  subject  than  this 
relation  of  thrombosis  lo  pulmonary  embolism.  Whenever  a  patient  undergoes  prolonged 
rest  in  bed,  especially  if  he  be  tmtundly  weak,  hUxidless,  or  debiliinted  from  any  cause 
whatever  ;  if  the  blood  be  over-fibrinous,  as  in  lying-in  women  ;  whenever  there  is  any 
eurgioiil  fever,  and  in  other  slates  too  numerous  to  mention,  there  is  a  ri.sk  of  clotting 
occurring  in  the  quirt  parts  of  the  circulation,  e^ipecinlly  in  the  veins  of  the  lower  limbs 
and  in  those  of  the  pelvis.  The  symptoms  are  often  slight.  If  the  clot  be  due  to  [dile- 
bilis,  then  there  may  be  pain;  if  not,  there  may  be  no  more  than  the  slightest  tedema 
about  one  ankle.  This,  however,  is  sufficient  to  put  the  surgeon  on  his  guard,  and,  by 
tlie  ."Subsequent  enforcement  of  prolonged  rest,  time  is  given  for  the  adhesion  of  the  plug 
to  the  vein  wall,  and  pulmonary  embolism  is  arrested.  It  should  be  remembered,  too, 
that  clot  forming  in  contact  with  a  comparatively  healthy  vein  wall,  Jis  is  the  case  in  many 
ini*tHncPs.  tjikes  time,  and  sometimes  a  very  long  lime,  before  adhering  to  the  wall,  and 
until  it  docA  tliere  is  the  risk  of  its  detachment  when  the  patient  moves.  There  can  be 
no  doubt  that  many  have  died  of  pulmonary  embolism,  when  with  a  little  more  vigilance 
on  the  (»«ri  of  the  attendants,  the  patient  might  have  been  saved. 

These  remarks  apply  to  emlwlism  of  the  larger  branches  of  the  pulmonary  arteries, 
which  «e\er  give  rise  to  further  changes  in  the  lungs,  and  the  [tatient  dies  tr4»Mi  asphyxia. 
If  the  sTindler  branches,  luiwever,  become  plugged,  then  aris«?  those  secotnlary  infarcta 
alre-ady  mentioned,  and,  in  the  case  of  septic  embolism,  lobular  pneumonia  of  pyiemia  and 
puigrenr  of  the  lung. 

Dr.  Wilks  hasako  shown  (•  Guy's  Hoap.  Rep.,'  \H70)  that,  as  in  phlebitis,  morbid  mat- 
ItTS  may  be  taken  up  by  a  vein  ami  carried  into  the  circulation  through  the  right  side  of 
the  hc«iirt,  tlirreby  giving  rise  to  vejious  j>f/tstui(i,  so  disintegrated  tibrin  of  the  bloo<l  may 
b«r  carried  into  the  arterial  system  from  the  left  side  of  the  heart,  and  give  rise  to  arterial 
pyamia.  Febrile  symjjtoms  with  joint-pains  and  rigors,  associated  with  aortic  and  mitral 
bruit,  ought  to  excite  suspicion  of  this  latter  affection  ;  but  when  the  liver  or  spleen  is 
found  enlarged,  the  diagnosis  is  confirmed.  He  also  points  out  how  this  occurs  as  a 
secondary  fever  of  the  nature  of  pyaemia,  after  scarlatina,  which  is  often  followed  by  joinl- 
pain«,  an<l  not  unfre«juenlly  by  endocarditis.  In  coidtrmation  of  these  views  I  may  men- 
lion  that  it  ha»  twice  fallen  to  my  lot,  in  the  case  of  female  patients,  aged  resjiectively 
fifteen  and  twenty  years,  lo  amputate  a  leg  for  gangrene,  the  reeult  of  occluded  femonvl 
nriery  after  scarlet  fever.  In  neither  of  these  coses  had  any  vessel  to  be  secured,  while 
in  both  a  '2«M^»d  result  rapidly  ensued. 

Pathology. — The  changes  which  take  place  when  an  artery  become?  plugged,  differ 
ji  to  the  sixe  of  the  aHected  A^essel.     If  it  be  a  terminal  vessel,  the  immediate 

p  'Ogestion  of  the  vascular  area  concerned,  with  subsequent  hemorrhage  and  atro- 

phjft'  the  tissue.  The  various  stages  may  be  studied  wiili  great  precision  by  the  ophthal- 
OUMCoptJ  in  occasional  cases  of  embolism  of  the  arteria  centralis  retina?.  It  i.s  unnecessary 
to  discuss  whetlier  tlie  process  is  due  to  vasomotor  |iaralYsis  or  alteration  of  blood  pre«» 
«ti?9,  jiincfi  it  is  of  pathological  rather  than  of  surgical  interest,  and  the  questions  involved 
•tvfally  stated  in  all  pathological  works.     W«  shall,  therefore,  only  remark  further  that 
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embolism  of  the  fimall  vesisels  is  important  or  otherwise,  jiccordinj?  as  the  ?oiirce  from 
whence  tiie  plug  i;*  derived  is  heiilthy  or  not.  It"  the  clot  he  septic,  then  the  resulting  , 
infection  will  probahly  lend  to  Jin  ab.scess,  and  hence  the  probable  connectioiii  of  ab.4cei<i*ea 
in  llie  pelvis  witli  those  in  other  parts  after  labor,  or  after  operations  in  the  viscera  or  1 
connective  tissue  of  the  body.  B»it  emboli.'sm  of  the  medium  size  and  larjier  arierie*  ig 
followed  bj  chanffes  of  the  very  j^'reatei»t  moment  in  the  wall:*  of  the  affeeteil  vessel*, 
Unfortunittely  they  itave,  «»p  lo  tlie  pres»ent  time,  not  been  fully  worked  out  a.^  reganU 
embolism,  thou;rh  we  eaii  ultiairi  considerable  aid  towards  under**tanding  what  takes  place 
by  availing  ourselves  of  the  experiments  which  have  been  made  fur  us  by  the  ligature  of  j 
Tcesels.  When  an  artery  of  any  size  becomes  closed  by  an  embolisim,  th«  canal  may  of] 
course  be  gra<lually  restored  by  the  disintegration  and  washing  away  of  the  plug  ;  if  not, 
the  presence  of  the  clot  acts  ns  an  irritant,  inHammation  is  set  ujj,  and  the  clot  becomes 
adherent  to  tlie  wall  of  the  vessel.  It  is  a  disputed  point  whether  the  next  stage  i§  one 
of  organizjition  and  vascularixation  of  the  clot,  or  of  absorption  of  the  clot  by  vascular 
gnmnhiiions  which  spring  np  from  tlie  wall  of  the  vessel.  Weber  holds  the  former,  but 
Cornil  and  l?anvier  the  latter  view.  This  difference,  however,  does  not  matter,  a*  all 
that  is  important  wouhi  be  granted  by  either,  viz.,  that  embolism  Iciuls  sooner  or  later  Co 
a  local  iuHamination  of  the  arterial  walls.  But  if  arteritis  is  thus  produced  by  a  simple 
and  lieallhy  rdot,  the  intensity  of  the  local  disease  will  vary  ixa  the  plug  is  lieallhy  or  sep- 
tic, and,  it  is  surety  not  too  niacin  to  siipj)05e,  that  some  plugs  will  so  excite  the  conjponent 
elements  of  the  surrounding  arterial  coat  that  its  tissues  will  become  disorganized,  il3 
cellular  elements  multiply  ra|>idly,  and  the  coats  as  n  consequence  give  way.  Indeed,  we 
know  that  these  changes  do  adually  occur  in  small  vessels,  and  ub8ce*ses  follow;  so  with- 
out doubt,  also,  though  the  fact  is  less  geuerally  rccognijied,  the  same  changes  occur  in 
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the  hirger  arteries  and  lead  occasionally  to  aneurism,  I  shall  revert  to  this  subject  in  the 
chapter  on  aneurism^  ami  will  itdil  no  more  here,  since  what  has  been  already  Raid,  together 
with  the  subjoined  wood-cut  of  the  slate  of  the  arterial  coats  alter  embolism,  may  sutli- 
cienfly  explain  the  morbid  processes  &et  up  in  the  larger  vessels, 

Tkea  i  MKXT. — The  objects  which  surgeons  should  have  in  view  in  the  treatment  of  u 
vessel  occluded  by  an  embolus  are,  to  favor  the  venous  circulation  through  the  lind)  by  il» 
elevation,  and  to  eslablisli  the  arterial  collateral  circulation  by  mainlaiiiing  the  warmth  of 
the  limb  by  means  of  cotton-wool  carefully  wrapi»e<l  round  it  over  oiled  lint.  Pain  cnn 
be  relieved  by  sedatives,  such  as  chloral  or  opium  given  by  the  mouth,  or  morphia  itijected 
subcutaneously,  while  the  powers  of  the  patient  are  lo  be  luaintaijjed  by  nutritious  diet, 
by  stimuhuits  carefully  administered,  and  by  Ionics. 

When  gangrene  has  taken  place,  the  parts  may  be  covered  with  some  antiseptic  mAte- 
rinl,  as  cnrboHc  acid  in  a  watery  or  oily  solution,  one  j»arl  lo  thirty ;  or  with  powderwd 
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ebarcoal^  cliloniliim,  tereborie,  or  MacDougal's*  disinrectlng  powder;  but  if  the  odor  U  not 
very  oflcnsive,  sira|de  oukum  surroundiiio;  the  [nirt  may  he  sulficient. 

When  the  line  of  demarcation  lias  formcil,  atvil  the  piiigrenous  jmrt  can  be  removed  by 
amputation,  such  an  operation  raay  be  ^jerformed^  but  the  .«iirgeon  sboubl  always  be  cati- 
tious  in  interfering  with  these  cases.  He  sboiikl  at  llie  same  time  take  every  precaution 
that  any  necessary  or  desirable  operation  is  not  unduly  postponed. 


ANEXmiSM. 

An  aneurism  is  a  fusiform  dilatation  of,  or  a  sacculated  /M7«or  communicating  with,  the 
canal  of  an  artery,  and  is  formt^d  more  or  less  from  its  walla.  Wlwrn  all  the  coals  are 
involved  in  the  sacculated  dilaialion,  it  Im,^  been  the  custom  to  de^scribe  it  as  being  true; 
but  a?'  faise  when  the  two  inner  coats  have  given  way  and  the  external  or  cellular  alone 
remains  [or  when  all  coats  have  ruptured  and  there  is  really  a  hemorrhagic  effusion  into 
the  tissues  around  the  vessels].  1  agree  with  Plolmcs,  that  it  h  impossible  clinically  to 
perceive  any  difference  between  true  and  false  aneurisms  at  the  lime  they  generally  come 
under  observation,  inasmuch  as  the  true  become  fai<e  jw  they  grow,  and  the  false  are  by 
far  the  more  common.  I  bold,  moreover,  with  IVloxon,  that  pathologicully,  '•  when  an 
aneurism  has  reached  any  size,  and  often  before  it  has  well  .starteil,  the  sieveral  coal*  of  the 
ve&sel  have  lost  by  inflammation  their  distinctive  character,  and  tliat  the  sooner  the  diviiiiou 
of  aneurisms  into  varietiejj  by  the  supfMJscd 


Fic.  146. 
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behavior  of  the  ecveml  coals  becomes  purely 
a  matter  of  history  the  better/' 

When  the  distension  of  a  vessel  involves 
it5  whole  calibre,  w  fusiform  or  tabular  aneu^ 
rism  or  aneurismal  dilatation  is  said  to  exist, 
whether  the  enlargement  be  or  be  not  due  to 
an  inflammatory  disease  of  the  arterial  coali«. 

What  is  described  as  a  diffused^  spurious^ 
or  rontecuth-e  aneurism  is  where  the  wic  of 
ihc  aneurism  is  not  formed  by  any  of  the 
arterial  coals,  but  by  the  muscles  and  con- 
densed cellular  tissue  of  the  part  into  wbicb 
the  extravasated  blood  has  been  efl'used  from 
n  ruptured  aneurism  or  a  ruptured  artery ; 
although  these  terms  should  not  be  applied 
to  cases  in  which  there  is  diffused  extrava- 
tation  of  blood, 

A  directing  anenn'sm  is  one  in  which 
the  inner  coal  is  sfparaled  from  the  middle,  or,  where  blood  is  extravasated  into  the 
thickness  of  the  middle  coat  itself  or  between  the  middle  and  external  eoat^s,  the  blood 
re-4^»ntering  the  cavity  of  the  artery  at  some  distant  spot.  The  aorta  is  the  part  usually 
afl'ected,  und  even  its  whol<^  lengtb  may  be  involved.  An  exci-lleat  exam[de  of  this  aflec- 
llou  bos  been  recorded  by  Dr.  Fagge  ('  Med.-Chir.  Traus.,*  vol.  Hi).  These  cases,  how- 
ever, rarely  come  under  the  hands  of  t!i<'  surgeon.  To  show  what  iin  aneurism  may  do, 
the  above  figure  (Fig.  147)  is  given.  It  was  taken  from  a  drawing  in  fJuy's  Hospital 
Musruro.  The  aneurism  of  the  iniiominata  hai*  involved  the  left  carotid  and  root  of  the 
eulK!lnvinn,  a  second  aneurism  of  the  left  carotid  existing  above. 


SkiTiiljiird    iDtttmhtir 

Gay**  IJoap.  Mu*.     Mr. 
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Pathology  of  Aneurism. 

A  low  fonn  of  inHammalion  of  the  arterial  walls  is  without  doubt  the  most  common 
predisposing  cause,  while  oveniction  of  the  heart  and  circulation  is  the  exciting  cause  of 
ani'urism.  Din'cl  injury  to  an  artery  is  an  occasiional  cause  (traumatic),  altliough  more 
frf'|urnily  the  injury  sets  up  the  disease  in  the  art«'ry  that  produces  the  aneurism.  When- 
t-yer  the  ccwts  of  an  artery  are  weakened  by  accident,  disease  (suppurative  or  otiierwise), 
or  ihf  loss  of  their  natural  support,  they  become  liable  to  dilate  under  any  sudden  or  pro- 
longed incre.ise  in  the  force  of  the  circulation  under  violent  exertion,  or  from  a  sudden 
emotion  of  the  mind.  Dr.  Rendle,  of  the  (Queen's  Prist)n,  Brixton,  has  recorded  two 
caw^s  in  which  alxlominal  aneurism  could  be  traced  to  the  shock  caused  by  a  sentence  of 
transj-iortation.  Hence  aneurisms  are  more  common  in  the  aorta,  where  chnmie  intlam- 
malory  changes  are  so  likely  to  appear,  und  the  heart's  action  more  directly  felt ;  at  the 
22 
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bifurcation  of  nn  artery,  where  the  force  of  the  circulation  is  nhvays  more  powerful ;  or, 
m  tlie  flexure  of  joinig,  where  muscular  action  is  the  most  liabli-  to  tell  by  overstretching 
or  benrling. 

That  niieurism  \s  a  disease  of  the  arterial  system  and  not  always  of  traumatic  origin  is 
proved  from  the  fact  that  a  man  may  have  an  aneurism  form  when  in  bed,  and  that  the 
whole  arterial  system  may  be  involved  in  the  diseai^e.  Bro^ea  has  mentioned  a  case  of 
Pellelan's,  in  which  sixty-three  aneurisms  were  found  in  one  body.  It  is  also  a  disease 
of  middle  age,  lialf  the  cases,  according  to  Lisfrants  occurring  between  the  agt^s  of  thirty 
and  forty-five.  It  is  not  uncommon,  however,  to  lind  it  in  young  persons.  8yme  has 
recorded  an  instance  in  a  child  of  nine.  My  colleague.  Dr.  Ilabershon,  liad  another  of 
femoral  aneurism  with  heart  disease  in  a  boy  of  ten,  and  cerebral  aneurism  in  early  life  is 
still  more  common.  But  such  cases,  almost  without  exception,  are  associated  with  exten- 
nive  vegetiuions  on  the  viilves  of  the  heart,  and  ol'teu  with  ulceration  of  the  valves.  The 
symptoms  are  those  which  Dr.  Wilks  has  described  under  the  term  "arterial  [jy.i'mia/*  op 
mainly,  considenible  pyrexia  and  enlargement  of  the  spleen.  Many  such  are  now  on 
record,  and  beside  the  parts  above  mentioned,  they  have  been  found  situated  on  the 
ulnar,  popliteal,  axillary,  mesenteric,  and  many  other  smaller  vessels.  Indeed  the  fre- 
quency of  their  occurrence  can  only  be  estimated  by  looking  into  the  literature  of  visceral 
aneurisms.  It  will  then  be  founds  that  though  the  relation  between  heart  disease  and 
aneurism  has  not  until  latf'  yeare  l>een  studied  (and  even  now  only  an  opinion  is  doubt- 
fully haziirded  as  to  the  connection  between  the  two)  very  many  cases  of  aneurism  asso- 
ciated with  endocarditis  and  emlwli  in  the  solid  viscera  have  het-n  recorded  at  difTfrent 
times.  Among  the  earliest  writers  on  the  subject  are  Jolifte  Tufnell  in  tlie  *  Dublin 
Journal,'  vol.  xv,  p.  ^71  ;  Dr.  Ogle,  *  Path.  Trtms.,'  vol.  viij  ;  Dr.  Wilks,  do.,  vol.  xi ; 
Mr.  Holmes,  do.,  vol.  xii.  Other  cases  have  been  recorded  in  the  same  *  Tmnsnctions' 
more  recently  by  Drs.  Church,  Goodhurf,  Cowers,  Murehison,  8emple,  and  myself. 
Similar  crises  may  also  he  found  in  various  medical  publications,  title  Brighl's  *  Medical 
Rejiorts,*  vol.  ii,  p.  2<i(5 ;  Gull,  'Guy's  Ihis|i.  Rep.,"  ;^d  series,  vol.  v,  p.  201);  Pontick, 
*  Virclw  Archives,'  Bd.  58,  1873.  See  also  VVilks  and  Moxon,  '  Path.  Anat.,*  p.  ITj^-O  ; 
Ibtlmes,  *  Sysl.  Surg.,'  &c. 

Various  explansitions  have  been  given  of  tlie  occurrence  of  aneurism  tinder  such  condi- 
tions. It  has  been  maintained  by  some  that  the  plug  leads  to  sudden  obstruction  and 
afterwards  to  dilulation  of  the  vessel  behind  it.  But  a  look  at  preparations  of  such  aneu- 
risms shows,  that  ihe  dilat-ation  is  not  heliind  the  embolus,  but  actually  at  the  plugged  spot. 
Moreover,  if  the  loc4il  obstruction  leads  to  dilatation  behind  it,  we  ought  to  tind  aneurism 
a  more  common  result  of  ligfilure  than  is  the  fact ;  we  ought  to  find  it  more  frequenlly 
after  embolism  limn  we  do,  because  embolism  is  a  very  c«ujimon  afluctJon  in  one  part  or 
auotlRT  of  the  body.  Other  ingenious^  though  somewhat  hibored,  exfdanations  have  been 
oflered,  which  need  not  be  mentioned  here,  and  the  only  one  of  any  importance  is  that 
recently  ubly  argued  by  Dr.  fiondlmrt,  attributing  the  aneurism  to  a  local  arteritis,  wiiieh 
in  its  turn  has  been  caused  by  the  embolism.  It  has  been  already  asserted  that  when  an 
artery  becomes  blocked,  the  clot,  ijuIcks  it  softens  and  breaks  down,  becomes  adherent  to 
the  wall,  and  subserpiently  the  lumen  of  the  vessels  is  traversed  by  vascular  tissue.  If 
this  is  true,  and  that  it  is,  is  allowed  by  nearly  all  observers,  then  there  must  have  been 
8ome  preceding  inllamniation  of  the  wall  of  the  vessel  to  allow  of  this  new  formation  of 
CMpillaries,  It  is  no  new  fact,  therefore^  that  embolism  causes  a  local  arteritis,  since  it 
follows  from  wbat  has  already  been  determined.  We  have  only  to  explain  how  it  is  that 
when  embolism  causes  a  local  inflammation  of  arteries  in  all  ciiscs,  an  aneurism  is  so  rare 
a  result.  The  explanation  is  to  be  found  in  an  examination  of  the  cases  in  which  these 
are  found.  They  are  almost  witlioiit  exception  examjdes  of  ulcerative  endi>earditis — a 
very  severe  intlanimation  locally,  and  attended  usually  with  symptoms  of  blood  poisoning, 
supposed,  and  we  think  rightly  so,  to  be  due  to  the  septic  nature  of  the  emboli  which  are 
detaclied  from  the  ulcer  and  carried  to  all  parts  of  the  body.  Now,  what  must  happen  if 
Bucli  a  clot  becomes  hnlged  in  some  [)arl  of  an  artery  ?  In  [iroportion  to  the  severity, or, 
as  we  should  say  surgically,  in  proportion  to  the  foulness  of  the  ulceration,  so  will  be  the 
intensity  of  intlammation  round  the  embolism  ;  in  the  more  severe  cases  the  rapid  forma- 
tion of  an  abscess  and  perhaps  a  false  aneurism  ;  in  those  somewhat  less  severe^  acute 
softening  and  cellular  inliltration  of  the  arterial  coats,  in  which  case  a  true  aneurism  is 
most  likely  to  occur.  In  the  majority  of  cases  the  embolism  is  not  caused  by  septic  clot-s, 
and  therefore  neither  aneurism  nor  abscess  are  the  consequences. 

\^Caus^s — The  causes  of  aneurism  have  to  a  certain  extent  been  indicated  wliil^  dte- 
cussing  the  pathology  of  the  affection.     Atberomatoua  and  like  changes  in  the  arterial 
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wrIIs  are  the  cliicf  direct  I^^elli^^^Kl^illg  causes,  tut  ii  may  nUtj  be  due  to  traumatism  \vhich 
gives  rise  to  the  so-called  traurniitic  aneurism.  The  rt'lution  of'  syphilis  to  the  etiology 
of  nneiinsm  is  believed  by  some  to  be  a  very  clo.*e  one  ;  and  this  view  hn*^  doubtless  been 
strengthened  of  late  by  the  success  attending  the  use  of  iodide  of  potjissiuui  in  large  doses 
in  iiit»'rnal  aneurisms.  Prof.  Agnew  doubts  this  conniM'tion,  and  thinks  we  are  too  prone 
lo  atlributt-'  to  a  syphilitic  causation  all  diseases  of  obi*cure  origin — ,}.  B.  R,] 


Pkogrkss  axd  Naturai,  Cure  of  Aneuuism. 

When  once  formed  an  aneim'sni  has  a  natural  tendency  to  increase,  the  **  sacculated" 
more  so  than  the  '*  fusiform, "  and  the  "wicculaled"  coiiinujuii'alirig  by  a  small  opening 
with  the  cavity  of  an  art«ry,  as  a  rule,  ruup  its  course  nvore  ra()idiy  tliau  un<KlinT  in  which 
the  opening  U  free.  The  force  of  the  circulation  is  more  conct^ntrated  upon  one  [ttunt  of 
the  aneurismal  sac  when  directed  throiigli  a  small  than  through  a  large  orifice,  and  more 
when  directed  through  an  orifice  than  when  diffust-d  ovt-r  an  expund«'d  artery.  Hence 
sacculated  aneurisms  attain  a  much  larger  j?ize  than  the  fu:5iform,and  are  much  more  liable 
to  rupture.  On  the  other  hand,  the  sacculated  aneurism  is  more  ca|>nhle  of  a  natural  cure 
than  the  fusiform — the  cavity  of  the  former  probably  undergoing  a  jwrtial  and  possibly  a 
com[delc  closure  by  the  coagulation  oi'  the  blood  ;  wliilst  it  is  rare  indt-ed  for  a  fusiform 
aneurism  to  undergo  any  such  natural  recovery.  Wh<^n  the  coats  are  diseased,  the  fusi- 
form is  Jia  likely  to  increase  us  the  sacculated,  and  as  capable  of  a  sjiontant-ous  cure.  In 
any  C4Ij»«',  therefore,  of  ssicculated  aninirism,  jt*  well  as  in  some  of  fusiform,  a  spou(aufon8 
cure  may  take  place  by  the  coagululion  of  the  blood  in  the  sac  and  the  subseipjcnt  con- 
ralidalion  of  the  dot.  When  this  [>rocess  is  slow,  the  tihrin  of  the 
blood  is  deposited  in  layers  or  lamina' (Fig.  14H);  the  external  Fio.  148. 

loyer  in  contact  with  the  wall'*  of  the  sac  becoming  united  with 
ihrm  and  so  strengthening  them  as  to  prevent  their  dilatation  ;  the 
clot  also  becomes  dense  by  contraction  and  decolorized.  Subse- 
quent layers  form  in  the  same  manner  as  the  process  of  recovery 
proceed,  until  the  whole  sac  is  filled  and  linally  oblitemted.  A 
section  of  an  aneurismal  wic  thus  cured  much  resembles  that  of 
an  onion,  the  outer  lamiajt  of  fibrin  lieiiig  thin,  Hhrous,  firm,  and 
Uloodlesst,  each  successive  layer  towards  the  centre  approaching 
more  to  the  color  and  consistency  of  newly  coagulateil  bhx>d. 
The  laminated  coagulunj  liming  the  aac  is  frequently  called  after 
Brool  **  active  clot,"  and  the  soft  cojigulum  in  the  centre  '*  pas- 
sive clot,**  from  the  idea  that  this  latter  is  a  mere  post-mortem 
and  not  a  vital  deposit.  This  view^  however,  can  scarcely  be 
correct,  a?  there  can  be  litth*  doubt  that  in  all  cases  of  aneurism 
lliat  are  rapidly  cured  by  pressure,  digital  or  otherwise,  the  con- 
i»lidntion  of  the  aneurism  must  be  due  to  the  simple  coagulation 

of  the  blood  in  the  snc,  and  its  subserjuent  induration  and  contraction,  inasmuch  as  a  few 
boors  are  evidently  too  short  a  period  for  the  coagulum  to  form  in  any  other  way.  In  the 
following  beautiful  drawing  (Fig.  14**)  by  Dr.  Moxon,  taken  from  a  specimen  of  pop- 
liteal aneurism  which  was  cured  in  a  man  under  my  care  two  years  before  death  hy  tligital 
coinpm»ion  applied  for  four  and  a  half  hours  (vide  '  Guy's  Hosp.  Rep.,*  1HG9),  the  whole 
pathology  of  aneurism  is  shown. 

Colle§,  of  Dublin,  an«l  some  older  pathologists,  believed  that  the  fibrin  which  lines  the 
MiC  was  the  protlncl  of  an  exudation  from  the  lining  membrane  of  the  same,  and  that  sue- 
tfafltWe  exudation  of  this  material  formed  the  lamina?.  This  view,  however,  is  now  almost 
mcploded.  Le  Fort  also  accounts  tor  the  cure  of  the  fusifonn  aneurism  by  inflammation 
af  the  tuner  lining  of  the  sac,  iind  h<'  regards  the  fusit'orm  as  a  simple  rljlatation,  which 
it  i."H  not  in  all  cases.  Most  pathologists,  however,  now  admit,  tluit  where  the  inner  tunic 
of  an  artery  exists  in  a  healthy  stale  in  an  aneurism,  the  coagulation  of  the  bhiod  within 
the  «ae  docs  noi  take  place,  and  consequently  that  a  spontaneous  cure  ir  impossible,  and 
that  in  the  sacculated  or  fusiform  aneurism  successive  dejKisits  of  fibrinous  laminie  only 
take  placo  wljen  the  internal  membrane  is  absent,  from  the  contact  of  the  blood  with  the 
walU  of  the  wic. 

Mr.  Poland  hjvs  recorded  a  case,  probably  unifpie,  occurring  in  the  practice  of  Dr. 
Adbms,  of  Dublin,  of  fusiform  aneurism  of  llie  subclavian,  wliich  t^nds  to  s«)p|M)rt  this 
tliwry.     (•  Mcd.-Chir.  Trans.,'  vol.  lii,  IBC'J.) 

An  aneurism  may  also  be  cured  by  the  distal  occlusion  or  plugging  of  the  artery  beyond 
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tlie  sac  with  n  clot  flint  bns  been  tliskxlgecl  by  the  forre  of  the  circulation,  opcidcnt.  njl 
desinrn.     Tlie  vessul  iit  firsi  miiv  he  only  partially  flosed  by  the  clot,  yet  tri-sli  fibrin  will 
soon  be  ileposited  upon  the  ''embolic  plug^*'  and  complete  obs-truction  be  produced.    Thij 
natural  mode  of  cure  is  utilized  in  the  disUtl  o[jerfttion  for  the  cure  of  aneurism,  andiniliji 
cure  by  munipulation.     Recovery  may  also  be  caused  by  the  sloughing  of  the  tumor  (suj 
gesting  the  treatment  by  caustics).     It  is  likewiae  on  record  that  the  artery  with  wliick] 
the  aneurism  is  eoiinected  may  be  obstructed  either  above  or  below  the  sac  by  tlie  pre«««r«| 
of  the  aneurism  itself,  either  Irom  its  being  bound  flown  by  a  stmng  fascia,  or  from  lli«] 
pressure  cau,«5ed  by  ettiised  blood  following  its  rupture;  ami  in  the  treatment  by  flexion,] 
this  natural  mode  of  cure  is  made  use  of.     As  an  aneurism  increiises  and  encroaches  oa 
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i><>  trmc<>d  to  the  monih 
vt  the  ant>orUni  («pp»- 
•Itc  the  aiip«r  e). 

c,  e.  Thp  anenritm  •»«, 
i-oiujiogi'd  of  IttnilnKt^d 
(lot  ttiKi  cum|»r«»*4!(l 
tis!«u4>  wnldcd  t»g«th«)t 
lu.loflnUely. 

(/.  K<r»fc<*lr  lAinli>Bt«d 
ch't,  fllliagtb«lioUowaf 
th»«  *«c. 

The  Toin,  with  Ivo 
Tiviv«*«  la  Itn  Jowt»r  piirt 
it  »t^n  elo*«  behind  ih« 

IkCUlTf. 


Sflction  throngli  tn  nueurinm  of  the  popliteal  Atiary,  cured  uenrly  two  jv»rs  hfforv  hj  digital  pr«4«v*. 
»nrwri»in  la  dUflcctod  out,  but  left  embedded  In  the  jHtplltcaJ  fat,  e.  «. 

the  neighboring  parts,  tissues  are  separated  and  even  absorbed  ;  bone  may  even  be  j^ 
ally  worn  away  by  the  steady  pressure  of  the  pulsating  tumor,  so  that  in  thoracic  uneari^ 
the  sternum  may  he  perlbrated  or  the  bodies  of  the  vertebrae  eaten  away,  and  llie  fpi« 
canal  opened  (Prep.  14811^,  Guy's  Hosp.  Mus.)^     During  this  increase  the  tissues 
surrounding  the  sac  may  inflame,  though  they  rarely  suppurate,  and,  by  becoming  «>o* 
densed,  give  the  aneurism  some  support  and  lend  to  retard  its  growth.     In  rare  citf^*  til 
inflammatory  action  may  involve  the  ^ac  iL'^eifaHd  cause  sloughing  ;  but  when  theaneurii 
increases  uncljeeketl  it  will  eventually  give  way.     A  thoracic  or  abdominal  aneurigm  l 
burst  into  a  mucous  tract  such  as  the  trachea,  pharynx,  f.cso[diagus,  or  intestine,  and.  vh 
It  does.  Dr.  Gairdner  ('  Med.-Chir.  Trans.,'  vol.  xlii)  has  shown  that  it  proves  falftl  tyj 
recurrent  hemorrhage  through  a  stjinll  oritice.     When  it  bursts  into  a  serous  cavity, '. 
as  the  pleura,  pericardium,  or  periioneum,  it  destroys  by  a  sudden  hemorrhage  throoghj 
farrfe  aperture.     Cases  are  also  on  record  wliere  it  discharged  itself  into  a  vein  or  tJie] 
monary  artery.     External  or  surgical  aneurisms  burst  by  the  formation  and  giving  vrnj^ 
a  slough.     Aneurism  of  the  extremities  or  surgical  aneurism  may  give  way  into  a  joinlf 
celluhir  tissue.     It  may  burst  externally  only  in  rare  instances. 

The  surgeon,  however,  hiu*  more  to  do  with  external  than  internal  aneurism*, 
although  the  ]tathology  of  both  forms  is  alike,  the  treatment  difters.     It  is  to  sur; 
aneurisms,  therefore,  tlint  (he  following  remarks  may  specially  apply,  and  first  of  ttlltfl 
their  symptoms  and  diagnosis* 


Symptoms  and  Dfaonosis. 

An  aneurism  has  no  pathognomonic  symptoms,  and  its  early  symptoms  are  venri 
tain.     It  often  liappens  that  the  jiatient's  attention  is  first  directed  to  some  siCfUin 
although  it  may  be  only  that  of  hcttf  throbbing — some  weakness  or  stiflness  of  an  cxtrvD 
— ^or  some  nerve  pain  preceding  the  discovery  of  the  disease;  yet  such  symptoms  arc) 
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conAtivnt.  "When,  liowever,  the  surgeon  is  constilted  for  pain  tluvt  slioots  down  tbe  course 
of  a  iierv»3  running  in  ooiitact  with  a  lar;j:i'  arturVt  1'*^  slioiild  allow  tlic  llu)iiglit  ofanturis- 
tnal  j)i*es*ure  lo  pass  ihroiipjii  his  miinl,  and,  wli«n  this  is  iu<sOLiat«nl  with  the  presence  of 
a  tumor  conntcicd  with  the  vessel,  the  suspiciun  of  its  Ixiing  nnfiirismal  should  be  excited. 
If  this  tumor  be  ioft  and  puhatiug^  and  becomes  tense  on  llie  apjiliaiLion  of  pressure  lo 
the  trunk  of  the  artfry  on  the  distal  side,  and  flaccid,  non-pultnatile,  and  vanishing  on 
prwssore  on  the  cardiac  side,  and,  shoold  prci^surc  on  the  tumor  moilify  the  pulse  in  the 
vessel  below,  the  chances  of  its  being  aneurismal  amownt  almo;?it  to  certainty.  Shovdd  it 
expand  again  readily  on  the  removal  of  the  pressure,  and  this  expansion  be  accompanied 
with  a  peculiar  thrill  on  the  re-admission  of  blood  into  tbe  sac,  with  a  bellows  murmur  or 
aneuri.-^nuil  bruit,  j^ynehronons  with  the  pnlse,  amliWe  too  on  the  application  of  the  ear  to 
the  tumor,  the  diagnosis  is  complete,  [Th<i  aspirator  is  a  most  iuijiortant  aid  in  estab- 
lishing a  doubtful  diagnosis.  The  elastie  bamlage  may  be  applied,  and  the  varying  size 
of  I  he  tumor,  when  emptied  iind  filled  with  blooil,  carefully  noted.] 

The  pulse  of  the  exlremily  Iwlow  the  swelling  is  generally  affected,  which  bLComes 
weaker  and  slower  than  its  I'ellow,  and,  as  the  disease  progresses,  it  may  ceast'  altugetber. 
The  bhx)d  will  tbrji  liow  in  a  "  venous  sli'eara"  orceci^Je  lo  flow  either  from  the  obslructiou 
ot  the  arterial  trunk  by  the  pressure  of  the  aueurism,  or  the  embolic  occlwsion  of  the  vessel 
below  from  a  dislodged  coagulum.  Under  these  cirewmstfiinces,  fulness  of  the  veins  with 
tt'dema  of  the  parts  snppiied  by  the  artery  will  soon  appear,  and,  at  times,  excruciating 
pjiin  from  stretching  of  the  nerves  will  arise.  If  tbe  aneurism  be  cervical  and  the  eircu- 
liilion  through  the  brain  be  interfered  with,  gid*iiness  and  loss  of  consciousness  may  be 
present,  and  where  any  pressure  is  niarle  upon  the  recurrent  laryngeal  nerve,  a  peculiar 
and  choracteristic  hoarseness  will  be  produced.  Tlii't  lioarfleness  is  sometimes  tissocittted 
with  loss  of  voice  and  laryngeal  sprtsms  simulating  hiryngeal  disej^se.  In  the  case  of  a 
woman,  aet.  22,  uruler  my  care,  in  whom  an  aneurism  existeil  involving  tbe  aorta  below 
the  opening  of  the  left  subclavian  and  pressing  upon  the  left  bronelius  and  trachea,  this 
eymptum  was  so  sevei-e  as  to  call  for  tracheotomy.  When  the  cervical  sympaihetic 
ganglia  are  pressed  upon,  the  pupil  of  the  affected  side  may  be  permanently  contracted, 
and  nerve  pains  will  be  present  according  to  the  amount  of  [vressure  a[»plied. 

When  an  aneurism  has  j)arlially  consolitlntetl,  and  baa  either  so  enlarged  or  becooke,  so 
diffused  as  lo  prej*s  U[ion  the  soft  parts  so  as  no  longer  to  exhibit  any  pulsation;  when  it 
feels  firm,  with  possibly  a  soft  j>oiiit  here  and  there,  some  difficulty  may  be  felt  in  forming 
a  diagnosis,  and  the  surgeon,  under  these  circumstances,  will  have  to  depend  as  much 
U|K*n  the  history  of  the  case  :w  upon  the  physical  symptoms.  When  external  signs  of 
intlummalion  or  suppuration  are  present,  the  difficulty  will  be  enhanced,  for  it  must  be 
reconled  that  aneurisms  under  these  circumstances  have  been  o|^H.med  for  abscesses.  I 
rememlxT  a  popliteal  aneurism  having  been  so  maltn.nited  with  a  fatal  result.  .Such  mis- 
takes of  diagnosis,  however,  ought  not  to  occur,  as  tliey  are  due  to  carelessness.  The 
diiignobiis  of  an  aneurism  may  genenilly  be  made  by  attending  to  the  history  of  the  case 
and  to  the  existing  symptoms.  An  abscess  in  eonlaet  with  an  artery  m.ny  receive  pulsa- 
tion from  it,  iis  may  any  cyst  or  even  solid  tumor,  but  in  all  these  ihe  pulsation  will  ceiise 
on  the  application  of  pressure  to  the  artery  above  the  tumor,  without  any  ehnnge  what- 
ever livking  place  in  the  tumor  itJielf.  I  have  seen  a  case  of  lumbar  abscess  which  [tult.ated 
freely  frr*m  aortic  contact.  It  is  also  rare  for  such  tumors  to  cause  a  bruit.  Occasionally 
CBAcs  arc  on  record  in  which  an  artery  in  contact  with  an  abscess  or  suppurating  hydatid 
cyst  w:is  opened  by  ulceration,  and  gave  rise  to  tlie  idea  of  an  aneurism.  Pulsatile  tumors 
of  bone  may  also  be  mistaken  for  aneurism  ;  but  tJie  fact  that  they  are  in  bone  and  moie 
or  le«%  oissific,  that  the  l»one  i»  expanded,  although  perhaps  irregularly,  and  that  a  bruit 
rarely  exists*,  ought  to  ])revent  envjr.  It  must  be  admitted,  notwitiistanding,  that  men  of 
the  greatejit  skill  and  exf»erience  have  mistaken  such  cases  for  aneurism  [though,  aw  a  rule, 
a  mistaken  diagnwis  and  inqiroper  treatment  have  been  due  to  neglect  in  considering  all 
|)oinl^  and  applying  all  diagnostic  tests']. 


Treatment. 

There  is  probably  no  disease  a  surgeon  has  to  treat  requiring  to  be  dealt  with  more  on 
scientific  principles  than  aneurism,  as  all  treatment  to  be  effective  muhl  be  based  u[>ou 
lh«  physiological  processes  of  a  natural  cure,  and  lie  will  be  successful  in  proportion  as  he 

(«  Sint  8leph**n8mKh'fl  piip^r  In  *  American  Jonrn.  of  Metl.  Sciences,'  1876  ;  and  Timothy  Uolmes, 
Ib  *8i.  Q«>rgo'»  Hospilul  Kej>orl»,'  vol.  vii.J 
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is  able  to  use  tlm^e  procf**.«n's  and  to  (urn  tlii'in  to  iirrtvunt.  It  Ims  bei»n  aln?ndy  expUinnl 
tliat  sjKinfaneoiis  cure  oKaii  uiinirism  is  commonly  cained  by  the  congululloa  of  llu:  ll<Kid 
in  the  sue;  and,  a;*  a  t'oiisequeiiee,  if  oughl  to  he  an  atm  to  cncourajje  this  rt-mih  in  every 
way,  whieli  is  to  be  isou>j:hl  by  grneml  as  well  as  by  local  nutans.  To  iniluee  coa^'iilatidii 
of  bloo*]  in  the  eac  by  natural  jtroccsaes,  it  h  neces.^ary  to  have  a  feeble  circulation  Jhroii^li 
it;  fur  this  [>ur|K>^e,  ?r*i  in  the  recnmhent.  positnm  is  an  essential  point  afpracticf.m^'w 
ought  to  be  niaiutaiiK'il  in  every  case;  indeed,  there  is  every  reti-son  to  l>elieve,  that  by  it 
alonts  aneurisms  have  been  eure«l.  Luke  ('Loud.  Med.  Guz.,'  May,  1845),  BeHin;»lmro. 
Tufnell,  and  oth**rs,  have  reronled  instances  of  (his  nature,  Tufnell  allowing  for  dieiab'*iit 
ten  onuees  of  solid  and  eiixht  ounces  of  liuid  tbod  in  the  twenly-four  hours.  Aid  pt*' 
limittartf  to  all  othrr  treatmenf:  absolute  rtst  is,  thercjorfy  most  essential. 

"With  the  j^ame  obji-ct  bleeding  has  been  employed,  and  was  at  one  tirae  largely  prac- 
tised on  t!»e  authority  of  Vai?alva,  who  powerftdly  advocated  jt^  and  protwibly  to  ('Xce«R. 
Th«re  seems  no  reiuson  why  it  s^hould  not  be  adopted  when  the  force  of  the  circuliition i« 
too  strong  and  tlie  powers  of  the  patient  are  good  ;  as  bleeding  under  these  circimi'?lat>c« 
is  not  only  rational  but  seientilic  ;  it  lowers  tlie  force  of  the  circulation,  while  ul  tlic  safflv 
time  il  has  a  tendency  to  render  the  blood  more  iil>rinous.  In  internal  aneurism  ii  is  cal- 
culated lo  be  of  more  service  (han  in  external,  but  jiractised  Avith  caution,  it  is  tloubdfs* 
of  vuliie  in  both,  J^Iedtcinesdo  not  s*'em  to  have  much  infbience  in  encouraging  the  foag J- 
lating  i>roc:es.Sj  though  the  acefate  of  leail  gjive  >!onie  jirf)mise  of  value  in  the  bund*  t»l  WT 
former  colleague.  Dr.  (t.  (),  Rees,  Init  more  extended  experience  has  not  confirmed  llwr 
hope.  In  external  aneurisms,  its  employment  to  the  sacrifice  of  local  mean^  does  not 
aecm  justifiable,  but  in  internal  cases  it  may  still  be  used.  When  syphilis  is  suspccttr*l« 
a  C-ause,  the  iodide  of  {>otassiiim  or  sodium  should  1>«^  employed,  [This  remedy  basof  laW 
been  highly  recomuR-nded,  by  Da  Costa  and  others,  in  internal  aneurism,  even  when  iw 
syphilitic  history  can  be  ohtuined.]  Nutritions  but  utnttitttHhtintf  food  should  begivcD 
in  all  instances  lo  maintain  the  powers  of  the  [Wttient,  though  not  lo  increase  the  force  of 
the  circulation.     All  mental  excitement  should  be  [lositively  forbidden. 

The  kicul  trt'atment  of  aneurism  is  based  on  similar  principles,  the  aim  being  to  diminisli 
the  circulatifui  through  the  sa(%  The  success,  however,  which  may  be  exjiecteJ  fnjtn  ih" 
practice  adopted  will  depend  much  upon  the  shape  of  the  aneurism,  as  well  as  the  size  »«<! 
jiosilion  of  the  opening  into  the  sac.  This  njay  be  eftected  by  the  following  mciin*,  vii.: 
bf/  cofitjtresstoH  in  one  of  its  Jhrun  of  the  artery  above  the  aneurism— j"«(//rec/ ;  bv  ^""• 
pression  of  the  atieurism  itaelf- — direct  ;  by  the  Hunieriau  operation^  i,  «?.,  the  application 
of  a  ligature  to  the  artery  on  its  cardiac  side;  by  imitating  the  rare  natural  prof»?>«<J* 
closure  of  the  artery  on  its  distal  side  by  the  application  of  a  ligature^  or  by  pres^upe,  or 
by  the  artiticial  i>rr>duction  of  an  embolic  plug  by  Fcrgnsson'^s  method  of  nmttipulofi'^i*' 
and  last  of  all,  it  maybe  laid  open  and  both  ends  tied  fSyme'soj>erat)on),  after  iheaiicit'"* 
method  of  Aniyllus.  The  treatment  by  electro- puncture,  injection,  and  the  iniroductioa 
of  some  foreign  body  into  the  sac  may  be  adopted  in  exceptional  ca^e*. 


( 


COMPRESSIOX. 

This  plan  of  treatment,  to  which  the  term   "Dublin  Method"   may  be   fairly  pvcflij 
lias  now  found  a   lasting  place  in  surgery;  as  Todd,  Hutton,  Belli  ngham,  Tufnell.  »"•] 
CartL',  though  not  originating  t)ie  {)ractice,  have  adduced  a)«ple  evidence  of  iU*  scii'iil'li'' 
and  [jniictii'id  value.     It  consists  essentially  in  the  more  or  less  complete  cutting  otf  of 'l**^ 
supply  of  blood  Inun  the  anenrisnial  sac  by  the  application  of  pressure  lo  the  art**rroti  it* 
cardiac  si<b'  ;  and  the  nmre  conipleloly  the  curn^nt  of  the  blood  is  arrested,  the  mon?  nip'*l 
app**arr5  to  be  the  cure,  modern  experience  fairly  ]iroving  tiie  soundness  of  Dr.  W.  Muf*     i 
ray's  observation   that  the  principle   on  which   the  rapid    method  resti?  \s  clearly  "d*^ 
complete  stagnation  of  a  mass  of  blocMl  in  the  aneurism  until  it  coagulates."     Foril'''^ 
purpose  digital  pressure  is  undoubtedly  the  best ;  but  when  it  cannot  be  made  avnilflb'^' 
mechanical  means  must  be  emjiloyed,  and  the  neai*er  it  apjiroaches  to  digital  pressurcjl'"  ^ 
more  il  is  undojibtedly  to  be  preferred.     Tfie  pnictice  is  theoretically  sound  and  |'r»<^**'H 
cally  safe,  and  is  capable  by  itself  itf  curing  the  maj^jrity  of  surgical  aneurisms,  aiiJ  '"^''l' 
some  that  are  internaL      If",  however,  iL  does  not  succeed  in  curing  every  case  tn  wliicli  i' 
h  em[iloyeil,  it  doublless  helps,  both  l<y  jiromoting  coaguhition  of  the  bloo<l  in  the  «»c,»P** 
by  producing  enlargement  of  the  collateral  vessiils.     When  the  rapid  treatment  is  einplo)"^'** 
the  adriniiiislrati<m  of  some  anieslheiic  may  be  called  for,  and  ;i&  its  influence  is  rcqui"* 
(o  be  kept  up  for  hours,  an  additional  danger  to  the  treatment  lias  to  be  tiiken  intoaccmin<» 
In  other  respects  the  success  of  the  '*  rapid  pressure"  treatment  has  been  satisfactor;' 
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Holmes  recordinsin  his  lecture  before  the  College  of  Surgeons  in  1874,  that- out  of  twenly- 
lliree  casts  iu  which  it  hiis  bt^en  caried  out,  fifteen  were  cured.  In  those,  however,  in 
which  rapid  prejj^ure  has  been  used  and  failed,  the  H[i[iHcation  of  ihe  ligature  hasi  never 
succeeded.  It  i.-*  applicable  only  in  cases  in  which  the  more  usual  forms  of  practice  are 
ina|»iilicable  or  have  failed. 

Compression  sliouhl  not  be  atfcmptcd  where  evidence  exists  of  pressure  upon  the  main 
vein  of  the  limb,  as  indicated  by  atlenia ;  or,  where  the  aneurism  is  rapidly  increasing, 
or  a  rupture  of  the  aneurism  upjuears  imminent,  because  in  such  case  a  ligature  should  be 
applie<l  to  the  arterial  trunk.  It  should  not  be  jterseveretl  with  when  slouj^hing  of  the 
ekin  has  been  induced  ;  nor  ought  it,  when  frum  some  coiistitulional  irritability,  indo- 
cillly,  or  stupidity,  the  patient  fails  to  second  the  surgeon's  aim  ;  for  to  make  the  patient 
understand  the  objects  whitdi  the  surgeon  has  in  view  is  doubtless  u  valuable  means  of 
guaranteeing  their  successful  accomplisliment.  At  least,  four  cjises  of  aneurism  of  the 
neck  have  been  cured  by  digiUil  compression  of  the  common  carotid,  and  M.  Rouge,  of 
Lausanne,  reports  another  in  which  a  man,  let.  08,  had  a  carotid  aneurism  cured  in  seven- 
teen days  by  lateral  pressure  between  the  thumb  iu  front  of  the  sterno-mastoid  muscle 
and  the  fingers  behind  ('  Bull  de  hi  Soc.  de  Chir.,'  18r>8,  p.  404),  Mr.  Guy  has  also 
aj>parently  eured  a  carotid  aneurism  by  the  same  process  ('  Lancet,'  Holmes's  Led.  1873). 

Digital  pressure  in  order  to  l)e  suecessfnl  must  lie  well  applied;  when  inditferently 
carried  out,  it  is  pnjbably  less  to  be  ndied  U[>on  than  instrumental  [tressure.  To  keep  up 
a  steady  pressure  upon  the  trunk  of  any  artery  for  any  time  consecutively,  is  a  ditlicnlt 
task;  and  few  men  could  do  it  more  than  ten  niinuius.  AVJjai  is  wanted  is  the  steady 
equal  pressure  of  a  finger  or  thumb  a[)plied  directly  over  the  vessel  which  is  to  be  com- 
pressed, such  pressure  being  so  adjusted  as  to  be  suHici»'nt  to  arrest  the  flow  of  blood 
through  the  artery,  but  no  more.  Greater  ]>ressure  than  this  is  the  wj^ste  of  power  on  the 
|»arl  of  the  surgeon,  and  a  cause  of  needless  distress  to  the  patient.  Neither  vein  nor 
Der\e  need  be  much  pressed  upon  as  a  rule,  nor  much  pain  produced.  To  carry  out  this 
Ir^'ainient  three  gmni  men  should  be  em[doyed  for  four  or  five  hours  consectitively,  each  in 
rotation  carefully  applying  pressure  for  ten  minutes  at  a  time.     By  adopting  this  practice 
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ll«4l<«  jf  ftjit'lfiiig  i»r<*««Qr"»  to  Uie  femflnl  %j\tirf  for  lb*  r or*  of  HK^urUm. 

1  hnv#f  ctsfed  an  aneurism  of  the  thigh  in  twenty-four  hours,  and  in  other  cases  even  less 
t»m«'  has  sulliced.  In  a  case  I  recorded  in  *  Guy*s  Hosp.  Hep.'  for  lH(>0,  a  patient  o>t.  32 
mrrd  himself  of  a  popliteal  aneurism  by  pressure  in  four  and  a  half  hours.  In  one  more 
rfcent  n  niwn  a»t.  4t>  cured  himself  in  eighteen  hours,  after  flexion  and  prolongi^l  surfjiical 
trraimetil  by  instrumental  pressure  had  utterly  failed.  M.  Vanzetti,  in  18.^.5,  records 
another  in  which  digital  compression  cured  a  |K>pIiteal  aneurism  in  four  hours. 
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When  digital  pressure  am  he  f  mployed  and  is  successful,  it  is  more  rapid  than  any 

other,  and  as  a  rule  less  painful.     If  can  also  be  used  where  instrumental  pressure  is  inap- 

plieable,  ha  in  the  ease  of  the  carotid.     In  fuel,  when   udtuissiVde,  it  should  always  be 

prim:\rilj  employed  in  preference  tu  any  oiln  r  form  of  treiitment.      }\/ten   digiUxt  com- 

prfssi'on  cannot  be  applied,  the  next  best   is  tnstrunientul  pressure^  and  for  this  pur|X>se 

there  is  nothing  equal  to  a  conical  weight  of  kad  (Fig.  150  a)  covered  with  leather  and 

perforated  with  an  iron  axle  (n),  upon  whicli  extm  pieces  of  lead  (c)   can  be  dropped 

(Bellinghiim's  Method) ;  the  weights  being  so  ailjti^ted  a-*  to  arrest  the  cirotdation  through 

the  sirtery  and  no  more.     Tlii:*  weight  can  be  alung  to  n  cradle  placed  over  the  lirab,  held 

by  an  arisisiant,  or  left  to  the  intelligent  patient.     It  eiin  he  shifted  g«'ntly  from  one  3i>ot 

to  another  when  j)re5isure  eauses  pain,  and  is  far  less  painful  than  any  other  instrument.    In 

popliteal  anem'isn^  lh«:  wcighi  may  be  adjusted  to  the  upper  part  of  the  groin,  and  it  is  an 

exc<d]lent   plan    to  apply  a  siemicireulur   tourniquet  lower  down,   by 

Fu».  151.  which  means  pressure  can  he  applied  alternately.     The  instrumt^nts  of 

JSigiiorini,  Bellingham  (Fig.  l''>"  n),  Skey,  Crampton,  Carte,  or  any 

other  that  allows  the  pfvd  to  press  upon  the  vessel,  and  not  otherwise 

interfere  with  the  circulation  through  the  limb,  may  be  used  for  this 

pyr|»ose.      All  of  these  consist  of  a  circki  or  semicircle  of  steel,  a 

fixed   pad  being  attached  on  one    side  for  counter-pressure,  and  a 

movable  [md,  adjusted  liy  a  screw,  for  direct  [iressure.     Indeed,  with 

these   instruments    cjiretully  adjusted    by  the    aid  of  a    trustworthy 

assistant  who  will  see  that  pressure  is  well  applied,  maintained,  and 

shifted  only  when  required,  most  cases  of  aneurism  of  an  extremity 

may  be  treiiled.     In   Fig.  151    is  depicted  an  ingenious  contrivance 

iiuuk  by  Weiss,  on  the  principle  suggested  by  Mr.  V.  Bulley,  for  the 

application  of  pressure  to  an  artery  by  means  of  pads  which  may  be 

used  alternately,  and  adapted  to  Bellingham's    instrument  (d,  Fig. 

1 '>(!),  eitlier  by  the  rigid   screw  or  elastic  pressure  of  Coles's  pad; 

Wcu»"»  doubif  jia.i.       and  in   Fig.  \^r>  a  very  valuable  one  as  suggested  by  Mr.  George 

C.   Coles — the   pressure  being   idastic^thnt    may  be    useil  as  hand 

pressure  or  adapted  to  any  of  the  touruicpiels.     The  treaiment  l>y  compression  requins 

intelligent  suiiervision,  and  with  this  is  very  successful  ;  but  without  il  is  uncertain  in  its 

effecla. 

Fio.  152. 


Tliis  liiitrament  coii(i|»tA  of  a  tn^plilo^'  handio,  u>  whicli  1*  aliacliod  a  Kiraiiflit  rod  tolearopirnllj  arraaircd.  Ttt« 
two  upper  seKuieuti  of  tlii*  rod  lire  hoUovr  tulivH,  eiich  rontniDlni:  a  spiral  Aprltitf;  tho  luw«<r  *r>giiiL-at  In  «  solul  l>rMii 
rod  RtUiig  Uiti)  thi>  upper,  hnvinif  at  \U  «xlrt>inity  a  screw  *t  nn  oblu«Q  iiut(lo.  To  tliu  vtid  of  UiU  a  pkd,  coiui«^««d  of 
ooltou^wool  and  horeehair,  U  adj  a»t«d. 

My  friend  and  colleague,  Mr.  Davies  Colley,  who  happened  to  have  been  my  dres8»?r 
when  a  case  of  popliteal  aneurism  was  under  treatment  }>y  digital  compression,  informed 
mCt  that  he  proved  by  experiment,  that  he  could  readily  arrest  the  circulation  through  the 
femoral  artery  for  six  or  eight  hours  at  a  time  with  his  tinger  apjdied  directly  over  the 
vessel,  and  the  weight  adjusted  upon  his  finger — the  weight  acting  in  lieu  of  muscular 
power  that  would  have  been  required  iw  the  compressing  force. 

To  neutmlize  the  eflR*ct9  of  the  local  irritation  of  the  skin  by  the  pressure,  free  use  may 
be  niaile  of  French  chalk,  ^tareh,  or  violet  potvder.  To  allay  \M\\n,  opiates,  or  hypnotics, 
as  chloral  in  full  doses^  may  be  given,  and  in  some  cases  even  chloroform  may  be  used  and 
its  influence  kept  up  for  several  hours,  to  allow  of  coinjdete  compression  being  maintained. 
l>r.  Mapoiher  did  this  for  twelve  hours.  There  seems  little  doubt  (hat  in  a  general  way, 
complete  obstruction  to  the  circulation  is  more  likely  to  be  followed  by  a  rapid  cure  thao 
is  incomplete,  and  that  next  to  completely  stojiping  the  flow  of  blcx)d  till  the  aneurism  \m\a 
consolidated,  the  application  of  the  intermittent  complete  compressing  force  is  to  be  advo- 
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CAte<l,  or,  in  othfT  words,  ('om}tlL'te  compression  may  ha  maintaineil  for  a  certain  time,  nnd 
then  given  up  to  be  retunied  lo  as  soon  iis  ilie  condition  of  llie  patient  will  permit.  The 
lotiil  suppression  of  the  circulation  is  doubtless  the  most  ra](id  plan  of  curing  an  uneurism; 
but  the  partial  suppression  is  likewise  successful  althoufjli  slower.  On  jiill  these  points, 
bowcver,  I  should  like  tlie  Dublin  surgeons  to  speak.  Dr.  liawdoii  M-icnamara  has  done 
BO  in  an  able  paper  (*  Brit.  Med.  Journ.,'  Aug.  11),  1871),  from  which  the  following 
extract  htm  been  taken.     It  e[>itomizes  the  whole t — 

"  A  rase  of  popliteal  aneurysm  presents  itself  for  treatment.  We  determine  to  use  cora- 
prewion.  We  first  carefully  ascertain  the  condition  of  the  patient's  general  health.  If 
anaemic  or  hyp>enemic,  we  lake  appropriate  measures;  and,  when  we  are  salislied  n[Km 
this  point,  we  apply  some  one  or  other  of  the  most  improved  comftressors — those  in  which 
the  compressing  power  is  modlJicd  elasticity.  With  this  we  compress  the  artery  in  the 
upper  portion  of  its  course,  Itaving  previously  arranged,  some  three  or  four  inches  htwer 
down,  the  auxiliary  instrument  by  means  of  which  we  propose  to  alternate  the  jiressure. 
The  upper  instrument  is  now  made  to  control  the  artery,  so  as  hut  just  to  arrest  the  pu!- 
Kition  in  the  sac.  This  is  the  most  delicate  step  in  all  the  procedure,  and  is  regulated  by 
the  hand  of  an  intelligent  assistant,  who  at  once  informs  us  when  the  pulsation  Ja  ar- 
re^-ted;  and  then  and  there  the  lurlher  application  of  pressure  is  arrested.  A  roster  of 
intelligent  students  is  now  organized,  and  lo  tiiem  is  entrusted  the  management  of  the 
case.  Two  are  appointed  to  take  charge  of  the  patient  for  one  hour,  when  they  are 
relieved  by  two  others,  and  so  on  during  the  day,  whereby  we  secure  unwearied  attention 
daring  the  period  that  pressure  is  kept  up;  and,  as  in  Dublin  we  visit  our  hospital  at  nine 
o'clock  A,  M.  the  treatment  generally  t'onmiences  about  that  hour,  and  is  continued  up  to 
nine  o'clock  P.  31.,  w  hen  all  pressure  is  removed,  and  the  patient  is  encouraged  to  take 
his  night's  rest  undisturbed.  Next  morning  the  treatment  is  resumed,  and  so  on  until  llie 
eitre  is  perfected.  At  ihe  commencement  of  the  case,  we  take  the  patient  into  our  confi- 
dence, explain  to  him  the  i>ature  of  his  case  and  the  methnd  we  are  about  to  adtipt  for 
his  cure,  placing  clearly  before  him  the  alternative,  with  all  its  possible  dangers,  whieh  we 
ghould  have  to  adopt  in  case  compression  should  fail.  The  value  of  this  procedure  is 
Tery  frequently  demonstrated  by  the  intelligent  interest  exhibited  by  our  patients  in  the 
tnanjigement  of  their  own  cases,  so  intelligent  as  in  protracted  cases  to  supplement,  if  noli 
fillogether  to  supersede,  tlie  suj>ervision  of  them  by  our  students.  In  tlie  selection  of  our 
compresising  force,  we  adopt  in  its  widest  sense  the  maxim  'Nullius  addiclus  jiirnre  in 
verba  magistri.'  Should  one  compres.«*or  prove  irksome,  we  try  anollier ;  if  all  should 
fail,  we  have  recourse  to  digital  compression,  or  to  compression  by  means  of  weights;  but 
in  every  instance,  convinced  of  the  soundness  of  this  plan  of  treatment,  we  leave  no  stone 
unturned  to  secure  its  success." 

Since  Esmarch's  elastic  bandage,  however,  has  been  introduced,  surgeons  have  employed 
it  in  ihti  treatment  of  aneurism,  ami,  where  success  ha*!  followed  its  use,  the  results  have 
been  very  striking.  Thus,  we  fined  that  Dr.  Walter  Reid,  R.  N.,  who  first  adopted  the 
ptnctice,  cured  by  It'*  means,  in  fifty  minutes,  a  ease  of  popliteal  aneurism  ("  Lancet,* 
lH7o);  Mr.  F.  A.  Heath,  of  Manchester,  a  second,  in  an  hour  ('  Lancet,'  1870);  Mr. 
Wagstfttle.  a  third,  in  two  hours  ('Lancet,'  llHlTti):  Mr,  Tfionuius  Smith,  a  fourth,  in  three 
hours;  and  Mr.  Wright,  a  fifth,  in  twenty-four  hours  (*  Lancet,'  1877).  Mr.  Hradley  has 
bad,  however,  one  unsuccessful  example,  Mr.  T.  Smith  two,  and  I  now  record  a  iourth, 
in  which  I  am  disposed  to  think  the  practice  not  only  failed  to  cure  but  did  harm. 

The   case  was  tlmt  of  u  man  a>i.  1.^,  who  was  admitted  into  Guy's,  under  my  care,  in 
L*!i,    1877,  with  a  popliteal  aneurism,  which  wjis  increiuting  so   rnpidily  that  tu'tive 

llmeiit  was  called  for.     The  man  rould  bear  neither  digital  nor  instrumenial  pressure 

^pbti  the  afferent  artery-  T  consequently  apjdied  the  elastic  bandage  to  the  limb  below 
the  aneurism,  using  moderate  pressure,  allowed  the  aneurism  to  Jill  with  blood,  and  then 
so  cotnpressed  the  thigh  above  the  sac  as  to  entirely  check  all  pulsation  m  it,  these  three 
Wing  Hp(>urenlly  the  oftsential  points  to  observe.  A  subcutaneous  injection  of  m<»r[>liia 
Wtt?  aJ^o  given.  The  pressure  was  maintained  for  three  hours  consecutively  and  a  second 
dose  cif  morphia  injeeted,  but  wljen  llie  bandage  was  removed  the  aneurism  was  decidedly 

I  Imnler,  although  pulsation  still  existed  in  it.  Four  days  later  all  clot  seemed  to  have 
disMppe:tred,  and  us  the  aneurism  was  as  big  as  ever,  the  elastic  bandage  was  again  applied, 
only  on  thi^  occasion,  to  soothe  llie  man,  an  anaesthetic  was  u.sed.  This  treatment  was 
continued  on  ibis  o<!casion  for  three  hours,  and  at  the  end,  little  had  been  gained  from  it. 
A  fortnight  was  then  allowed  to  elapse  to  allow  the  parts  thoroughly  to  recover  themselves, 

rvben  a  c4irboHzed  catgut  ligature  W£xs  a^jplied  to  the  artery,  and  within  one  week  this 
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wound  Ii:k1  completely  healed  by  immediate  union,  nnt  a  drop  of  pus  having  been  exuded) 
indet-rl,  the  patient  had  no  idea  that  any  operahtm  had  benn  fwM-formit'd  upon  his  thi^h, 

Th«>  lV>of,  ln>ivev('r,  i^oon  became  the  si/at  ol'  anamtc  pin^rrene,  and  a  fortnight  after  the] 
apjdieation  of  the  ligature,  was  amputated  in  the  middle  of  the  leg,  and  a  good  recovery-] 
followed. 

In  this  ease  I  am  disponed  to  attribute  the  gangrene  to  the  employment  of   the  elastic  , 
bandage,  and  fviw  that  from  \u  two  applications  many  of  the  jsmall  arterial  branehe-?  that 
wo(dd  have  ciirried  on  the  eireulation   thnjugh  ilie  foot,  after  the   ligature  of  tlie  femoral 
hud   become  blocked,  and  tliat,  as  a  eousequeuee,  gangrene  followed.     The  case   indeed 
tends  miicli  to  support  tlie  view,  which  llohue.s  fairly  demonatratt^d  in  bis  college  lectures, - 
that  where  pressure  faik  to  effect  a  cure  in  the  treatment  of  an  aneurism,  the  success  of  I 
ligature  of  the  vessel  is  not  so  good. 

An  aneiirism  is  known  to  be  cured  when  it  has  consolidated  and  loat  all  pulsation,  and 
the  auat^tomosing  ari<*rial  branches  around  are  visibly  imitating.     Care»  however^  must 
be  obs*'rved  for  some  days  later,  and  no  movement  of  the  limb  or  »nanii>ulation  of  the  sac  \ 
18  to   be  allowed;  because  in  ease  of  raj>id  cure,  the  c(ot  that  hna  tilled  the  i-yio  must  of] 
necessity  be  soft,  and  a  very  little  may  cause  its  displacement,  and    thus  interfere  with 
that  natural  contractior*  of  the  fibrin  of  the  blood   that   is  io  till  the  sac  f>ermanenlly» 
prevent  its  dilatation,  and   cure   the   di-ease.     At  (iuy's    Hospital,  out  of    17  cajti'S  of  j 
popliteal  aneurism  eouseeutiv«*ly  treated  by  preKBure,^  ]  1  were  cured,  and  Mr,   Holmes 
informed  us  in  bi-*  colh-ge  lecture?*,  that  out  of  121  cases  so  treated  in  dillerent  hospitals, 
(tiC)  were  treated  with  8ucce.«s,  and  in  58  without  tJiiecess.    Of  the  latter,  in  44,  the  femoral 
artery  wtu;  afterwartls  lied,  and  in  8  anrputation  wjis  pmctised,  it  dying.     Dfuth  occurred 
in  one  ca,se;  and  in  4  there  was  no  evidence  oH"  subHe(|uent  treatment.     (*  Lancet,'  Dec. 
1J>,  1874.)     In  the  majority  of  the.se  ca>es,  instrumental  presstire  was  employed,  and  in 
some,  the  trt^atment  was  imperb'Ctly  carrit'd  out. 

The  trt'atment  of  aneurism  by  direct  rompresst'on  next  claims  attontion,  and  in  modern 
tinifs  is  ktiown  as  that  by  fexioni  for  there  can  be  little  doubt  that  the  modus  operandi 
of  flexion  in  the  cure  of  a?n'urism  h  mainly  due  to  thn-e  eon<litions,  ,//rs/,  to  direct  com- 
j>rcssion  of  the  arjeurismal  tumor  itself;  fecondfy^  to  indirect  compression  through  the 
mediemi  of  t!ie  tumor,  iiilercejuing  either  wholly  v>t  partially  the  8upjdy  of  blood  to  the 
sac  ;  and,  Utirdli/^  to  dis|tlae<'meiit  of  the  elot^  a-*  suggested  by  Holmes,  and  the  consequent 
obliteration  of  the  mouth  of  the  aneurismal  tumor.  This  mouth  may  likewise  be  so  situated 
as  to  be  closed  by  the  bending  of  the  artin-y — an  aneurism  in  the  posterior  wall  of  the  ■ 
pujiliteul  artery  being  in  a  far  more  favorable  position  for  cure  than  one  on  the  nrtterior. 
At  the  simie  lime  we  know  that  forced  flexion  of  a  limb  is  capable  ol' arresting  the  flow  of 
bloo<l  through  the  healthy  artery.  In  England,  Mr.  E.  Hart  dcnuonst rated  the  success  of 
this  method  of  treatment  in  the  year  1858;  nltiiough,  in  18.'»7,  Dr,  Maunoir,  of  Geneva, 
recorded  the  first  successful  casein  '  L'Eclio  Medicale'  (Neufchaiel),  and,  aince  that  time, 
many  surgeons  have  successfully  applied  the  praelice.  To  cany  it  out,  the  limb  must  be 
carefully  bandaged  from  below  upwunls  to  the  aneurism,  and  in  the  case  of  the  poplitejil 
artery  the  knt-i'  sliould  be  bent,  sufficient  force  being  employed  to  diminish  or  arrest  the 
pulsation  of  the  tumor  but  no  more,  some  turns  of  tlie  rolWr  maintaining  the  limb  in  this 
position.  The  thigh  should  then  be  Hexed  upon  the  pelvis  and  the  patient  turned  on  his 
side  witli  the  limb  resting  uii  a  pillow.  By  tins  plan  the  arrest  of  the  circulation  through 
tlie  aneurism  may  generally  be  effected,  and  a  cure  ex]iected,  W'lien  the  flexion  is  forced, 
the  patient  is  too  often  unable  to  endure  the  suffering  caused  by  the  position.  The  plan, 
however,  is  so  sini[)le,  and,  when  bearable,  is  so  successful,  that  it  should  always  Ik* 
attempted  where  it  can  be  applied,  and,  when  unsuccessful,  il  is  almost  Imrmless.  To 
large  uiul  rai>idly  growiug  aneurisms  this  method  is  iiiappliciible,  and  probably  dxinger- 
ous,  as  it  may  induce  rupture;  but  when  any  inflatnmation  or  other  complication  exi«t«i, 
it  ought  not  to  be  emjiloyed  ;  nor  ought  it  be  [»ersisted  in  when  it  is  not  obviously  doing 
good. 

Pressure  may  likewise  be  used  with  flexion  where  the  latter  is  insuilicient,  many  ea?es 
having  been  reported  in  which  success  followed  the  conjoint  means.  In  one  under  my 
care  in  1871  I  eunid  an  aneurism  below  tlie  popliteal  space  in  eighteen  hours,  by  alternat- 
ing the  flexion  of  the  leg  with  digital  pressure  in  the  groin. 

M.  Liegois,  in  an  interesting  paper  ('  L'Tnion  3Iedl./  Aug.  iKijO)^  gives  eleven  cjises 
in  wliich  flexion  alone  proved  successful  in  popliteal  aneurism,  ami  also  eleven  in  which 
it  wajs  successful  in  combination  with  other  measures.  In  four  it  succeeded  after  other 
means  had  fuited.     On  the  other  hand  it  failed  in  twenty-three  cases,  or  nearly  half  the 
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wliole  number*  and  of   lbP8e,  seven  are  stated  to  luwe  suffered  rupture,  and  one  hud 
intUiiimmlion  of  the  mc,     Holmes's  statistics  show  nearly  the  .s^inie  results. 

7'fir  irire  compress  of  Mr.  Dixy  of  Hull,  alivtidy  alluded  to  (see  p.  320),  requires 
naming  as  u  means  of  dealinjj:  with  iineLiri-im.  It  is  a  metliod  timt  lias  been  ndvoeated  by 
Purler,  of  Dublin.  Hilliard,  and  others  {vide  Mr.  Dix's  paper  in  the  '  Britisln  Mcdiail 
Journnl/  Oct<d>er  3(1,  l}!t75,  p.  5.>1).  It  is  in  reality  treatment  by  compression  and  not 
by  stmngulation.  It  does  not  cut  the  artery  nor  obliierale  it  at  the  seat  of  operation  ; 
tlierefore  in  principle  and  mfthodus  mcdendi^  it  ranks  nr>t  \vith  the  lig::iture,  but  with  the 
tourniquet  and  other  modes  of  pressure,  But  forasmuch  us  the  ap[)Iieation  of  the  wire 
requires  exposure  of  the  artery  by  a  cutting  o|KMalioii,  this  process  cannot  enter  into  sur- 
gical eompetitiou  with  the  simpler  methods  of  compression  and  flexion,  yet  wht?re  these 
have  failed,  or  are  inapplieabh'  and  operative  procedure  is  inevitable,  '*  then,**  says  the 
author,  ♦♦  I  back  my  operation  for  eerlainty,  rapiillty,  and  safety,  a^riiinst  any  form  of 
b'galnre — silk,  hemp,  or  catgut — or,  against  any  kind  of  forceps,  'artery  constrict()r,*  or 
compressor  applied  in  or  through  a  wound/* 

The  operation  is  as  foHovvs,  and  it  seema  to  be  specially  necessary  to  follow  out  the 
exact  derails  with  care  and  attenlion  : — 

The  artery  is  exposed  by  ineisinn  and  the  aneurism-needle  passed  in  the  usual  wny.  A 
piece  of  surgical  wire,  Mbout  9  inches  long,  is  tbreaded  through  the  eye  of  the  aneurism- 
needle  and  carried  beneath  the  artery  by 
the  withdmwnl  of  the  needle,  which  is  then 
se|)araled  from  the  wire.  A  stniight  si?r- 
gical  needle  is  then  allached  to  either  [each] 
€»nd  of  the  wire  and  the  two  needles  {first 
on<e  and  then  the  other)  are  passed  through 
the  tissues  to  the  siirface,  so  that  they 
emerge  on  the  skin,  one  about  a  (juarter  of 
nn  inch  and  the  other  three  quarters  of 
nil  inch  from  the  edge  of  the  womb,  on 
whichever  side  of  it  may  seem  most  conve- 
nient, hut  hoth  on  //»<•  same  side  (Fig.  lo3). 
By  drawing  them  through  together,  lite 
wire  forme  a  loop  over  the  artery  and  the 
intervening  tissues,  and  the  needles  are 
lUtfD  deraehed  from  tlie  wire.  The  half  of 
n  vial-cork,  flat  side  downwards,  is  now  placed  on  the  skin  between  the  enda  of  the  pro- 
trading  wire,  and  firmly  pressed  down  by  the  fingers  of  an  assistant  in  the  crat^t  line  of  tht» 
ariery^  the  wire  b'ing  at  the  same  time  tlrawn  lightly  upwards  and  sharply  twisted  over 
the  cork,  till  the  current  through  the  artery  is  et^'ectually  stop()ed  and  the  pulsaliou  of  the 
anettrism  ceases.  It  is  of  great  im[K)rtance  tliat  the  position  of  the  cork  should  be  longi- 
tudinally over  the  course  of  the  arteiy  so  that  the  blood-current  is  checked  as  much  by 
the  downward  pressure  of  the  cork  as  by  the  upward  tension  of  the  wire,  the  intervening 
ti*sue^  forming  a  firm  compressed  pad.  The  superfluous  ends  of  wire  are  then  cut  ofl', 
and  the  wound  closed  and  drej<seil  according  to  the  predilections  of  the  surgeon. 

AVhen  the  deprension  of  anaesthesia  goes  off  anrl  the  circulation  revives,  it  will  be 
fuiind  that  n  frfhif  pulsation  returns  in  the  aneurism.  This,  according  to  the  author 
(wIk)  8lTongly  a<lvocates  the  gradual  rather  llran  the  rapid  method  of  producing  coagu- 
J^tion  in  the  sac),  should  be  allowed  to  go  on  for  two  or  even  three  days,  when  the  wire 
ll  to  be  tightened  in  the  following  munner; — 

The  cork  being  firndy  pressed  down  over  the  artery,  the  wire  is  drawn  upwards  by 
grntle  traction  on  its  twisted  ends,  and  two  or  three  small  wooden  wedges  are  pushed  in 
by  an  uttiutuiit  between  the  cork  and  the  wire,  so  that  sutrtcienl  tension  is  caused  to 
*Ti/iVr/j/ (»top  all  pulsation  in  the  aneurism.  If  the  wire  has  been  sutTiciently  drawn  tightly 
nt  first,  very  small  wedges  are  required,  such  as  two  or  three  bits  of  a  lucifer  match,  for 
instance.  The  wire  is  on  no  account  to  be  twisted  afresh,  lest  it  break.  Meanwhile^  by 
the  action  of  the  two  or  ihn'e  days*  feeble  current  the  sac  has  been  pi-ejiared,  as  it  were, 
for  the  coagtdalion  of  sudden  soft  clot  which  is  now  formed,  whilst  the  colUiteral  circula- 
tion luis  also  by  the  same  means  been  encouraged,  the  result  being  that  in  from  twenty- 
four  U)  forty-eight  hours,  consoli«lation  is  {wrfect ;  thus  about  (he  fifth  or  sixth  day  the 
cure  i^  complete,  find  the  conqiress  may  Ix;  removed,  which  is  thus  done:  Untwist  the 
wire  and  n-move  the  cork ;  separate  widely  the  two  ends  of  the  wire  to  lessen  the  curve 
m  nocli  ai  po$«ibIe ;  clip  off  one  end  close  to  the  skin ;  make  getitle  pressure  with  one 
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finger  \vh<'rc  the  cork  has  been,  and  by  steady  traction  on  the  other  end  of  the  wire  it  U 
readily  withdrawn.     If  it  should  seem  to  adhere,  leave  it  till  next  day,  when  it  must  hared 
beeome  kioseiied  in  tlie  tisHues,  and  he  easily  removed. 

The  advantages  of  this  method  are  thus  Bummnrized  by  Mr.  Dix : — 

I.  The  wire  does  not  cause  nlceratioii  or  any  damage  to  the  coats  of  the  artery,  eitbc 
external  or  internal,  therefore  the  blood  channel  being  unopened,  bleeding^  one  of  the 
chief  dangers  of  the  old  operation,  I's  imposiiffih* 

II.  By  causing  at  first  a  retarded  circulation  and  a  diminished  current,  it  most  aecu 
rately  imitate;*  the  natarul  cure  of  aneurism  ;  and  by  allowing  time  for  the  estiihlishmcnt 
of  the  coUatHral  circuhition,  the  risk  of  gangrene,  thu  second  great  danger  of  the  ligalure^j 
is  very  much  diminished. 

If,  nevi^rthelegis,  there  were  coldness  of  the  limb  and  a  threatening  of  gangrene.,  th 
wire  can  he  at  once  outwiisted  and  rels^xed,  or  even  removed. 

III.  Ultimately,  the  current  ihrougli  the  artery  and  the  sac  is  entirely  obstructed  go  \ 
to  produce  the  needful  clot.     Of  course,  this  complete  obstruction  can  be  efl'ected  at  tira 
if  desired  ;  and,  therefore,  this  operation  does  whiit  no  ojteration,  hy  ligature  and  force[>s,| 
&c.t  can  do,  viz.,  it  given  the  surgeon  a  choice  between  the  rapid  and  the  gradua]  metliodj 
of  treatment.     But,  as  herein  de^crihed,  it  is  in  lact  a  combination  of  the  two,  which  is  . 
better  than  either  alone. 

It  will  be  seen  that,  in  the  opinion  of  the  author,  the  gradual  method  13  iniich  to  be 
preferred,  and  he  considers  it  one  of  the  chief  merits  of  his  operation  that  this  effect  caul 
be  produced. 

IV.  The  wire  does  not  act  as  a  foreign  b<^dy  in  the  wound,  setting  up  suppuration  and 
impeding  I  he  healing  process  as  a  ligature  does. 

V.  It  ij5  not  a  fixture  upon  the  artery  remaining  for  an  indefinite  period,  but,  it^  work 
being  done,  it  can  he  at  once  got  nd  of. 

VI.  The  clot  produced  by  this  concurrence  of  the  gradual  and  rapid   method  is  It 
likely  to  break  down  and  suppurate  thim  the  soft  sudden  clot,  which  is  the  elieet  of  tho| 
ligature. 

VII.  And  lastly.     As  there  U  no  possibility  of  bleeding  from  (he  artery,  the  surgeoal 
haa  a  wider  choice  of  locality  for  operation.     Fur  insiance,  the  eomumn  femurjil  or  the 
externa]  carotid,  which,  on  account  of  hemorrhiigic  risks,  are  usually  avoided  by  the 
operntor,  may  be  safely  treated  on  this  plan,  which  is  indeed  applicable  lo  all  arteries'' 
alike. 

N.  B. — Inasmuch  as  it  does  not  obliterate  the  artery  at  the  site  of  the  application  of  thej 
wire,  this  procedure,  in  ils  presfnf  Jhnn^  is  not  .suitable  for  the  di.^ta!  operation,  but  it  is 
probable  that  complete  occlusion  and  oblitenition  may  be  effected  by  the  simple  modificA-J 
lion  nf  iip[)lying  two  wires  upon  the  vessel  about  half  an  inch  «part,  between  which  a  clol 
would  form  und  become  organized. 

Ali  this  is  quite  trustworthy  in  traumatic  aneuri.'*ni  or  in  a  wounded  artery,  a  wiroJ 
being  ap|>lted  on  either  side  of  the  orifice  in  the  artery  and  the  vessel  divided  between 
them.     This  is  proved  by  its  perfect  success  in  amputation,  &c. 


The  Treatment  by  Ligature. 

Such  a  ]dan  should  only  he  entertained  when  that  by  compression  in  one  of  its  fo 
is  inajiplicable,  or  has  proved  unsuccessful.     It  should  be  carried  out  when  possible  hj 
the  Huuterian  method  (Fig.  I.'j4),  by  the  application  of  a  ligature  at  some  distance  froo 
the  sac  and  not.  by  tfie  **  methode  d'Anel,"  in  which  the  ligature  is  appJied  close  to  thai 
aneurism;   because  by  the  Hunterian  operation  the  chief  How  of  blood  through  the  nneu 
ristn  is  arrested,  the  collateml  cifeulation  maintained,  and  the  artery  more  likely  lo  bal 
healthy  when  ligatured  at  some  distance  from  the  seat  of  disease.     The  operation  is  aiUo, 
as  a  rwle,  let^s  difficult. 

A  moderately  thick  round  ligature  should  be  employed  either  of  silk,  hemp,  or  cnrbo»y 
lized  catgut.  When  a  silk  or  hempen  ligature  is  used,  it  subsequently  ulcerates  through,! 
or  a  portion  of  the  artery  sloughs  away  with  it.  The  process  tiikes  from  nine  to  Iwentjf 
days,  or  more  in  large  vessels,  and  in  Ibis  lies  the  weakness  of  the  treatment  by  lignture,! 
"When  the  carholized  catgut  ligature  is  employed,  some  ulceration  of  the  vessel  at  the  seati 
of  ligature  may  likewise  follow,  but  a  complete  division  of  the  artery  by  ulceration  nee 
not  take  place.  On  that  account  the  latter  ligature  is  jireferable.  When  the  ]ig:itur 
fail*,  and  death  ensues,  it  is  from  gangrene  of  the  parts  below  the  sexit  of  disease,  or,  from 
secondary  hemorrhage.     The  former  is  the  more  frequent  cause  of  death,  and  according 
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lo  Dr.  Norris,  out  of  fifty  fatal  cases  of  lignttire  of  the  femoral  artery,  twenty-three  died 
of  frangrene,  and  only  eight  of  hemorrlmiife.' 

When  a  ligature  is  apjjlied  to  the  main  artery  of  a  litiih,  the  circulation  is»,  for  a  lime, 
more  or  less  cut  off,  consequently  coltlties*  of  the  part  may  easue,  and  even  gangrene ; 
congeit-tion,  however,  generally  takes  place  gnid- 
nally  in  the  extremity  from  the  blood  heing  forced 
into  ilie  collateral  vessels,  and  with  this,  fsoroe  in- 
crease of  lempemture  may  be  felt,  with  liypera?s- 
t)ie8ta»a  point  already  noticed  in  embolic  arterial 
obstruction.  Hrown^Sequard  explains  the  eleva- 
tion of  temperature  tbat  is  often  observed  in  a 
part  after  the  applicitioe  of  a  ligfiture  to  its  main 
artery,  by  tbe  paralysis  of  the  vaso-motor  nerves 
chut  ramify  on  or  in  the  coats  of  the  ves.sel ;  this 
pnrnlyc;i>  producing  a  corresponding  paralysis  of 
the  ramifications  of  the  vessels,  and,  as  a  conse- 
quence, the  blood  finds  its  way  freely  tiirough  tbe 
collateral  branches  into  tlie  part  below  the  seat 
of  the  ligature ;  this  bhxxl  tstaj^is  producing  both 
tbe  congestion  of  the  part  as  well  as  the  coiico- 
mitaut  elevation  of  temperature.  ('Archives  de 
Physiologic,*  IHol.)  Tlie  surgeon  consequently 
should,  after  the  application  of  a  ligtUure,  do  wbat 
he  can  to  mnintain  the  tem|>erature  of  the  limb, 
which  is  best  etfected  by  covering  it  thickly  with 
cotton-wool,  Ht  the  same  time  keeping  the  pnrt 
raised,  to  encourage  the  venous  circulation.  Simple  nutritious  food  should  be  allowed,  but 
frlimulants  only  with  great  caution,  and  merely  enough  lo  lielp  digestion  and  maintain  the 
force  of  the  heart's  action — tlie  habits  of  the  patient  tbrniing  the  best  guide  as  lo  quantity. 
Should  pain  be  present,  opium,  morphia,  or  chloral  must  be  prescribed,  either  by  the 
mouth  or  subcutaneously. 

Wlien  the  ligature  has  separated,  the  wound  healed,  and  the  aneurism  consolidated,  no 
forcible  or  prolonged  exercise  of  the  limb  must  be  allowed  for  some  weeks,  although  gentle 
exercise  is  beneficial.  The  limb  should  also  be  kept  warm,  tor  it  has  hapjiened  that  the 
circulation  through  it  has  failed  to  become  full  or  even  sufficient,  after  the  operation,  and 
some  p<^rmiinent  weakness  and  loss  of  senwition  has  been  left.  A  |)atient  may,  however, 
live  u  long  life  even  after  a  double  operation.  In  1804  I  saw  a  man,  aet.  al,  U[>on  whom 
Mr.  B.  Cooper  had  operated  twenty-three  years  before  (1841)  for  iiopliteal  uneMrisni  of 
the  left  leg,  and  of  the  right  in  1843.  He  had  been  an  oamge  porter,  and  subsecpicntly 
followed  his  work.  When  gjuigrene  taki?s  place,  it  is  generally  as  a  direct  result  of  the 
cutting  off  of  arterial  su[>[)ly  from  a  limb,  and  of  the  ensuing  blood  stasis.  As  a  conse- 
quence it  occur?  within  a  few  days  of  the  operation.  It  may,  however,  be  produced  by 
the  pr*-sence  of  an  inflamed  or  rajiidly  increasing  anetirism.  and  has  then  little  or  nf>tliing 
to  do  with  the  o|>eration.  It  should  be  dealt  with  energelieaUy.  If  it  spread  rajtidly,  and 
threaten  life,  amputation  of  the  limb  about  the  line  of  ligature  should  be  performed  with- 
out dehiy.  Should,  however,  it  be  limited  in  its  nature,  and  sloivly  progressive,  the  ex- 
pectant treatment  must  be  employed.  The  warmth  of  the  limb  at  the  same  time  should 
be  aircfully  looked  to,  the  sloughing  or  dying  parts  covered  with  well-oiled  lint,  the 
venous  circulation  assisted  by  the  elevated  position  aiul  by  gentle  frlctioiK  and  the  powers 
of  the  patient  stimulated  by  food  and  wine  ;  opiates  beuig  administered  for  the  alle\  iaiioii 
of  pain. 

When  the  sac  of  the  aneurism  inflames  and  suppurates  after  the  application  of  a  liga- 
ture, tbe  ca**e  njay  l>e  regarded  as  one  of  local  gangrene  llie  result  of  the  openilion  ;  it  is  a 
daAgerouA  complication,  and  no  definite  rules  can  he  laid  down  for  its  treatment.  Ilemor- 
riui^  18  occasionally  a  result  of  this  action,  the  blood  coming  from  the  lower  end  of  the 
teseel ;  pyaemia  or  blood-poisoning  is  another.  In  general,  when  an  aneurismnl  sac  sup- 
purmtes.  amputation  is  the  best  practice  when  it  can  bo  performed.  In  August,  lb71,  I 
applied  a  ligature  to  the  left  carotid  artery  of  a  man  a't«  29,  for  a  large  aneurism,  and 
death  ensued  on  the  thirty-fourth  day  from  suppuration  of  the  sac  and  sloughing  of  nearly 

P  A  t»»iml»er  of  intert'sting  cases  are  reported  by  Dr.  T.  G.  Morton,  in  'Surgery  ia  tho  Peunsyl- 
Vaaia  lioepital,'  PhiU.  1880,  p.  44.] 
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the  wljoln  aneuri.sm.     Tlu;:  process  \un\  becu  prt'c*3dud  by  som<f  hemorrhage  on  the  ihir- 
teenth  ihiy  after  the  operation.     The  same  result  may  take  phice  after  the  cure  by  eom-" 
pressioij,  nipid  or  alow.     It  is  an  open  question,  however,  wiiether  aucurismal  sacs  that 
have  been  suddenly  filled  with  coMgula  are  not  more  liable  to  l>reak  up  and  suppurate  than 
others  in  whie.h  the  proeess  has  been  more  gradual. 

Ill  rare  iiintiuicea  after  the  Hunteriun  operation  the  piilstition  of  an  aneurism  reapf»eaP9 ; , 
and  a  passing,  feeble  pul^aiion  in  the  sac  a  day  or  two  after  the  upplicHtion  of  the  ligature 
is  by  no  means  a  mre  oerurrt-nee  ;  nn>r  need  it  excite  any  alarm,  as  it  is  diiubtless  due  to 
the  pa.Sisage  of  a  feeble  current  of  blofid  tlirough  the  sac  by  means  of  a  eollatenil  limneh. 
This  is  more  likely  lo  occur  when  a  cure  by  pressure  law  been  previously  attempted  aufl 
faileil,  the  eollaleral  circulation  iiaving  been  enlarged  by  the  pressure.  Should,  however, 
the  puisad'ftn  continue  persi'stentf  even  after  thi*  ap|>lieation  of  a  ligature  to  the  main 
trunk,  it  will  be  fair  to  infer,  that  a  '  vas  aberran.s'  exists,  by  which  the  blood  is  brought 
direct  to  the  aneurism,  and  which  must  be  ligatured  before  a  cure  can  be  expected.  At 
limes,  the  existence  of  this  ^va.-^  aberrans'  may  be  made  out  at  the  time  of  oj>eration  when 
the  vi-s>el  must  be  looked  for  before  the  main  trunk  is  tied ;  indeeil,  it  may  be  possible 
that  no  necessity  will  be  found  to  tie  the  main  trunks  as  the  operation  for  aneurism  is  to 
tie  the  vessel  that  supplies  the'  sae,  and  this  may  lie  connectet!  only  with  tlie  *vas  nber- 
rans.*  Should  it  not  be  [lossible  to  apply  a  ligatiu'e  to  the  supplying  vessel,  otl>er  means 
may  be  employed,  such  as  coinpression  or  fiexion,  but,  in  all  probability,  fbece  had  been 
jireviously  triecJ  antl  failed,  and,  under  such  circumstances,  a  second  ligature  may  have  to 
be  put  on  near  the  sac;  or  the  original  o|Hiration  for  aneurism — that  of  Anlyllus,  |>raciise4i 
more  recently  by  Syme — may  be  required,  which  is,  the  hiying  open  of  the  sac  of  the 
aneurism  and  the  ap|dicatiori  of  a  ligature  above  and  below  its  connection  with  the  artery. 
To  do  this,  however*  mucfi  Ijoldness  and  operative  skill  are  necessary  to  prevent  a  fatJil 
hemorrhage.  With  this  objeet,  in  a  case  of  axillary  aneurism^  Mr.  Syme  made  an  ineision 
above  the  clavicle  along  the  border  of  the  sterno-mastotd  muscle  to  enable  an  assislunt  to 
compress  the  subehiviaa  artery  against  the  first  rib;  acting  u|ion  the  same  principle  us  he 
adopted  thirty  years  before  when  he  made  an  incision  behind  the  angle  of  the  jaw  to 
enable  an  assistant  to  compress  the  internal  maxillary  artery  before  the  removal  of  tli« 
upper  jaw.  In  IS^K  he  laid  open  a  gluteal  aneurism,  Imving  previously  thrust  a  bistoury 
into  the  tumor  over  the  .situation  of  the  gloteal  artery  and  introduced  a  finger  so  as  to  pro- 
vent  the  b!(X)d  from  flowing  »3xcept  by  occasional  gushes.  He  eventually  thrust  his  Land 
into  the  sac,  rapidly  turned  out  the  clot,  and  had  tlie  bleeding  oriJict^  at  once  under  sub- 
jection by  the  pressure  of  the  hand.  Both  cases  did  well.  Still  this  practiee  is  <mly 
applicable  to  desperate  cases  where  all  oi;ber  modes  of  treatment  have  failed,  or  ai*e  out  of 
the  question.  In  aneurisms  of  small  arteries,  however,  it  is  very  applicable.  I  siiccess- 
fully  employeii  it,  some  years  ago,  in  a  case  of  aneurism  of  the  radial  arlery ;  and  again 
in  October,  1871,  in  a  case  of  tnuimatie  aneurism  of  the  radial,  where  the  vessel  wsti 
[aincture«l.  about  the  midfjle  of  the  arm.  In  the  latter,  I  divided  the  vessel  completely, 
and  twisted  both  ends,  a  ra|nd  recovery  following. 

When  a  ligature  cannot  be  applied  to  the  e^xrdiac  side  of  an  aneurism,  and  the  treat- 
ment by  compression  has  failed  or  is  inapplicable,  Bnisdor's.  or  the  distal  operation  may 
be  enffrtained.  This  consists  in  the  application  of  a  ligature  lo  the  vessel  as  it  leaves  the 
aneurism  {Fig.  151).  It  is  not,  however,  an  operation  that  can  be  recommended  with 
any  conti<lence,  except  for  carotid  aneurism.  Wardrop  perlbmied  it  in  several  cases  with 
success. 

The  distal  operation  of  the  left  carotid  artery  for  the  cure  of  aortic  aneurism,  is,  how- 
ever, wt-11  worthy  of  attention  as  is  proved  by  tlie  cases  of  C.  Heath,  Annandal*',  Holmes, 
and  liarwell.  The  credit  of  the  suggestion,  however,  must  be  given  to  Dr.  Cockle,  who 
wrote  on  the  subject  (*  Lancet,*  18ti9),  although  three  or  tour  cases  had  previously  l>et'n 
recorded  in  which  the  operation  had  been  peribrmed  for  supposed  carotid  aneurism  with 
success.  In  aneurism  of  the  innominate  artery,  it  is  also  open  lo  the  surgeon  to  ligature 
the  carotid  and  subclavian  arteries  consecutively  or  simiiltiineously,  Mn  Fearn's  case  and 
others  having  made  the  repetition  of  the  ojienition  justifiable.  In  August,  1871,  1  per- 
formed Wardrop's  operation  on  a  man,  a^t.  3^1,  for  innominate  aneurism.  The  subclavian 
was  ligatured  with  a  carboliz^d  catgut  ligature,  the  wound  ch)Sfd  and  scaled  with  lint 
Siituraled  with  the  com|»ound  tincture  of  benzoin.  A  good  recovery  ensued,  and  consid- 
erable consolidation  of  the  aneurism.  The  man  left  Ihe  hospital  tldrty-six  days  after  the 
operation  so  well  satisfied  with  the  success  of  the  treatment  that  he  did  not  retura  to  have 
the  carotid  ligatured  ;  indeed,  he  went  on  so  well  up  to  about  six  weeks  before  bis  death 
that  he  tiiought  nothing  of  hvs  trouble.     He  died  from  dyspnecu  the  result  of  pressure,  iu 
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Augu>l.  1H74,  thrive  yenrs  aOer  the  o[kenition.  After  death  the  jineuriiJm  wjis  tbinid  to  be 
fuU  of  solid  elot,  and  then;  was  a.  pa^siijre  through  it  to  the  carotid,  with  n  sm«Mith  lining. 
Unforttimitely,  the  gentleman  who  took  out  tfie  [>re|«»rntio>i  threw  awfiy  the  hulk  of  the 
elot  ihnt  lilh'd  the  «k',  which  was  as  hig  as  a  tist.  The  success  of  the  operation,  however, 
was  most  encouraging. 

The  Trkatment  by  Manipulation. 

This  method  also  require.^  notice^  since  it  lias  been  introdiJced  by  no  less  a  man  than 
Sir  \\\  Ferjj;u<sson,  and  is  bjused  on  natnral  nhlmugh  exceptional  processes,  viz.,  the  etn- 
Iwlic  ocrUi!!.ion  of  the  distal  end  of  an  artery  by  n  tlislodjied  clot.  Manipuialion  niiiy  also 
bc'  employed  '*  to  alter  the  relations  of  the  laminated  lihrine  in  the  cavity  of  the  aneurism, 
so  ns  to  bring  about  a  furiher  deposition  of  fihrine  on  the  projecting  surfaces  of  the  dte« 
placed  lamina?"  (Oliver  Feml>ert(>n*s  'Address  on  Surgery,'  IJrit.  Med.  Assoc.).  In  two 
cases  Sir  W.  Fergvisson  endeavored  by  nuuiipulutiag  the  sac  to  dislodge  the  clot,  and 
thus  give  it  a  chance  of  being  carried  by  the  circulation  into  the  etferent  vesiiseh  In  both 
the  SMCcass  was  sufficient  to  sanction  the  repetition  of  the  mt-ans  in  appropriate  CAses  when 
all  other  treatment  is  out  of  the  question.  In  1H72,  Mr.  Herbert  Page,  of  Carlisle,  also 
euccesffnlly  treated  a  case  of  popliteal  aneurism  by  these  means.  In  the  cervical  aneurigmj 
the  dangers  of  emljolism  of  the  cerebnil  arteries  must  be  borne  in  mind  ;  yet  at  the  same 
time  it  should  be  remembered  that  tht?  Hunttrian  operation  for  subclavian  aneurism  has 
never  been  successlul,  and  all  other  means  are  nearly  out  of  court.  Amputation  has,  liovv- 
erer,  been  |K'rformed  under  these  circumstances  with  success. 


Galvano-puncture,  or  Electrolysis, 

To  induce  or  assist  coagulation  of  tlie  blood  in  the  sac,  other  means  have  been  sug- 
gc»trd.  and  of  ihesie  tfte  treatment  by  (/afvano-puHcture  as  advocated  by  Abc'ille  in  IMIO 
(•Arch.  Gen.  de  Medecine')»  and  by  Ciniselli  in  IWafi,  is  one  of  the  most  promising  in 
ihi'ory,  though  the  practical  results  have  not  been  etpially  satisfactory.  It  consists  in  the 
in  Induction  of  the  two  needles  of  a  constant  current  battery  into  the  sac,  with  the  view 
of  ooikgulating  tlie  blo<Mi  into  a  firm  clot.  The  practice  is  one  that  can  oidy  be  entertained 
in  exceptional  cases,  t,  «r.,  in  those  wliich  cannot  from  their  position  be  submitted  to  other 
fortus  of  operHtion,  It  is,  however,  well  adapted  for  the  treatment  of  aneurism.**  at  tlie 
root  of  the  neck  and  the  thoracic  aorta,  and  possibly  for  some  forms  of  abdomiiud 
uneurisms. 

The  constant  current  battery  should  be  used,  and  a  moderate  current,  say  of  five  ct^lls, 
l»e  fir^t  employed,  its  strength  being  iiicreased  gniilaully,  but  never  to  cause  pain.  The 
battery  may  be  used  for  half  an  hour  at  a  time,  abuut  twice  a  week,  yet  this  will  depend 
uprin  its  ertects.  The  nei-dlea  should  be  of  steel  gilt,  sharp,  very  tine,  and  about  three 
inches  long,  and  should  be  insulated  to  within  half  an  inch  of  the  point.  They  are  to  be 
introduceil  ,ind  removed  with  a  rotatory  motion,  and  may  be  attached  to  either  j>ole  of 
the  buttery.  The  dangers  of  the  operation  are,  ns  stated  by  Holmes,  principally  from 
two  cauf^es,  **  the  inflammatory  action  produced  in  the  sac  and  the  cellular  tissue  which 
surrounds  it,  and  the  gangrene  or  ulceration  of  the  skin  at  the  points  of  entrance  of  the 

Other  Methods. 

TiiK  treatment  by  rNJBCTiON  is  another  mode  that  demands  notice,  although  hitherto 
it  has  not  l>een  satisfactory.  Alcohol,  tannin,  acetic  acid  and  the  pcrchluride  of  iron  have 
all  b«-«*n  used  a*  coagnlnting  agents,  but  the  last  is  the  drug  for  which  the  most  can  lie 
said.  That  it  ha*<  a  powerful  influence  in  causing  the  cougidatioti  of  the  blood  is  well 
kaown  ;  bin  lo  produce  this  in  the  sac  of  an  aneurism  is  a  dangerous  proceeding.  I'he 
fllOftl  dAllg^rous  result  is  embolism,  and  the  next,  infliiminrition  and  sup[iyralion  of  the 
MbC.  A  solution  of  the  perchloride.  diluted  to  one-twentieth  the  strength  of  the  Hritish 
Flianuacopoeia  solution,  is  strong  enough,  and  not  more  than  al)out  twenty  drops  of  the 
ikolution  ought  lo  be  thrown  into  a  large  sac.  The  graduated  glass  syringe  with  screw 
piston  ihould  be  employed,  such  as  is  generally  used  for  subcutaneous  injections.  Care 
should  Ik?  t4iken  that  the  perfon»ted  trocar  be  well  introduced  into  the  cavity  of  the  tumor, 
and  that  the  afferent  as  well  tis  efterent  artery  be  well  compressed.  The  escape  of  arterial 
bloo<I  is  the  only  te«t  of  the  trocar  having  entered  the  sac.  The  Huid  should  then  be 
injected,  and,  by  manipulation,  mixed  with  the  blood.     When  the  sac  seems  solid,  the 
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cannlu  sliould  lie  vvJilKlrawn,  hut  the  jiroiisiire  upon  tiie  eurdiac  side  of  the  sac  eljould  I 
Diaintuined  subsequently  tor  n  full  hour^  to  pry  vent  tUe  consolitljiting  raixturt!  of  bloi 
and  iron  being  sent  tjuvvards  into  the  circulation.  [Dobell  hixs  proposed  the  injeouoin 
melted  spennaeeti.  In  nil  cases  of  iujecling,  the  Esraarch  blindage  is  a  valuable  odjui 
to  cut  otf  the  flow*  of  blood  and  to  prevent  embolism.] 

With  objects  similar  to  the  above,  tlui  late  Mr.  lUIoore  inserted  twenty-six  yards  ofirt 
wire  into  an  aortic  aneurism  through  a  cnnula,  hh  object  being  merely  to  detain  tijetihrini 
of  the  fluid  blood  ;  byt  the  residt  wjis  discouraging  in  the  extreme.     (*  Med.-Chir.  Tnwijl 
vol.  xlvii.)     Dr.  K.  J.  Levits,  of  l*!iilndelphia,  in  October,  1873,  inserted  twenty-four frt 
of  horsehair  into  a  thoracic  aneurism  in  a  man  aged   41,  with   some  advantafje.  and  > 
November  'i.'Jth,  1873,  I  adopted  a  like,  practice,  introducing  into  tlie  sac  of  a  rnpid! 
increasing  popliteal  aneurism  due  to  embolism,  twenty  feet  of  liorsebair  throuj;h  u  fti 
carmla,   with  the  etlect  of   causing    almost    complete  consolidation  of    the  lumorr 
patient  wsvs  a  man,  itt,  33,  admitted  with  ulcerative  eudocardiiis,  who  survived  the  ofic 
tion  tivo  days.     Tho  results  thus  obtained  are  quite  sutiicient,  therefore,  to  justify  a  i 
titiou  of  the  opemtion,  under  circumstances  in  which  ali   other  [dans  of  ireairacnt  i 
unjusli liable  or  have  failed. 

In  recent  times  Laugenbeck,  with  the  view  of  causing  contraction  of  the  wall? oft 
anewrism,  has  been  led  to  inject  the  parts  surrounding  the  sac  with  a  solution  of  ergn; 
Dr.  DutoU,  of  Berne,  relates  in  *  Jjangeabeck's  Arcbiv'  (Band  xii,  No.  3)  a  ca^e  in  «\M 
he  successfully  adopted  the  pmctice  ;  l!ie  man  was  forty  yeans  old,  and  the  aneurwm  ' 
supposed  to  be  svibclavian.  Fifteen  injections  were  nuule  at  intervals  of  two  or  th 
days  oi'cr  the  tumor,  which  gnidunlly  dimiaished.  To  reader  the  cure  cerliiin,  howem 
digital  compression  was  subsequently  employed. 


Traumatic  Aneurism. 

An  artery  receives  a  punctured  or  jin  incised  wound;  bleeding  takes  place :  pre^Mwl 
applied  in  order  to  control  it,  {ind  the  wound  heals.  In  eoui'se  of  time  a  pulsating svvel]ii| 
iij  disenvered,  and  a  traumatic  aneurism  is  said  to  exist. 

A  man  in  wTestling,  or  after  making  somesuddeu  un[>repared-lbr  muscular  exertion,  fiit 
something  give  way  in  liis  leg,  or  fancies  he  has  spniined  his  knee.  In  a  siiort^r  or  longer 
period  swelling  appears,  which  steadily  increases  and  is  pvdsatile,  he  is  the  subject  ol  ) 
aneurism.  In  t\w  Jornier  ciiise,  doubtless  the  injury  was  the  direct  cause  of  the  jin«'urii 
In  the  latter  it  produced  it  indirectly  by  acting  u|>on  a  diseased  vessel.  And  vef,  if  li 
former  aneurism  is  sacculated  either  by  the  expansion  of  the  reparative  material  i 
which  the  wound  of  the  artery  had  been  closed,  or  by  the  liernial  protrusion  of  ow.i 
more  of  the  coals  of  the  ariery  through  a  riqtture  or  wound  of  another,  or  by  the  coiula 
stttion  of  (he  cellul.ar  tissue  into  which  the  blood  has  escaped,  it  diflers  in  no  »ingl«?  pruolk 
jioint  from  the  laller  or  from  any  oilier  aneurism  that  has  been  already  con*fdere«l; 
what  is  more,  it  must  be  treated  on  the  same  principles,  although  as  the  artery  oi'  ii  •" 
matic  is  healthier  than  that  of  a  sjKjntaneously  formed  aneurism,  the  former  may  bf 
readily  cured. 

When,  however,  an  nneurism  caused  by  miy  injury  is  not  encysted  ;  when  either! 
the  Jirst  it  is  diffused  or  becomes  so  from  the  rupture  of  the  sac,  or,  when  any  onUn 
aneurism  ruptures,  a  different  condition  presents  itself  to  the  surgeon,  and  the  eaj4ca|i|»< 
more  like  that  of  a  ruptured  artery;  indeed,  when  such  a  condition  complicate*  a  5j»' 
fracture,  or  dislocation,  it  must  be  regarded  as  such,  and  treated  accordingly.     The  vt 
however,  is  not  to  !«?  cut  down  upon  ancl  tied  at  once  as  a  matter  of  course,  becauw  <. 
a  practice  would  be  wrong  and  rash  in  the  extreme — a  large  proportion  of  such  cu'vii 
these  recovering  without  any  such   procedure.     In  one  where  the  extravasation  i<  i^*' 
and  no  pulsintion  exists,  it  is  impossible  to  make  out  with  any  clearness  the  true  conditi 
of  aflairs.     A  limb  either  with  or  without  a  fracture  may  be  greatly  distended,  and 
from  effused  blood  ;  but  whether  the  blood  has  been  poured  out  from  the  rupture  of  a  f 
artery  or  vein,  or  some  smaller  vessel,  there  can  l)e  no  means  of  knowing,  since  eveiil 
pulsation  of  the  vessels  l^elow  may  be  indistinguishable  on  account  of  the  elfusion.    In 
these  circumstances  no  active  proceeding  can  be  carried  out.     The  limb  should 
vated,  cold  ajiplied,  the  case  left  to  nature,  and»  in  a  large  number  of  instances,  a  1 
result  will  ensue^     I  can  recall  several  such  cases  where  I  autici^^ted  bad 
witnessed  good.     If  the  effusion  is  so  severe  as  to  be  followed  by  evidence  of  ar 
circulation  in  the  limb,  the  surgeon  will  be  justified  in  cutting  down  uyton  the  vc 
the  point  where  the  history  of  the  case  indicates  that  it  is  wounded,  and  in  lyiiii 
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ends  after  having  turneil  out  all  clot,  &c.  In  other  cases,  the  main  nrteiy  may  be  tietl, 
but  too  often  there  will  he  nothing  lo  be  flone  but  amputation,  as  gangrene  may  set  in. 
This  operation,  however,  mu«>t  be  postponed  till  the  line  of  deraartyition  is  fairly  indicated. 
No  genenil  rule  can  be  laid  down  for  the  treatment  of  all  these  cases  aa  each  one  must  be 
treated  on  its  own  merits. 

But  the  student  should  remember — (I)  That  every  aneurism,  however  caused,  Jf 
encysted,  is  to  be  treated  uptyn  the  same  general  principles,  and  that  ruptured  traumatic 
ttneuri*ims  are  to  be  regarded  iis  ruptured  arteries. 

(li)  That  the  rupture  of  an  artery  when  bound  down  by  a  dense  fasina,  sucli  as  the 
fiopliteal,  is  generally  followed  by  complete  arrest  of  all  cireulation  in  tlie  limb  both 
arterial  and  venous,  and,  as  a  rule,  requires  to  be  treated  by  amput^ition,  gangrene  lieing 
otherwise  the  result. 

(3)  Thai  in  cases  of  partial  rupture  there  may  be  ies^  extravasation,  and  consequently 
less  severe  measures  may  suHice  ;  such  as  pressure  u[)on  the  main  trunk  above,  or,  if  this 
fail,  the  application  of  a  ligature  to  the  wounded  vei^sel. 

(4)  That  a  ruptured  artery  in  parts  less  fascia-bound  than  the  leg  (as,  for  instance,  the 
arm)  may  be  treated  more  as  in  the  case  of  injuries  to  arteries  by  the  application  of  a 
ligature  to  the  wounded  vessel. 

When  an  artery  is  obstructed,  the  circulation  is  carried  on  by  what  is  called  the  collat- 
eral circ\dation,  the  vessels  coming  off'aWve  the  obstructed  [lart  comniunioating  with  those 
wbieb  arise  below  it.  At  tirst  the  vessels  are  very  numerous,  but  jus  time  goes  on  their 
number  diminishes,  only  those  most  conveniently  situated  for  carrying  on  the  circulation 
l»econrmg  rapidly  or  gnidually  permanently  enlarged. 

To  illustmte  this  beautiful  compensatory  natuml  act  I  submit  two  drawings  (Figs.  1.55, 
lor.),  taken  from  a  preparation  in  Guy's  Museum,  No.  L^H*'%  made  by  Mr.  Cock  in  the 
year  lf<26.  from  a  patient  a*t.  .'jH,  in  wbieb  case  Sir  A.  Cooper  had  applied  a  ligature  to 
ibr-  pvf.rnfd  iliac  artery,  eighteen  years  atid  a  half  previously,  for  femoral  aneurism. 
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AalMTlor  v1i*tr  — <i,  Common  UUc  urtery.  b.  Ext«<rniil 
Ut*c.  V.  IxUvmal  Uliie.  rl.  Femoral,  t.  Prufuudu.  /. 
Kxtrruk)  i>U<uat(l«x.  (f,  ttit«rual  clrcautdcx.  A.  IDac 
•rtmrj,  »l»lrU  li«J  l.eru  lied  aud  hart  Bbrivclled  Into  m 
«vr4.  I.  Kvcnalaa  of  »n«>nrlNiniil  skc.  k,  Aaiutomoiitii)<[ 
br»»<**«  of  lh«  drrmollox*  llll.  1.  AnMtumoiilu^ 
bfaaalkM  Of  111*  eir«aicflex«  rstcrna.  m.  Obtar»tot  ar- 
bUKf,  —Mill  Ml  inlay  wltli  n,  eir<>uBiil«x»  ia(em«. 


Ponterlor  vUiw.— <*.  GIiUcaI  ntlt^rj.  b.  lachUUe  »r- 
ttty.  <*.  AiinatomoAluif  tmnclifl*  of  ((Juival  wltli  tb* 
clreumAt'X.  </.  AnimUiijiuiliijf  bruarltce  of  l«ohlRUc  wltli 
tko  (>«rforttttng  bmaoLea  «(  tUo  prufiuidft. 


A  full  description  and  preparation  of  the  case  is  to  be  found  in  llie  ftrst  volume  (first 
•eries)  of  ibe  *Guy*5  Reports/  by  Mr.  Cock.     The  drawings  need  no  lengthy  descrip- 
tion, MA  they  expbitn  themselves. 
23 
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Artkrio-venoi  s  Aneurisms. 

"Wtum  an  artery  and  a  vein  eommunicnte  with  eacli  otlier,  the  tirterial  blocnl 
directly  into  the  vuin  witlioiil  the  intervention  of  a  sac,  an  uueurismal  varijc  m  aid  | 
exist  (a,  Fig.  !57)  ;  nuJ  wJii.-n  a  sac  exists  into  which  the  arterial  blooj  Hows  in  il*|iai 
sage  lo  the  vein,  this  condiliou  is  called  u  varicose  aneurUm  (u,  c,  and  n,  Fig.  IjJJ 
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IllnatraUa?  the  dlffer*nt  form*  of  ikrt6rl«.T«nou  linoartMin.    A.  Tte  lirterjr  sad  rein  dirwcUy  coii>maiit«tt»« 
B  liad  C.  Thti  dili.tion  1»elng  more  In  the  vein.    D.  Varicose  KBourUtn  t»U  op«a. 

Both  these  varieties  of  arterio-venoup  aneurisms  are  now  rare;  bnt  when  venesection  1 
a  common  operation  they  were  far  more  frequent  ;  us  lliey  are  usually  prwJuced  byi 
[terforation  or  division  of  an  arlery  thronj^h   a  vein,  the  opening  between  the  vc 
remaining  permanent.     Gonpil  (Pari^,  lH,Ja)   recorded  the  fact,  tliat  out  of  fiftv-f-" 
eases  of   thi*  affection,   thirty-one   were  the  result  of  bleeding.     Yet    l>oth  fortno 
originate  sjHjntaneousiy  from  disease*.     Oases  are  also  on   record  where  the  norfa  wi 
superior  or  inferior  vena  cava  eommnnicnted.     Wade  {*  Dublin  Meth  Press.' 1HG1)| 
also  recorded  a  case   in   which    an   openinji;  existed  between  the  aorta  and  pulnKiffl 
artery;   and  my  friend  Mr.  Morris   inforais  me,  I  hat  lie  iuis  seen  a  case  in  tlie  IVn 
region*  the  result  of  a  piatol  .^hol  received  by  a  sportsman  in   America.     Indeed,  nil  I 
large  arteries  and  veim*  may  be  similarly  affected. 

In  an  aneurismal  varix  the  vein  assumes  in  some  deji^ree  the  properties  of  an  i 
and  becomes  enlarged  from  the  arterial  impulse.     Besides  being  irrcwulnrly  dilaietl  ( 
tortuous,,  the  dilatjidon  assumes  a  fusiform  or  sacculated  appearance,  wbile  il  alaobeo 
thickened  and  pulsates. 

In  the  varicoEe  aueurism  the  sac  may  or  may  not  freely  communicate  with  the 
or  vein.     In  some  cases  it  will  involve  the  wliole  calibre  of  both  vessels;  or  the  vein  I 
be  hypertrophied  and  enlarged,  as  in  the  aneurismal  varix.     In  a  unique  case  (Fig. 
recorded  by  Mr.  C(»ck  ('Med.  Chir.  Trans,'  !}Hr>l),  of  a  tnuimatie  varicose  nneurifil 
Ike  popliteal  artery,  the  sac  was  small   but  involved  the  whole  calibre  of  the  nriery^ 
vein,  and  the  whole  of  the  arterial  Ijlood  passed  through  it.     The  secondnrv'  etfeet?  i  " 
disease  were  also  shown  with  singtilur  cleiirness.     It  o-ccwrred  in  a  man  O't.  "i^^^  who  eh 
years  previously  had  received  a  punctured  wound  in  the  popliteal  artery  for  which  I 
weeks  subsequently,  on  account  of  secondai7  hemorrluige,  the  femoral  was  lii;atuit«d,  ' 
convah.-ticed  and  returned  to  bts  work,^  hut  two  years  afterwards  liecame  the  9ubj« 
"varicose  veins."     lie  remained  well  until  three  or  four  months  before  his  admianottl 
Guy's,  when  he  had  fever,  and,  on   convalescing  and  trying  to  walk,  discovered  hii 
was  stiff",  painful,  and  swollen.     He  was  admitted  with  what  was  supposed  lobeftf 
collection  of  [»us  beneath  the  8U[)erHeial  muscles  of  the  calf.     The  femoral  artery  f 
Poui)art*s  ligament  and  the  anterior  and  posterior  tibial  arteries  were  puWting  frt 
The  ciivity  was  opened,   same  ounces  of  dark   grnmous,   pitchy,  non-couguUiblc 
escaped.     The  next  day  a  quantity  of  ofleujiive  pus  ffowed  awjiy  mixed   with 
For  a  fortniglit  everything  went  well,  when  arterial   hemorrhage   took  place,  and  h«J 
nearly  three  pints  of  blood.     After  due  consultation,  am[)Utation  was  performe<l. 
which  an  excellent  recovery  ensued. 

On  dissecting   the  limb,  Mr,   Poland  found  connected  with   the   popliteal  art^r 
aneurismal  sac  (Fig.  Iii8,  S)  the  size  of  a  pigeon's  egg;  which  was  of  c»rtilaginoai  I 
ness,  and  lined  with  Ubriue.     The  artery  (A)  freely  entered  the  sac  from  above 
vein  (  F)  was  obstructed  above  with  ctjugulated  blood,  and  below  waa  lost  in  lh«  ^ 
the  sac  as  a  fibrous  cord.     From  the  tower  part  of  the  sac  two  vesseU  isstiedf 
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one  (a)  was  tUe  eoiitinimlion  ofilie  popliteal  artery  fftyafit/  diminUhnt  in  size,  which  d'l  v  ided 
a^  UADiil  to  thu  leg.  The  largt-r  (  Vu)  was  the  popliL«?Hl  vein  jfreutly 
hy|)erlropliied,  p^juclied,  and  puckered.  It  W{i5  quite  pervious,  and 
pai*.sed  down  for  about  two  incliei*,  when  it  divided  into  two  trunks; 
one,  which  accomfMinied  the  anterior  tibial  artery,  was  quite  oblUfr- 
atetl^  lli«  other  led  directly  into  a  seennd  atieurUtnal  mc  {S*)  the 
size  of  a  duok'^  e>f;i,  wirb  the  wiills  of  whicli  its  coats  became  identi- 
fied. It  was  lliin  that  Iind  been  opened.  From  the  lower  part  of 
this  venous  tac  emerged  three  or  four  larji^e  impervious  bniiielies 
that  were  clearly  veins  aecom|>iinyin|;  the  j^HJsleriur  libi.il  and  jtero- 
ncjU  arteries.  The  contents  of  these  veins  could  be  washed  out  and 
the  valves  seen. 

It  should  be  added  that  the  euttmeons  veins  above  descrbed  as 
varicose  were  greatly  hypertrophieil,  and  it  was  evident  that  the 
whole  of  tlie  blood  from  the  leg  wai*  returned  through  ibenu 

Ii  would  appear  also  that  in  this  case,  as  a  divert  result  of  an  in- 
jury, a  varicose  nucnrism  formed,  into  which  the  whole  of  the  arterial 
blood  flowifd.     Moit:over — 

That  the  arterial  blood  snbsecjuently  found  a  more  direct  course 
through  the  popliteal  vein  tlmn  ibrougb  the  artery,  and  aa  a  result 
the  vein  became  iiy[tertrophie<l  an<l  the  arhry  atrophied.     Also — 

That  llie  force  of  the  arterial  blood  current  upon  the  thin  coats  of 
tli«  rein  cau^d  the  ji^raduul  dilatation  of  the  vein  and  llie  subsequent 
formaiion  of  an  aneuris.m  in  m  course ;  and  that   by  the  giving  way  of  this  bleeding  bad 
takr-n  pbice. 

The  wa.sling  of  the  femoral  vein  ahove  the  upper  8ac,  with  the  hyjvcrtrnphy  of  the  *ame 
vein  heiofv  the  ?ac,  from  its  takinj;  on  tin*  functions  of  an  artery,  is  a  point  of  intfrest ; 
and  not  the  least  interesting  point  was  the  great  hypertrophy  of  the  cutaneous  veins 
tbnjugh  which  the  wbole  of  ibe  venous  circulation  of  the  leg  must  have  been  carried  on. 

I  have  given  this  ease  at  some  length,  because  it  iihistrales  belter  than  any  general 
description  the  whole  efl'ect.'S,  primary  as  well  i\&  secondary,  uf  a  varicose  aneurism. 

With  reference  to  diagnosis  it  nniy  be  stated,  that  at  the  point  of  junction  of  the  arterial 
and  venous  streams,  a  peculiar  purring  bruit  is  often  felt  and  heard — thia  bruit  frequently 
extending  down  the  course  of  the  dilated  veins;  and,  where  a  s<ic,  in  wliicli  the  two  blood 
current*  meet,  separates  the  artery  and  the  vein,  there  is  likewise  a  tiofi  bruit.  The  ^ac 
\9  nirely  very  large,  and  is  made  up  of  condenj^ed  cellular  tissue  and  plastic  matter. 

TuKATMENT — In  neither  of  thesio  carSes  is  surgictil  interference  generally  required. 
Should  the  disease  be  extensive,  and  either  from  pain,  meelianieal  causes,  or  chances  of 
rupture  of  the  vejisele,  require  trealmnnt,  a  cure  may  b«  attempted  by  ccmipression  of  the 
artery  above  and  the  vein  beh^w.  When  the  disease  is  in  the  bend  of  the  elbow,  by 
forcible  flexion  of  the  forearm  on  the  arm  and  supination  of  the  hand,  the  brachial  artery 
being  in  this  manner  fairly  obstructed  ;  a  pa<l  may  likewise  be  placed  upon  tJ»e  [)oint  of 
corainuuication  between  the  two  canals,  to  make  the  pn^ssure  more  perfect.  Indirect 
compression  Jn  any  other  of  its  forma  can  also  he  tried;  and,  on  these  failing,  ihe  ca^e 
must  be  treated  a**  one  of  wounded  artery^ — the  vessel  must  be  cut  down  upon,  and  a 
nature  placed  on  either  [each]  side  of  the  opening.  The  veiiij^  need  not  be  interfere*! 
with,  as  they  will  gradually  wither  as  soon  as  their  arterial  communication  has  been  cut  off. 


CiR8oii>  AxRi'RisM,  Erectile  Tumors,  and  Anetkism  by  Anastomosis. 

Tliefte  have  nothing  in  common  with  the  spontaneous  and  tniuraatic  aneurisms  that  have 
l)*»eii  already  described,  besides  being  <liHeases  of  the  arterial  system.  They  are  vascular 
ttimorij  made  up  of  arterial  tissue  and  formed  by  a  dilatation  and  elongation  of  arterie--^ ; 
ihe  tenn  cirsoid  aneurism  being  employee!  when  the  trunks  of  the  larger  vessels  are 
involved,  and  ttnui'rism  by  anastomosis  when  the  smaller  vessels  or  capillaries  are 
aflected.  In  the  cirsoid  aneurism,  one  vessel  or  many  vessels  may  be  diseased — the 
disease  showing  itself  by  the  artery  becoming  tortuous,  dilated  into  pouches,  and  con- 
irolutrd.  W^hen  one  vessel  alone  is  affected  Gosselin  called  it  arterial  varijc.  When  the 
'iliiieiu«  \n  on  the  scalp  (it.-?  most  con^mon  seat),  three  or  four  large  tortuous  .irteries  may 
be  #oen  converging  to  a  centre,  where  a  congeries  of  dilated  arteries  will  be  found,  pro- 
bably of  new  growth.  It  may,  however,  alVect  the  arteries  of  the  extremity.  I  have  seen 
it  in  lb«  foot.  Fig,  159,  and  Cruveilhier  has  reported  a  case  in  which  the  external  iliac 
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artery  was  po  aflTccted.     Cirsoid  aneurism  is  f^enenilly  founfl  in  young  p<^ople^  during  ikl 
ptriod  of  growth,  and  in  llif  mnjority  of  cases  can   \n'  traced   to  local   injury.     It  raii  I 
readily  made  out  Ky  its  jmlsatiiig  nature,  and  the  peculiar  tortuous  and  convoluted  appoir. 
anoe  of  the  diseased  vesselfl,  not  only  of  the  vessels  forming  the  tumor,  bol  of  the  wteri 
by  which  it  U  su|)[»lied» 
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TkU  d»wln(S  wa*  tak>Mi  from  ei  pationt  of  Mr.  PoiADd'*,  «  girl  Kt.  19.    Tbo  dtaoMO  fotlowAil  mn  Injtirr.  ulra 
lr«ated  by  aiiipnUition,  other  raeoiarea  having  failed  ('Ooy'a  Hoap.  R«p.,'  1S09). 

Theatmknt. — Ail  forms  of  treatment  have  been  tried  in  these  cases,  such  a?  dir»«i 
preissnre,  injeolion,  the  appliejition  of  ligntures  to  the  vesseli*  that  converge  towanld  iht 
growth,  nnd  to  the  main  artery  that  guei^  to  the  part:  the  tumitr  hn^,  moreover,  b*'»ii  1»'5 
0[^en  and  treated  by  presisure,  with  tlie  view  of  causing  its  obliteration  by  irttijimui:u<in 
exudation  ;  (iriif,  Bell,  Arnott,  and  Lawrenee  have  eaeh  recorded  successful  in«>tftn«so^ 
titis  rorm  of  practice,  but  no  good  3Ucces.s  in  the  majority  of  ca.««^a  has  b€K;n  achievcil. 

The  be.'it  liucccss  has,  however,  followed  the  removal  of  the  growth  either  by  lii 
cation  of  the  ligature  or  by  excision.     In   IHTG  J  excised  a  cirsoid  anourism,  m.  .- 
below  the  jaw  in  connection  with  the  facial  artery,  from  a  lady,  net.  25,  with  succe«t    !• 
IHrtZ  1  treated  a  boy  aged  11  for  a  large  cirsoid  aneurism  of  four  years*  growth  sit'wif^i 
on  the  right  temjile.     It  wsw  supplied  with  blood  by  tortuous  vessels  converging  fnjni  till 
quarters,  and  pulsnted  freely  5  1  applied  acupressure  pins  to  nil  these  vessels,  evenlolHnf 
divisiion,  without  aiiecesi* ;  the  growth  for  flic  time  became  tlaccid,  but  quickly  reoppwM 
and  increased.     I'nder  these  circumstances  I  excised  tlie  tumor,  making  my  inci- 
some  distance  from  its  margin,  and  ligatured  about   twenty  htrge  vesseJs  as  I  pn- 
a  rapid  recovery  followed,  and   the   btry  was  well   three  years  hiter.     In  this  cajj* 
reniiirkable  to  sec  bow  rapidly  the  tortuous  couvuluted  arteries  that  supplied  the 
witfiered  and  became  of  their  normal  size  so  soon  as  the  central  discji&e  was  reti 
This  process  illustrntes  John    Hunter's  opinion  that   "  vessels  have  a  power  of  in 
within  tliemselveSi^  both  »n  diumeter  and   in  h^ngth,  which  is  according  to  the  nee 
whether  natural  or  diseased  ;"  and  indicates  that  the  attracting  power  had  it«  ceati 
the  growth,  and  not  in  the  alTeront  arteries.     In  a  third  Cfise,  that  of  a  girl  i^U  12,  Ij 
moved  the  growth  by  a  subcutaneows  ligature  with  like  success;  and,  more  receallv,  f 
man  who  had  such  a  vascular  pulsatile  growth  in  his  left  cheek,  which  appciircd  to  I 
had  all  the  afferent  arteries  tied  without  success  before  he  came  into  ray  hands.     1  \\ 
tured  the  whole  mass  subcutaneously,  ancj  a  recovery  followed.     Four  years  later,  howff 
the  disease  retHrned,  and  in  June,  1877. 1  excised  it — the  wound  healing  rapidly.    Ind 
the  only  successful  cases  of  treatment  of  cirsoid  aneurism  that  I   have  dealt  with  or  ( 
have  been  those  in  which  the  growth  itself  was  Iresifed  by  removal. 

Cases  of  aneurism  by  anastomosis  are  very  amenable  to  treatment  by  striatic  inj< 
the  galvano-CHUtery,  or  (he  ligature. 


Telangeiecta.sis»  Erectile  Tumor,  or  Angeioma.  is  essentially  a  disease  of  the  < 
appearing  in  a  general  wiiy  to  be  made  \i\\  of  a  mass  of  vascular  tissue,  the  tnl 
intercoranmnicaling  with  each  other.     It  is  true  the  walls  of  the  vessels  are  indif^tioje 
able  in  an  advanced  cjise  of  the  disease,  the  nanus  a|ipeuring  aa  a  coUeciion  of  oclli 
spaces,  opening  widely  into  one  another,  through  which   blood  flows.     When  the  1 
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tupply  ifl  ?epy  free,  ihe  growUi  i\|>|»ears  World,  warm,  and  pukHtllo,  ami  is  then  trailed  an 
arterial  mrints  ;  when  tlic  venouis  element  predominates,  the  growth  is  less  florid,  has  a 
congested  bluisli  appearance  and  does  not  pulsate,  and  is  termed  a  venous  ntevus. 

These  growths  for  the  most  piirt  ap[Kmr  in  the  skin  or  subcutaneous  tissue,  are  frequent 
on  the  head  and  often  mulliple.  Kiuv  examples  are  on  record  wliere  they  alfected  deef*er 
part.s,  even  the  viscera  and  the  brain  {vide  Wilkisand  Moxon,  *  Patii.  Aiiat.,'  and  JIorrij«, 
•  Path.  Trans.,'  vol*  xxii).  In  a  clinical  point  of  view  they  may  be  divided  into  the  cuta- 
neous  or  pure  skin  nievus,  the  subcutaneous  or  celluhtr  tissue  navus,  and,  the  mixed  form 
where  lioth  tissues  are  involved  ;  wliich  distinction  has  an  important  practical  bearing. 
Nn."vi  are,  as  a  rule,  diHused,  that  is,  they  jjave  no  distinct  capstile,  but  in  tnaiiy  cases 
they  are  encysted,  and  may  be  treated  accordingly.  Venous  subcutaneous  naivi  appear  to 
\te.  more  frequently  encupsulcd  than  the  cutaneous  and  arterial. 

Narvi,  moreover,  are  generally  congenital,  or  make  their  ap[»earance  soon  after  hirlh. 
They  occur,  however,  at  a  later  |»eriod  of  life  and  then  seera  to  be  due  to  some  injury  or 
wound.  These. wfevi  at  times  grow  quickly,  the  cutaneous  form  rapidly  spreading ;  the 
more  Horid  and  arterial  the  growtlj  the  greater  is  its  tendency  to  spread  ;  the  venous  luiivus 
is  leM  ppogrcBsive.  They  may  grow  also  for  a  time  and  then  stop  ;  indeed,  they  all  have 
a  tendency  to  become  statiomiry  after  a  period,  and  even  to  degenerate.  It  is  not  unconi- 
uu>n  lo  meet  with  na^vi  thut  have  begun  to  undergo  this  process  beforo  the  birtli  of  tlie 
child  ;  and  I  could  adduce  many  cases  iii  which  the  nivvus 
wui5  ulceralt'd  or  even  sloughing  at  birth.  In  feeble  or  ca- 
chectic children  it  is  not  uncommon  for  these  *'  marks"  lo 
ulcerate  or  slough,  and,  after  measles,  fever,  wr  other  depress- 
ing illness,  the  destruction  of  the  growth  is  womelinies  very 
rapid.  These  facts  show  that  na.'vi,  although  blood  tmnors, 
arc  not  long-lived  growths  and  have  a  tendency  towards 
early  death.  When  they  do  not  ulcerate  or  slough,  they 
undergo  degenemtive  changes,  and  the  most  characteristic 
U  the  cystic  form  (Fig,  lf><i),  Wiicn  the  skin  undergoes 
ibis  change,  the  surface  becomes  warty  and  vesicular,  the 
vesicles  containing  mon?  or  less  blood-stained  serum.  When 
the  cellular  tissue  is  the  part  involved,  cysts  will  still  a|>pL'ar 
of  a  like  nature,  but  occasionally  the  whole  growth  passes 
into  a  mass  of  cysts  o\'  dirterenl  sizes  bound  tog«'lher  by 
fibrous  tissue.  This  degenerative  ch.'inge  is  very  typical.  To  account  for  the  formation 
of  ihrsc  cysts  is  no  easy  matter,  no  satisfactory  explanation  indeed  of  their  production  has 
yet  been  given. 

Some  n.-cvi  are  pigmentary  and  are  then  termed  moles.  They  are  far  less  vascular  than 
the  forms  already  allud<fd  to  and  have  no  tendency  to  spread.  They  grow,  it  is  true,  with 
the  growth  of  the  subject,  but  jis  a  rule  in  no  greater  proportion;  in  exceptional  instances 
their  increase  is  nipid.  They  do  not  appear  to  have  a  tendency  to  idcerate,  slough,  or 
undergo  the  cystic  degeneration  like  the  vn-scular  nrevi,  but  have  a  spt'cial  tendency  to 
become  the  seat  of  cancerous  tlisej\se,  and  particularly  of  the  melanotic  form  of  cancer. 
That  is,  subjects,  who  become  the  victims  of  cancer  and  have  moles,  are  often  attacked 
primarily  in  such  structures,  and,  as  the  cancer  originates  in  a  pigmentary  growth,  it  takes 
on  its  character  ami  b«'conu'S  mehuiotic,  I  Ijave  seen  many  such  cases,  and  so  many  others 
have  been  now  rec«>rded  as  to  place  the  ipieslion  beyond  doubt, 

THKArMKN'T — Uuless  a  mevus  is  so  situated  as  to  be  an  eye-sore  or  an  inconvenience, 
<»r  un!ea>»  it  show  a  decided  tendency  to  rapid  increase,  there  is  no  necessity  tor  operative 
interi'erence.  For  a  certainty,  after  a  time,  it  will  cease  to  grow,  and  also  as  certainly 
degenerate  or  waiste,  so  that  nntler  such  circumstances  it  is  not  necessary  to  interfere. 
Should,  however,  the  nievus  be  so  situated  as  to  be  an  inconvenience  or  a  deformity  ;  or 
should  it  grow  so  rapiilly  as  to  threaten  to  become  cither,  something  must  be  attenqited, 
and  this  8<.mielhing  is  lo  be  determined  by  tlie  nature  of  the  na-vus  and  of  the  tissue  in 
which  it  ia  placrtL  W  purely  rntancous  and  not  involving  dee|jer  tissues,  it  may  be  dc- 
atroyed  by  *«»m«t  extern.^l  a|iplicntion,  such  as  caustics,  nitric  aci<l,  or  potsissa  fus^t,  chloride 
of  £inc,  or  lartarized  antimony,  the  two  former  being  applied  dire:etiy  to  the  part,  the  two 
latter  in  ifje  form  of  Vienna  paste,  or  otherwise.  The  hot  iron  and  t!»e  gas  or  galvanic 
ttiulcry  are  also  very  valuable  destructive  agents;  one  touch  of  either  of  these  latter, 
iU*adily  applied,  destroying  the  growth,  and  with  but  little  pain. 

In  Ihe  purrly  iufnutanetna  ncprus  the  treatment  by  caustics  or  cautery  applied  as  a 
cauAlic  is  clearly  inapplicable.     Wheu  encysted,  as  very  often  it  is,  excision  is  the  best 
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remedy*  hut   care  sIiohM  be  taken  to  save  t!ie  skin.     Wlicri  such  treatment  cannot  l>e 
adopted  the  ncevus  may  be  slnin^li^d  by  v,  Hnjalnn.'  a|i]»li»Ml  sulH-iilnneously,  as  illiislnitfid  in 

the  (huwiiig  Fij?.  1*11,  or  it  nvay  be  iiijortod  with  the  perchlo- 
ride  of  iron  oC  the  ])hiirniJu'0|Ki'i.'i  slrfngtli,  with  a  solution  of 
t  fin  din  in  water  in  thu  proportifni  of  5.j  to  5.1^  or  of  the  chlo- 
ride of  zinc  gi*s.  xij  to  Jj  uf  water*  about  twenty  drops  being 
thrown  into  the  centre  of  the  prowth,  care  b^^inj^  tiiken  before- 
hand to  tear  up  the  texture  of  the  tumor  witb  :t  needle.  The 
objei't  of  this  treatment  is  to  coa|^ulaie  the  blo<.»d  in  the  tissue, 
and  tiius  promote  its  L-oriHolidation  and  cure.  In  many  ea!D(5ft 
iuj<*elion  cuui^es  infiumiuaiitu^  suppuration,  or  even  <^loughit»^ 
of  the  growth,  and  tliougli  in  this  manner  u  cure  may  be  ob- 
tained, it  is  ofteu  by  deformity. 

Tlie  treatment  by  injectiun  when  tlje  nipvng  is  on  the  heiid 
or  trunk  ii*,  howfvt^r.  attended  with  great  thingtr.  umre  pnr- 
tieidarly  from  I'mbolism.  I  lost  a  [lalient  Avbcre  the  na-vus 
was  on  the  cheek  from  tins  cau.se  in  a  U'v:  niinntes  after  the  opinition.  For  the  ab<jve 
reason  it  is  well  to  apply  a  ligature  to  the  base  of  the  growth  and  then  inject ;  or  to  iso- 
late tbe  gniwth  by  means  of  tlie  pressure  of  a  mt'tallic  ring  hefore  injecting. 

In  the  mired  rnrieti/j  when  the  skin  appearst  to  have  been  involved  secondarily  by  tho 
extension  of  the  disea.se  t>om  the  cellular  tissue,  the   naMUs  may  be  treated  by  excision,, 
eubcutaneousi  ligature,  or  injection. 

Ffo.  U-L 
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1.  Nkto»  Involvinir  thv  wboli>  uf  Itio  upper  lip.  2.  AtWr  roinofal. 

.'I.  FlAtU>titttg  of  Ibe  te»tb  from  tb«  prvflftarc  of  Uie  ncvni.     (Fmin  *  ttujr's  RcporU.*) 

When  the  skin,  with  the  cellular  tissue,  h  extensively  involved  and  the  nievus  defined, 
the  whole  tnay  be  removed  by  exei!*ion  ;  but  when  otherwise,  by  ligature.  When  the 
na^vns  is  pendnlou.^,  or  when  it  can  be  isolated  from  llie  (mrt.s  beneath,  excision  is  most 
suitable,  and,  when  hemorrhage  is  dretided,  the  base  of  the  growth  maybe  previously  ludd 
iu  a  flat  clamp.     In  several  instances   I  have  excised  the   na-vus  by  cutting  on  pins  that 

have  been  inserted  beneath  its  base ;  keeping  the 
pins  as  jH>int.H  round  which  a  ligature  might  !•« 
a|i|died,  and,  by  which  the  edgej?  of  the  wound 
might  he  brought  togetlier.  When  the  thickness 
of  the  lip  is  involved  in  the  disease  and  the  dij*- 
ease  is  limited,  a  V  piece  may  be  taken  out  with 
the  growth  advantageotisly,  but  when  the  whole 
lip  is  involved  the  growth  may  be  dissected  out, 
leaving  the  skin.  The  above  drawing  i«  of  a  ca*e 
in  which  this  operation  was  successfully  practised 
(Fig.  UV2). 

Within  the  last  few  years  1  have  succeiwrully 
treated  many  of  the  mixed  varieties  of  naivi  with 
the  galvanic  cautery,  by  simply  i>erforating  iheio 
with  the  heated  needle  iu  many  points  (ignipunc- 
ture). 

[The  following  c»ise  was  recently  treated  in  the 
Pennsylvania  Hos]»ital  by  Dr.  K.  J.  I^vis.  The 
child,  aged  2^  year.«;,  presented  a  vascular  tumor  of 
the  face  of  great  bulk,  forming  n  pt-mlulous  mass,  extending  backward  from  the  middle  of] 
tbe  lip  to  the  ear,  and  bulging  about  four  inches  forwards.  The  inferior  maxilla  had  be- 
come deformed  and  the  teeth  di.splaced  by  the  pressure  and  dragging  of  the  tumor,  which 
projected  so  much   into   tlie   cavity  of  the  mouth  that   it  was  ulmost  imjioasible  for  the 
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pAticnt  to  put  the  t<petli  of  the  two  jaws  in  contact,  and  he  hjiJ  therefore  been  obliged  to 
mib^ii^t  almost  exclusively  uii  a  fluid  di«?t. 

The  slightest  scratch  upon  it  svn^  followed  by  copious  hemorrhage,  from  the  recurrence 
of  which  the  child  sevenil  times  alimist  p<?nshed.  As  the  boy's  genera!  condition  \vti5 
fair,  an  attempt  to  remove  the  growlh  was  thought  advisable.  Accordingly,  after  the 
more  vascular  portions  had  hern  seen  rod  by  pins,  ])aiisitd  dcf^ply  and  SMrroiindcd  by  liga- 
tures, it  was  extirpated,  partly  hy  thf  knife  and  [uirtly  by  tearing  tiie  tissues.  On  the  fifth 
day  there  were  severe  muscular  spasms,  followed  by  great  ditlioiilty  in  deglutition;  Ir-tmiic 
symptoms  became  marked,  stupor  set  in,  and  death  ensued  on  the  eighth  day. — .1.  U.  R.] 

The  treatment  of  a  diffiiset]  ntevus  by  means  of  getons  is  a  jiractice  that  eun  also  l>e 
stffjngly  recommendcil.  Several  setona  steeped  in  the  jiolution  of  tlie  perehloride  of  iron 
are  often  sufficient  to  coagulate  the  blood,  or  to  set  up  enough  inflammatory  action  to  cure 
the  growlh.  When  a  mevus  is  extensive  and  is  to  be  treated  by  the  h'gature,  il  may  be 
dealt  with  piecemeal  (Fig.  164).  It  occasionally  happens  that  the  ligaturing  of  half  a 
na-vus  cures  the  whole  by  the  extension  of  the  iathuamaiory  action.  In  na'vi  involving 
the  eyelids  thia  suggestion  is  of  vadue,  and,  in  my  own  [tractlce,  several  instances  of  cure 
have  followed  the  application  of  a  ligature  to  half  the  growth. 
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lllnttralliif  ibr  iii»ttii)(l  of  UirMtiHnfr  •  Iftrgir 
m(x»d  iiKTBa  in  nonlliin*  arounii  pinii.  At  ntiD 
•mkJ    Ibe   P'la  hM  b<>«ti   remnvcd,  aad  ihc  koot 

In  a  mixed  naevus  of  moderate  size  when  the  cure  by  ligature  is  to  be  carried  out,  a 
pin  raay  be  passed  beiieath  the  growth,  and  also  a  needle  at  right  angles  to  the  pin,  armed 
with  a  double  lipature  ( Kig.  !()•'>).  The  mevus  is  llien  strangled  in  halves  by  the  liga- 
tures tightly  drtiwn  beneath  the  pin  ;  but  before  the  ligatures  are  finally  tightened  it  is 
well  to  puncture  it  to  Irt  out  the  serimi  and  blood,  to  relieve  tension,  and  to  allow  of  the 
more  peHect  strangulation  of  the  growth.  When  this  act  is  completed  the  pin  may  gene- 
rally Ite  removed. 

.Small  na^vi  may  be  vaccinated,  although  the  chances  of  a  cure  by  such  means  are  very 
small.     The  same  also  must  be  stud  for  compression. 

Fio.  166. 


The  beat  needle  for  the  a[)plication  of  a  subcutaneous  ligature  to  a  nsevus  is  shown 
above. 

'./,  "  An«^ari»m,"  in  '  Diot.  de  Med.  ct  de  Chlr,  Prat.,'  vol.  ii  — f^on  dt  Fort,  '  Diction.  Ency- 

'm]M('  i\i^  >*(M%.nn'i*  M^dicnh's/  1806. — Brnca,  'Traill  des  Anourysmtrs,'  1856. — Lis/ranc,  '  Dea 

.  .,  I»our  J'0blit6ration  de*  Arttro»,'  1834. — .S^rtrr/wr,  *  On  Aneorisai,' Wishart'a 

I  uim,  '  On  Anpurism,'  1847. — Tufncll,  *  On  Treatment  of  Aneurism  hy  Compres- 

'  Syst»>in  t'f  Surgery,'  2d  •.♦d.,  lf^70. — n»dgjiou,  '  On  Artfri^^a  .ind  Vdns,'  181  ."i. — 

I  11  jonrnnl.'—/^*-.   Stfjiht^n  Smith,   Ditto.— AViVbt-n'*  Coopff's   *  Snrgiral  Die' 

'  I  .-..'lop.  of  Surgery.' — Sfpinf,  *0\m*'rv.  in  Clinical  Surgery, '  ISCl.— Arrr^uAwn,  Sir 

.  Trnna.,'  vol.  xl. — Ih.  Jonrit^  '  On  Ilf^tnorrhjii:*'.' — Urf/fint,  '  LancMt,'  April  4,  1674.— 

,  '  Aiu^irirftn  Journal  of  Med.  Sciences,  1877. — //tWwrs, '  St.  Oeorge's  Hospitul  Ktf|H»rt.s. 

I,    Mnlrii-prniiial    Antfuriams,   PennaylvAaia   Ibiapital   Reixirta. — Paicockf    Ditto,    *Sl. 
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THE  LIGATURE  OF  ARTEKIES SPECIAL  ANEURISMS,  &r, 

Joliii  B<?11  wrote  seventy  years  ago  **  that  the  riglit  way  of  securing^  a  great  artery  i§ 
perluips  one  of  the  most  ini[.>orfnnt  [lointa  in  [>raeiical  surgery  ;"  and  to  do  this  with  nicely 
and  precision  requires  a  sounder  and  more  accurate  knowledge  of  anatomy  than  any  other 
operation. 

'*  Before  undertaking  to  tie  an  artery,  the  surgeon  ought  to  know  its  general  course  and 
its  refutions,  and  especially  the  prominent  part  or  parts  whii'lt  are  to  giiiele  him  to  the 
position  of  tlie  ve:*9el  ;  he  ought  to  have  familiarized  hiinself  by  Iminent  dissection  with 
the  thickness  of  the  parts  covering  it.  and  their  appearnnce  its  fur  as  that  can  be  judged  of 
in  the  dead  hody ;  and  finally,  he  otight  lo  know  the  ttsual  position  of  its  principal 
branches,  and  the  amistouiosis  by  which  the  circulation  tniiy  be  expented  to  be  restoreil. 
It  iij  advisable  nbso  to  be  a^vare  of  the  leading  peculiarities  in  rnur^e,  relations,  bifurcation, 
&c.,  which  the  operator  may  perha[>s  meet  with,  and  for  ivhich  he  ought  to  be  prepared.'* 
(*  Holmes'.s  Syst<tm,'  vol.  iii,  p.  5-l.x)  In  fact,  without  anatomical  knowledge,  any 
attempt  to  tie  the  trunk  of  a  large  artery  must  be  surrounded  with  difficulties  and  fraught 
wit!i  danger,  whilst  with  it^  the  operation  becomes  in  the  hands  of  an  experienced  eur- 
geon  an  act  of  precision  and  apparent  simplicity. 

In  a  former  chajiter,  the  mode  of  a[>plying  a  ligi\ture  to  a  divided  artery  after  operation, 
was  discussed  ami  illustmtod  ;  and  in  the  present^  attention  will  be  directed  to  the  uppli* 
cation  of  a  ligature  to  tin  artery  in  contiiiuittf  as  in  the  operation  for  aneurism,  or  the 
arrest  of  hemorrhage  from  a  punctured  woand.  To  accomplish  this,  the  surgeon  has  to 
go  through  several  stages  of  thought  as  well  as  of  action,  lie  \ui^  first  of  all  lu  make  out 
with  precision  the  exact  course  of  (he  vessd  to  he  h'ffutured — which  may  be  done  by  the 
artilicial  linear  guides  with  which  he  ought  to  be  familiar,  the  muscular  guides  lo  its  jmjsi- 
tion,  and  the  n'collection  of  the  aniitomiral  relations  of  the  vessel. 

He  has,  secouifit/,  lo  decide  on  the  point  at  irhfch  the  l i gut ure  should  he  appJied,  When 
for  a  wmiud  in  the  vessel,  this  jmiivt  is  already  settled,  it  having  been  laid  down  as  a  rule 
that,  whenever  possible,  a  wounded  artery  is  to  be  exposed  at  the  seat  of  injury,  and  two 
ligatures  applied,  one  above  and  one  below  the  seat  of  lesion. 

When  for  ajieuris/ftf  the  <juestion  is  more  open,  tht*  **  jmint  for  ligature"  having  to  be 
determined  by  tije  surgeon.  In  deciding  this  important  question,  it  should  be  remem- 
bered, that  if  the  ligature  be  applied  too  near  the  aneurism,  there  is  a  risk  of  the  ligatured 
vessel  partaking  of  the  disease  for  which  the  operation  is  retpiired  ;  and  if  too  far  oJf\  the 
circtilation  through  the  anearismal  sac  may  be  too  free  on  account  of  the  collateral  circu- 
lation of  the  part. 

But  above  all,  the  surgeon  should  avoid  sielecting  a  spot  where  an  artery  bifurcates  or 
gives  off  htrffe  branches ;  asunder  these  circumstances,  the  clot  that  ia  required  to  pbig 
the  vessel  behind  the  ligature  must  be  absent,  and  one  of  Nature's  most  important  haemo- 
static agents  become  lost.  • 

With  the  decision  of  tliese  primary  and  important  points  the  operation  itself  has  to  be 
considered^  whicli  resolves  itself  into  the  exposure  of  the  (irfcrt/,  its  isnintioriy  the  upplica-' 
(ion  of  the  ligature  around  it,  ami  (he  after-treatment ;  the  position  of  thu  j)atient  for  the 
operation  being  [>reviously  determined. 

The  position  of  the  patient  should  be  such  as  to  render  prominent  the  ana- 
tomical guides  lo  the  course  of  the  artery,  to  make  the  skin  tense  and  to  facilitate  its 
division.  //  shordd,  moreover^  be  one  of  extension^  yet  after  the  artery  has  been  ex|K)sed, 
it  is  well  to  remember  that  the  muscles  of  the  part  must  be  relaxed^  as  the  artery  is  thus 
l)etter  brought  into  view,  and  the  subsequent  steps  of  the  operation  are  rendered  more 
easy. 

The  exposure  of  the  artery  is  to  Ive  made  by  incision,  its  course  having  been 
clearly  made  out,  fuul  the  point  determined  on  beforehand  for  the  application  of  the  liga- 
ture. The  incision  should  be  in  the  course  of  the  vessel,  its  centre  corresponding  to  the 
point  where  the  ligature  is  to  bn  applied,  an  occisional  obliquity  being  sometimes  prac- 
tised when  the  exact  position  of  an  intermusciilar  intersj>ace  in  vvhicli  the  vessel  lies  is 
uncertain,  and  when  the  artery  lies  deep.  It  should,  moreover,  be  free.  It  need  not  be 
so  long  in  a  ihin  as  in  a  fat  subject,  nor  in  the  case  of  superficial  artery  as  in  that  of  a  deep 
vessel;  but,  under  all  circumstances,  the  skin  wound  sliould  be  enough  to  allow  room  for 
manipulation. 

The  first  incision  should  include  the  skin  and  superlicinl  fascia  down  to  the  deep  fascia, 
and,  in  making  it,  the  operator  lais  only  to  avoid  the  division  of  any  large  vein  siKrh  as 
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th«!  cxcernal  jugular  in  operalions  on  i]w  neck  ;  or,  ssiplienn,  in  operations  on  the  thigh. 
He  should,  consequcMlly,  mark  out  thoir  poisilion  by  arres^tiiip:  tht;  circulation  llirongh 
lliem  on  their  cardiac  side»  and  msike  lus  incision  parallel  wiili  them  when  they  He  in  his 
course. 

When  the  deep  fascia  is  exposed,  it  should  lie  laid  open,  and  in  t]m  step,  Ihc  use  of  a 
director  is  sometimes  valuahle;  the  {"nseia,  moreover,  should  always  he  divided  lo  the  full 
extent  of  the  external  incision.  The  student  should  remember  that  the  trunks  of  all  arte- 
ries, except  the  cutiineous,  are  covered  in  by  fascia.  With  the  division  of  the  fns^cia,  the 
use  of  the  knife  can  for  a  time  he  dii^pensed  with,  as  the  intermuscular  septa  and  cellular 
tissue  are  reiidily  separated  by  the  handle  of  the  instrument  or  finger,  so  that  the  sheath 
of  the  vessel  can  be  thus  well  expoiJetl. 

If,  writes  Malnjnigne,  "immediately  after  the  first  incision,  the  surj^eon  attempts  to  find 
the  artery,  he  tries  an  impossibility,  since  he  cannot  reach  it  till  after  the  last  inci?ion." 
He  will  then  proceed  uncertainly,  and  at  random,  hence  the  following  rule  of  the  guiding 
jK>inla:  '*  The  surgeon  should  not  at  the  <'ommrnci'rn<'iil  oci-Ufjy  bimstdf  with  louking  fitir 
the  artery,  but  shonkl  seek  the  first  marked  point  of  guidance,  then  the  second,  then  the 
third,  and  so  on  to  the  end." 

In  looking  for  the  pheath  every  anatomical  guide  is  to  be  made  urg  of  to  prevent  undue 
BMUlipulalion  or  ?fpanition  of  parts. 

When  the  sheath  is  found  and  ihe  pulsating  artery  is  felt  within,  the  end  of  the  opera- 
lion  i*  not  distant.  Yet  many  errors  may  be  committed.  Every  posjiible  mistake  should 
con»e«iuently  be  thought  over  beforehand  in  order  to  be  avoided.  The  ojjerator  must  ask 
hinj^elf  a«  to  the  position  of  the  nerves  and  veins  about  the  part,  so  as  to  avoid  them. 
He  need  not  look  for  them  as  in  a  dissection,  for  this  would  necessitate  superfluous  ma- 
nipulation, but  their  existence  ought  to  be  present  in  his  mind.  He  slionld  only  remember 
their  relative  position  to  the  vessel  where  the  ligature  is  to  be  aiiplied,  and  then  guard 
against  tljeir  being  injun'd*  The  sheath  having  been  found,  it  must  be  raisetl  by  the 
IVirccps  and  carefully  o|>ened  (Fig.  H»7,  .i),  such  opening  being  only  sutlicient  to  admit  a 
probe  or  aneurism  needle,  and  the  less  the  sheath  is  separated  from  its  vessel  the  l"tler. 
The  needle  (Fig.  168)  with  the  hgaturc  is  then  to  be  passed  (Fig.  167,  b),  and  it  should 
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Fig.  168. 
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^.  Opnlag  tbs  th«MUi.     B.  Dmwlag  Ui^nluro  roaud  llio  artery.     C.  Tyioft  Mrlory. 

be  1nln>duced  between  the  artery  and  the  vein*  because  when  it  is  passed  the  other  way 
the  vein  may  be  |>erfonited  or  mistaken  for  fascia ;  yet  in  the  hands  of  a  careful  surgeon 
this  point  need  not  weight  against  convenience.  With  the  exposure  of  the  artery  all 
nnxicly  ceases,  for,  to  put  an  ordinary  silk,  wire,  or  catgut  ligature  around  it  is  a  com- 
fiamtively  vt\sy  tiisk  with  the  majority  of  arteries ;  so  when  this  is  accomplished,  the 
f>[>r ration,  as  such,  is  all  but  com[deted.  To  do  this,  however,  the  surgeon  must  be  careful 
ncit  to  elevate  tlie  artery  from  its  bed  by  the  ligature,  but  to  tie  the  knot  with  his  fingers 
wcJl  jwtj^ed  down  to  the  vessel  {ride  Fig.  167,  c     He  should  also  satisfy  himself  when 
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the  vessel  is  on  the  needle  that  pulsation  exbts^  and  tlmt  pre^ure  arrests  pulsation  in  the 
aneuristn.  When  the  li^ture  had  been  applied,  tlie  displaoed  parts  must  be  readjiMted, 
the  weinnd  cleansed,  its  edges  brought  tog^tlier,  and  8ome  light  applioatiou  employed. smch 
as  dry  lint  or  wat«3r  dresriing.  WJiere  the  artery  of  an  extremity  hiis  been  tied  the  limb 
should  be  rui!*<!d  to  facilitate  the  VL>noys  circulation,  and  cotton-wopl  %vrapped  round  lite 
part  to  uniintain  its  beat,  but  beyond  this,  no  local  treatment  is  required.  It  nee«l  Iwrdly 
be  stated  thjit  chlorotbrm  should  invariably  be  givon  in  these  operations,  and  llmt  tlie 
PLibserpient  treatment  of  the  ca.^t^  should  be  based  on  general  prineiples.  When  vein*  bM 
or  large  venous  trunks  refpiirc  to  bo  divided,  they  may  be  tied  or  twisted,  though  genik 
pressure  often  arrests  blefdhig  from  small  vessels.  The  wound  should  be  carefully  cleaaed 
during  the  openition  by  the  firm  pressure  of  a  well-squeezed  sponge,  the  edges  sliould  be 
held  apart  after  the  sheath  hiis  been  ex[josfd  by  hooked  directors,  but  the  surgeon  on  iw 
account  should  allovv  his  ji.s,sistants  to  dmw  the  parts  so  far  asunder  a.s  to  make  lliem  Iwe 
their  relative  posit ions>  With  these  general  remarks,  the  application  of  a  ligature  to 
8|)ecial  arteries  wiil  now  claim  attention. 
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Ligature  or  tiik  Abddminal  Aokta. 

In  1817,  Sir  A.  Cooper  tied  the  abdominal  aorta*  having  failed  to  find  the  commiini* 
tion  between  the  commtm  iliac  artery  and  iin  aneuri«mal  tumur,  after  tlie  introduction  of  I 
bis  finger  llirough  u  small  o|H*ning  in  the  rtipturcd  sac.     He  made  bis  incision  through  ll»e  j 
lineal  alba  to  (he  left  of  the  unihilicus,  directly  over  the  aorta.     The   patient  lived  foriy 
hours.     James,  of  Exeter  (18211),  and  Murray,  of  the  Cape  of  Good  Hope,  followfi]  bi» 
example  with  no  better  success,  the  patients  surviving  three  an<l  a  half,  and  twentjf-llin« 
hours  respectively.     In  1H42   ('  Lancet,'  p.  334)  Dr.  C.   B.  Monleiro,  of  Rio  Janeiro, 
recorded  u  case,  in  which  the  putient  died  from  hemorrhage  on  the  tenth  day.     llilfil^fil 
Mr.  South  (*  Lancet/  vol.  ii)  operated  on  a  pjUient  who  lived  forty-three  hours.    In  1**M  ] 
(*  American  Journal  of  Medical  Sciences')  Dr.  McGuire,  of  Richmond,  Virginia,  recorded 
a  sixth   ease,  in  which   the    patient  lived  twelve  hours.     In    18GU   Dr.  P.  II.  Wiil;>'«i,  of 
EdinburgJi  (*  Brit.  Med.  .loam.,  IHtjO)  is  .sjiid  to  have  performed  the  operation  on  luwn 
-who  surviveil  it  sixty-live  hours;  and  in  the  '  Dublin  Quart.' for  18G!)  Mr.  .Stoke*,  jtiiii<>r, 
has  recorded  an  eighth   cjise   in  which   a   temporary  ligature  was  applied,  but  Vfjilioul 
success. 

Fto.  169. 


IncUiua  f(>r  tb«  ftpplU»tioii  of  a  ligature  lu  the  Aoru  or  comuioii  iliac  %x\try. 

In  all  these,  the  operation  was  performed  for  aneurism  of  the  common  iliac  ftfterr.  ^1 
the  result*  up  to  llie  present  offer  little  eueouragenient  for  its  repetition,  more  jmrtictilanf 
when  we  have  other  means  at  our  command  holding  out  a  belter  promise  of  success,  funi  I 
as  pressure  by  the  abdominal  tourniquet,  while  the  |*atient  is  under  the  inHuence  of  chl<>*^ 
roform.     Cures  of  abdoiainnl  aneurism  by  this  means  have  been  recorded  by  Dr.  MarrtV, 
of  Newcfl^tle-on-Tyne  (*  Ra|Hd   Cure  of  Aneurism    by  Pressure,'  JH71),   Dr.  HffttKi  ™ 
Sunderland  ('Brit.  Med.  Journ.,'  18G7,  p.  287),  Mr.  Ilolden  (*  St.  Barthol.  IIosp.  Rc^ 
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IftOr,),  Dr.  3Ioxon  and  Mr,  Durliani  (' Med.-Ctiir.  Tmns.,*  1872),  and  Dr.  Greenliow, 
ibid..  1»^73. 

I  believe,  neverlbclcfis,  the  operation  of  placing  a  ligature  upon  the  abdominal  aorta  to 
bo  justifiHble  under  exceptionid  cireuiustanties,  such  us  in  cases  of  aneurism  of  ihe  coraraon 
iliac  artery  wbf  n  all  other  mean;*  are  inappHcahle. 

The  best  incision  by  which  to  reach  the  abdominal  aorta  is  the  indirect,  a  moditication 
of  that  adopted  by  Sir  P.  Crampton  in  the  case  of  the  common  iliac  artery  (Fig.  HVJ), 
vix.,  one  extending  from  the  anterior  soporior  spinous  proce.s3  of  the  ilium  of  the  left  side 
to  the  cartilage  of  tlie  tenth  rib,  the  peritoneum  being  reflected.  The  great  difiiculty  in 
this  o|>eration  ir  in  the  applieiitioa  of  the  ligature  to  the  vesj^el.  The  ln^st  liirect  incisioti 
is  through  the  abdominal  walls  ou  the  vessel  such  as  is  practised  by  Dr.  Watson. 


LltiATURE  OF  TUB  ArTERIA  InNOMINATA. 

The  first  operation  was  by  V.  Mott,  of  New  York,  in  IJ^IH,  and  since  then  this  nrtery 
has  been  tied  twelve  times,  but  only  once  with  success  (by  Dr.  Smyth,  of  New  Orleans, 
in  IH(U),  and  in  that  cii*ie  the  carotitl  and  vertebral  arteries  were  likewise  ligixtun.'d,  ihc 
former  at  the  same  time  a^  the  innominatii,  the  latter  a  month  afterwards  for  .*.econdary 
hemon-hage.  Dr.  Smyth  ficconi[)lished  this  on  the  suggestion  ma<le  by  Motl  in  1818, 
when  he  wrote,  "by  thus  interceptinjf  the  retrograde  current  through  the  ]»rimitive  carotid 
then*  would  be  le^s  chance  of  any  reHux  hemorrhage  in  the  event  of  a  phaga^denic  ulcera- 
tion taking  place  in  the  wound,"  In  all  the  other  cn&es  a  fatal  result  rapitlly  ensued.  It 
ojin  oidy  be  entertained,  therefore,  in  cases  of  injury  to  the  carotid  or  subclavian  near 
their  origin,  or  in  exceptional  ctises  of  disease.  When  decided  on,  the  opemtlon  should 
be  prooefded  with  as  follows; — 

Operation — The  head  being  thrown  back  to  the  left  and  the  fiSioulder  depressed,  Ihc 
vessel  may  be  secured  by  making  an  incision  along  the  anterior  border  and  sternal  ori]^in 
of  the  6terno-ma»itoid  muscle  ;  or,  by  a  transverse  one  over  the  up[K'r  l>order  of  the  elavjele 
making  its  centre  correspond  to  the  upper  border  of  the  8leriio-clavirubr  joint  ^  or.  by 
both  combined.  I'nder  all  eircumstitnces  the  eternal  ami  i^ome times  a  |Kirt  of  lliechivicu- 
lar  origin  of  the  muscle  will  require  division.  The  sheatii  of  the  cervical  vcissels  will  then 
come  into  view,  with  the  internal  jugular  vein  on  the  outer  side  of  the  cartjtid  artery  and 
the  vagus  nerve  between  them.  On  tracing  these  downwards  the  innondnate  vessel  will 
be  reached.  In  a  healtliy  subject  the  arterj'  is  always  to  be  found  behind  the  right  slenio- 
clavicular  joint,  but  in  disiease,  il.s  relative  position  may  be  altered  by  mechanical  dia- 
phicement.  Dr.  Coo|H'r,  of  San  Francisco,  has  reached  the  artery  oti  two  occjjsions  by 
removing  the  sterno-clavicular  articulation  [which  cases  are  included  in  the  twelve  men- 
tioned aliove. ;  and,  a8  there  inferred,  both  died]. 

[Wyeth  has  given  10  ca^es  of  innominate  ligation,  in  all  of  which  f*ave  one  (Smyth's) 
denlh  occurred.  For  treatment  of  subclavian  aneurism,  deUgation  ol'  tlie  innominate,  he 
thinks,  should  practically  b»-  abolished.  In  wounds  of  the  innominule  he  advises  double 
ligntnre,  division,  and  torsion .1.  B.  It.] 

In  aneurism  of  the  innominate  there  is  no  possibility  of  a|>[>lying  a  ligature  to 
its  cardiac  side,  even  if  the  disease  involves  otdy  the  upj>er  part  of  the  artery  ;  yet  as  a 
rule  this  form  of  aneurism  is  almost  sure  to  be  associated  with  dilatation  of  the  aorta. 
The  distal  0|)eration,  however,  may  be  thought  of,  the  carotid  and  subclavian  arteries 
being  liguluretl  simultaneously  or  consecutively.  Of  five  instances  in  whicli  the  former 
prwctiee  was  followed  one  (Ensor's  case,  *  Laneet/ July  31,  iy75)  lived  sixty-five  days, 
and  one  recovered ;  while  out  of  three  of  the  hitler  an  equal  success  may  be  recorded. 

The  credit  of  the  successful  case  in  the  former  class,  for  a  success  I  tiike  it  lo  have 
been,  belongs  lo  Mr.  C.  Heath,  who  lied  the  subclavian  artery  in  the  third  [«in  of  its 
course  as  well  as  the  common  carotid  simultaneously  in  180o.  The  operation  was  fol- 
lowed by  marked  relief,  and  the  diminution  of  tlie  tumor ;  the  woman,  let.  .3t),  survived 
the  of^»emtion  four  years,  and  died  from  rupture  of  the  aneurism.  After  death  the 
juieurifm  was  found  to  be  of  the  aorta,  the  innomiimte  bidng  only  slightly  involved.  (  Vide 
Prep,  in  Mus.  of  lioyal  Coll.  of  Surgeons,  and  *Path.  Trans.,'  vol.  xxi.) 

The  succesiiful  issue  to  the  case  in  the  latter  class  belongs  to  ]Mr.  Fearn,  of  Derby,  who 
lied  the  c^roticl  in  183G,  and  the  subclavian  in  the  third  part  of  its  course  two  years  later, 
for  innominate  aneurism.  The  |>atient  died  four  months  after  the  second  operation  from 
pleurisy.  1  had  an  ojiportunity  in  l^ftfi  ('Path.  Soc.  Trans.,'  voh  xviii)  of  carefully 
exjuiiining  and  re|>orting  on  this  |)repnratiun  which  is  now  in  the  College  of  Surgeons' 
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Museum,  arnl  a  better  isptcimcn  of  ii  cured  small  sacculated  aneurism  could  not  possibl? 
be  seen. 

Aneurism  of  ihe  innominate  has  likewise  been  treated  by  lio:ature  of  the  aabcUviiui  or 
of  the  common  carotid  alone,  Wurdroii'.s  operation;  and  in  *  lltdmes's  Surgery'  u  rao»t 
intererilinnr  list  of  references  to  such  (^a-ieHi,  collected  by  Mr.  Heutli,  can  be  found.  Oat  of 
eighteen,  Evans's  ea^e,  ji^  recorded  by  Wardrop,  was  cured;  his  own  lived  two  y«»«; 
Morrison's  case  lived  twenty  months,  two  others  lived  six  months,  and  the  reraaiaiJcr 
lived  only  a  few  days  or  weeks. 

In  August,  1871,  I  ligixtured  the  subclavian  in  a  man,  tct.  3Ji,  for  this  affection,  an  J  i 
mpid  convalesce  nee  followed,  with  great  diminution  atid  I'Onsolidafion  of  the  aneurism. 
The  man  lived  three  years  after  the  operation  [vide  pag^e  3*»<)).  This  result,  therefor?,  ii 
not  so  discouraging  a*  to  preclude  tlie  i^uestion  of  operation  in  favorable  cases.  It  shoull 
only  be  cnlcrtnined,  however,  under  exceptional  circumstances,  and  more  as  a  palliative 
than  a  curative  remedy. 

LlOATLRE  OF  THE  COMMON  CaROTID  ArTERT. 

This  operation  was  firs^t  performed  for  aneuri.^ra  by  Sir  A.  Cooper  in  1805»  but  uMOC- 
cessfully.  The  wune  surgeon,  however,,  had  ji  successful  cnse  in  1808,  the  man  surviving 
thirteen  years  ('(4uy'fi  Hosp.  Rep.,*  vol.  i).  The  o[>erat)on  may  he  demanded  fi>r  aiKU* 
rism  or  erectile  tumors  of  the  trunk  itself  or  one  of  its  brunclit-*s,  in  the  orbll,  on  iU 
sculp,  tte.,  and  for  wounds  or  bemorrlmge.  It  may  also  be  called  for  as  a  distal  opcnition 
in  aortic  aneurism.  It  is  a  dangerous  and  sometimes  a  ditfieult  o|>enition,  but  in  a  mod- 
erately thin  subject  it  may  be  performed  with  facility.  It  should  only  be  resorted  to 
when  all  other  mt^au!!!  of  Ireatmnnt  are  inappLieable  or  have  been  found  inefleciual;  fof 
aneurism  it  ougiit  not  to  be  performed  unless  the  treatment  by  digital  compnission  hsu 
been  rejected.  Holmes  well  tiums  up  the  matter  in  bis  College  Lectures,  1873,  ajfol* 
lows:  *"  That  the  experience  of  surgeons  hitherto  lends  to  the  conclusion  that  aneurism  uf 
the  trunk  of  the  carotid  arlery  nuiy  be  very  often  treated  successfully  by  conipressirtni 
and  that  the  cure  by  compression  frequently  leaves  tiie  artery  unobliterated,  and  tlioriv 
fore  e.^poses  the  patient  to  a  far  IcSvS  risk  of  cerebral  mischief  than  the  ligature;  thjit'l>* 
ligature  of  the  carotid  for  such  tumors  is  extremely  dangemus  and  ought  not  to  he  iind*^ 
taken  until  attempts,  well  devised  and  [>erseveringly  carried  out,  have  failed  to  effect  iM 
cure  by  compression  ;  and  that  when  the  surgeon  has  been  compelled  by  the  j>0!*ition« 
the  tumor  to  place  liis  ligature  close  to  the  proximal  side  of  the  sac,  it  is  worth  rerr 
great  consideration  Avhether  it  would  not  be  better  to  evacuate  (he  tumor,  and  liellieHi»l»l 
part  of  (he  artery  also  ;  linally,  that  cases  do  occur  in  which  Urasdor's  method  hold*  o** 
a  rational  hojje  of  cure,  but  that  this  operation  ought  not  to  be  pnictised  except  in  »»« 
of  growing  aneurism,  when  digital  prt'ssure  checks  the  pulsiition  of  the  tumor,  yet  lu«* 
failed  to  effect  a  cure."  (*  Lancet,'  June,  1873.)  The  vessel  may  be  ligaturr-J  i»  tl* 
«]iper  part  of  its  course  at  the  ai»ex  of  the  carotid  triangle,  in  a  line  with  the  cric<»i4' 
cartilage,  or,  it  m.ay  lie  ligatm-ed  lower  down;  the  former  position  is  the  preferable  m 
more  easy,  {ind  for  disease  of  any  of  the  branches  of  the  vessel  should  be  selected.  Tb* 
hitter  should  only  be  resorted  to  for  diseiu^e  or  wound  of  the  upper  part  of  the  trimlt  it*elC 
The  course  of  the  artery  can  always  be  made  out,  corresponding  as  it  does  with  a  lin* 
drawn  from  the  sterno-chivicular  joint  to  the  angle  of  tFie  jaw  ;  it  divides  at  a  linron 
lei^el  with  the  upper  part  of  the  thyroid  cartilage,  and  should  be  tied  opposite  the  cricol* 
The  centre  of  the  incision  should  consequently  cnrresjmud  to  this  point,  and  ftbonhl  vxten 
about  three  inches  along  the  anterior  margin  of  the  sterno-mjustoid  muscle.  The  jKrsiliol 
of  the  patient  should  therefore  be  such  as  to  render  this  nuiscle  prominent*  which  « 
insured  by  the  extension  of  the  head  backwards,  the  face  being  turned  to  tlie  opposite  «'lA 

Before  making  the  first  incision  tlirongh  the  skin,  phitysmn,  and  superticiul  tuscia,  f 
surgeon  shotthl  assure  himself  that  no  large  vein,  such  as  Ihe  anterior  jugular,  is  lik<h 
be  divided  ;  gentle  pressure  below,  enough  to  interfere  with  the  venous  circwhitiou  of  tl 
part,  r<'a<Iily  sup[d(es  tliis  information.     The  deep  fascia  covering  in  the  sheath  of  tl»* 
vessel  may  then  be  divided,  care  being  taken  to  do  this  to  tiie  whole  extent  of  theeilrrw 
wound.     The  sheath  of  the  artery  will  tlieu  come  into  view,  lying  between  the  inw'bji 
anti  stenio-mastoid  muscle;   the  pulsation  of  the  vessel  likewise  can  be  detected.    Tl" 
head  of  the  patient  at  this  stage  of  the  operation  should  be  slightly  raised,  so  as  U)  rcW 
the  sterno-mastoid  museh'!  and  allow  its  being  gently  drawn  out  by  means  of  the  rclmct<*i 
as  well  as  to  permit  of  the  separation  of  tlie  cellular  connective  tissue  of  the  jart.    Tl* 
anterior  belly  of  the  omo-hyoid  muscle  will  then  probably  be  at  once  visible  with  its  fibrt 
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pASiing  downward?  and  outwards,  and,  when  this  muscle  is  broad,  it  will  rover  in  n  great 
jmrt  of  llie  vessel.  The  descendens  noni  nerve  umy  likewise  be  s«.H.'n  lying  U[)uii  the 
sheath^  or  sometimes  within ;  due  care  being  taken  ihal  it  is  not  wounded  or  included  in 
ihe  ligature ;  and,  if  it  be  in  the  wuy,  it  must  be  gently  in4d  aside  by  a  retractor,  as  also 
any  large  vein  that  cro!*8ee  t!ie  slieath.  The  inner  border  oi'  the  sheath  is  then  to  be 
taken  up  and  firmly  held  with  forceps,  a  Fuflieient  ojifning  bring  made  in  it  by  the  knife 
held  with  its  flat  surface  towards  the  artery,  to  allow  of  the  introduction  of  the  aneurism 
needle;  the  needle  is  then  generally  reeoni mended  to  be  passed  armed,  though  lhi8  is  not 
a  point  of  importance,  while  unarmed  it  is  passed  with  greater  facility;  then  by  a  liltio 
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manipulation  the  needle  may  be  paji^ed  round  the  artery  from  without  inwards^  introducing 
it  hetween  the  vein  and  vessel,  its  point  being  kept  ekise  to  the  artery.  The  sheath  may 
then  be  dropped  from  the  forceps*  tlie  loop  of  the  ligature  seized  or  the  needle  lhrea<led, 
when  it  should  be  wididiawn.  The  surgeon  must,  however,  satisfy  himself  beforehand 
that  the  right  vessel  had  been  exjmsed,  and  tfiat  the  vagus  nerve  is  not  included.  The 
Teeeel  can  now  be  tied,  great  care  being  observed  that  it  is  not  raised  from  its  bed  or 
manipulated  mori"  than  is  necessary;  the  knot  should  be  ti;,rliteaiid  by  the  index  fingers 
tiAfised  well  into  the  wound.  The  wound  should  then  be  adjusted  and  the  patient  put  to 
bed,  the  most  perfect  (pnet  being  enjoined.  The  surgeon  ought  to  remember  uU  through 
tUi«  operation  that  the  jugular  vein  is  on  the  outer  side  of  the  artery,  and  often  overlaps 
it;  while  the  vagus  nerve  is  behind,  and  the  deseendens  noni  in  front  (b'ig,  170).  None 
of  these  parts  need  be  looked  for,  however,  so  long  as  care  is  observed  that  ihey  are 
neither  wounded  nor  included  in  the  ligature. 

The  operation  for  ligaturing  the  hucer  part  of  the  carotid  is  somewhat  similar  to  the 
above,  the  operation  being  more  diflicidt  from  the  vessel  being  deeper,  particularly  on  tlie 
left  side.  The  incision  should  in  this  instance  extend  lower  down  over  the  sterno-elavicular 
articttlation.  The  muscle*  will  also  rctpiire  more  retraction,  and  probably  some  division. 
Tl»e  ligature,  when  of  a  permanent  nature,  will  probably  separate  about  the  fifteenth  day, 
but  occsisionally  the  period  will  be  longer;  the  less  it  is  disturbed  the  better,  the  gentlest 
traction  only  Iniing  applied  to  draw  it  out  q\'  the  wound.  U  the  discharge  be  retarded, 
Ibo  ligature  may  be  twisted  daily  on  its  own  axis,  to  facilitate  its  sejiaration,  yet  this 
aboobl  be  done  with  extreme  caution. 

Mr.  Cock  rflnted  to  me  a  case,  which  he  authorized  me  to  quote,  in  which  Mr.  Ashton 
Key  applied  a  ligature  to  the  left  carotid  for  aneurism  and  the  man  died  on  the  table  ; 


366  LIGATURE    OF    ARTERIES. 

indeed  dying  on  the  iipplication  of  the  ligjvtnre.  After  dealli  it  was  found  tbat  the  right 
Ciirotiil  had  been  (»reviously  ohUterateJ*  and  tfie  operator  Imd,  by  ligaturing  the  lefl,  so 
interfered  witli  the  supply  of  blotxl  to  the  brain  as  to  eaiise  death.  Such  a  ease  as  this  ig 
unique,  and  deservesi  a  plaee  in  the  records  of  our  profession. 

Will)  respe<*t  to  the  prognosis  after  tliis  operj«tion,  much  depends  on  tlie  object  for 
whicli  it  is  [jerfornit'd.  Dr.  Pilz,  of  Breshiu,  whose  alatistics  are  llie  most  recent  (*  Lan- 
genbecic's  Arehives,*  IHilH),  makes  out  that  43  out  of  every  100  die.  He  says  tliat  of  228 
cases  in  whicli  the  operation  was  performed  for  liemorrhnge,  128,  or  50  per  cent.,  were 
fatal;  of  t^7  for  a(ieurij?rn,  31,  or  t^.i  per  cenl.,  died;  of  142  for  tumors,  49,  or  34  per 
cent.,  died  ;  of  71  for  extirpations^  2.i  died,  or  nearly  31  j>er  cent.  ;  of  34  for  affections 
of  the  nervous  system,  only  one  died,  or  3  per  cent. ;  and  of  38  for  aneurism,  on  the  distal 
or  Brasdor*s  method,  'I'j  died,  or  05  per  cent. 

Seeondiiry  iieraorrhiige  ia  a  common  cause  of  death,  hut  brain  complications  are  the 
more  frequent — abscess  in  the  brain  and  atrophic  !«ofteiiin;,'  from  want  of  arterial  !>opply 
being  the  u^ual  furm — local  j2:angrene,  fus  it  were,  of  the  brain.  Bruin  symptoms  in  *ome 
of  Iheir  forais  also  occur  frequently  after  the  operation,  when  death  does  not  lake  place 
eimply  from  altered  eerebnd  circulation.  Suppuratioti  of  the  aneuriamal  sac  is  not  uafre- 
quent ;  and  in  a  case  of  my  own  it  was  the  cause  of  death. 

[In  this  connection  the  views  of  Dr.  John  A.  Wyeth,  of  New  York,  deserve  great 
attention,  for,  In  his  prize  essays,  presented  to  the  American  Medical  Association  in  1878, 
he  has  investigated  the  subject  of  ligation  of  the  primitive  carotid  artery  and  its  branches 
with  sHch  painstaking  aci'uracy  that  his  paper  will  deservedly  become  classical.  He  has 
collected  and  analyzed  78'.>  cases  of  ligation  of  the  common  c^trotid  artery,  01  inj^tances 
of  lijjntiou  of  the  external,  and  18  of  ligation  of  the  internal  carotid.  In  addition,  he 
has  jri veil  accurate  measurements  of  the  arteries  in  121  subjects,  showing  the  ranjje  of 
variatifin  and  the  [lositjon  of  branches.  His  inferences  from  this  astonishing  nmount  of 
research  are  r»t  variance  in  some  respects  with  the  surgical  teaching  and  pmctice  of  the 
day;  but  it  would  seem  that  the  profession  must  be  in  the  wrong,  rather  than  he,  who  has 
considerc"!  the  subjeei  in  such  a  thorough  and  scientilic  manner.  Ifspace  permitted,  1  would 
gladly  introduce  tlie  whole  of  his  dedueJ ions,  but  must  refer  the  render  to  hisoriginul  papers 
for  the  majority  of  them,  though  I  may  state  one  or  two  of  his  most  iiajiortant  proposi- 
tions. He  says  that  the  mortality  after  ligature  of  the  primitive  carotid  is  41  per  cent., 
while  that  after  lying  the  external  carotid,  according  ro  his  tables,  is  but  4^  per  cent. 
Hence,  tl)e  primitive  trunk  should  never  be  tied  for  a  lesion  of  the  external  carotid  or  its 
branches,  when  there  is  room  enough  between  the  lesion  ami  the  bifurcation  of  the  com- 
mon carotid  to  allow  the  application  of  a  ligalun^  to  the  externa!.'  He  also  insists,  and 
T  believe  very  properly,  that  the  internal  carotid  shoidd  he  tied  in  many  cases  where 
heretofore  tlie  common  trunk  has  been  ligated. — J.  B.  R.] 

Ligature  of  the  external  or  internal  carotid  artery  is  rarely  performed, 
the  ligature  of  the  conmion  trunk  being  preferreil.  In  certain  wounds  of  these  arttries 
near  their  origin,  a  liguture  may,  perhaps,  be  plaecd  uikui  them,  but  t!ie  uncertainty  of 
the  position  of  the  bleeding  point  renders  the  ligature  of  the  common  trunk  preferable. 
In  the  *  New  York  Med.  Journal,'  January,  1874,  a  case  is  recorded  by  Dr.  II.  P.  Sands, 
of  New  York,  of  successful  ligature  of  the  internal  carotid  artery  above  and  below  the 
bleeding  point  for  st'ccmdary  hemorrhage  occurring  ten  days  after  the  removal  of  a  can- 
cerous tumor.  Cervical  aneurism  situated  on  one  of  the  secondary  carotids  should  !>e 
diligenily  treated  by  compression^  and  the  Hunterian  operation  only  performed  when 
treatment  by  compression  has  failed. 

If  the  surgeon  is  rcfpiirefl  to  lie  the  external  carotid,  he  may  do  so  by  adopting  the 
same  rules  as  have  been  laid  down  for  the  common  carotid,  although  the  incision  should 
be  made  a  little  higher.  The  course  of  the  vessel  follows  the  same  line  as  the  common 
carotid,  commencing  at  the  upper  part  of  the  thyroid  cartilage. 

[Dr.  Wyeth's  opinion  in  the  essay  mentioned  above  ditfera  from  that  of  roost  previons 
writers.  He  advis<'s  ligation  of  the  internul  carotid,  in  intracranial  lesions  involving  this 
vessel  alone,  though  at  times  it  may  be  necessary'  to  secure  the  external  also,  in  aneu- 
risms of  tliis  vessel,  in  the  neck,  wlicn  there  is  room  between  the  tumor  and  the  carotid 
bifurcation,  and  under  other  circumstances  fully  detailed  liy  him.] 

The  lingual  artery  has  been  ligatured  for  wounds  of  the  tongue  and  of  the  artery 
itself,  to  ci»eck  tlie  growth  of  cancerous  tumors,  or  to  arrest  hemorrhage  from  tlieir  sub- 
stance.    The  operation  is  difficult.     The  trunk  of  the  vessel  is  always  to  be  found  at  a 

['  Essays  in  Surgical  Anatomy  and  Surgery,  New  York,  1879,  p.  134.] 
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point  rtiftoiy  the  threat  cornu  of  the  hyoid  hone,  and  this  |>()jnt  must  be  rendered  prominent 
by  the  heail  being  well  drawn  over  to  the  sound  side.  The  best  inciaion  is  horizontal  on 
a  level  with  the  hyoid  bone,  its  centre  corresponding  to  tlic  end  of  the  greater  eoniu.  The 
skin  and  ^i\.^M\ii  having  been  divided,  the  sul>maxilhiry  gland  will  become  exposed.  On 
booking  this  upwards  and  dividing  the  border  of  the  niyhthyoitl  nnisclc  tlie  hypoglossal 
nerve  will  be  seen  resting  on  the  hypoglo.ssus  muscle.  lU'ui'jiti*  tliis  muscle  utid  at  a 
lower  level  than  the  nerve,  the  artery  will  be  found.  It  is  in  close  contact  with  the 
tendon  ot'  the  digajitrie  muscle.  The  fibres  of  the  hypoglossus  will  always  retpiire  division 
to  admit  of  the  ligature  to  be  applied.     Fig.  172  illustrates  these  ffoiiits. 

An  excellent  paper  on  this  subject,  by  M.  Demarqtmy,  may  be  referred  to  (*Gaz.  M^d. 
de  Paris,'  IHT.?). 

Th.e  facial  artery  is  always  to  be  found  in  the  greater  part  of  its  conrse  close  to  the 
anterior  border  of  the  miusseter  muscle,  wliere  it  is  only  covered  in  by  akin,  phityamu,  and 
fascia  ;  and*  at  this  part,  a  transverse  or  ob- 
lique incision  at  the  lower  insertion  of  the 
muscle  will  exiMDse  the  artery,  where  it  can 
be  ligatured  {vide  Fig.  170).  It  is  difficult 
to  understand  under  what  circumstances  this 
operation  can  be  called  for,  a-*  the  artery  can 
be  so  readily  controlled  hy  pn'!*8ure,  an  acu- 
pressun.*  needle  and  twisted  suture  over  it 
being  ilie  best  form  lo  employ.  But  where 
the  artery  comes  otVfrom  the  external  carolid 
and  lies  in  the  submaxillary  gland  heneufh 
the  jaw,  it  is  somewhat  deep,  and  an  operation 
for  its  ligature  by  no  means  easy.  1  have, 
however,  had  only  one  opportunity  of  prac- 
tising this  operation,  and  it  was  on  a  lady  an. 
2i>,  who  was  suffering  from  u  cirsoid  aneu- 
rism of  the  vessel  as  il  p>assed  through  the 
submaxillary  gland.  The  operation  was  suc- 
cessful. I  saw  the  case  with  Dr.  Ilelsham, 
of  Brixton. 

The  temporal  artery  can  always  be 
found  an»l  pressed  ui)on  in  front  of  the  pinim 
of  the  ear,  over  the  zigoma.  It  lies  burieil  in 
the  dense  cellular  tissue  which  exist;*  in  this 
Bfiol  bent^alh  tlie  skin  and  faseia,  and  can 
readily  be  exjiosed  by  a  vertical  or  oblique  incision  an  ii)cli  long,  one-third  of  an  i»ch 
in  front  of  the  tragits. 

The  occipital  artery  can  be  traced  by  a  line  drawn  from  the  mastoid  process  to 
the  occipital  protubcr.mce,  and  lies  beneath  ihe  skin  and  cranial  aponeurotic  origin?^  of  the 
Slenio-raastoid  and  splenius  trachelo-mastoid  and  digastric  musclesovliich  must  Ik*  divided 
lo  reach  the  vessel  in  the  deep  part  of  its  course.  The  artery  can  be  felt  about  the  centre 
Off  the  line  mentioned. 
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LlGATURE  OF  THE  SUUCLAVIAN  AUTERV. 

[Post,  of  New  York,  it  is  said,*  waa  the  first  to  successfully  ligate  this  artery.  The 
opt?nillon  was  done  in  1H17.] 

This  operation  in  ihi^  first  part  of  the  vessel's  course  has  been  performed  twelve  times, 
but  never  with  success.  It  is  an  unscientific  as  well  as  an  unsucces!*fu!  opemtion,  and,  for 
disease,  it  is  scarcely  a  justiiiahle  proceeding,  though  Air  a  wound  it  may  perhajis  l>e  enter- 
tained.    The  incision  for  the  operation  would  be  similar  to  that  for  tlu^  innominate. 

The  point  usually  selected  for  the  application  of  a  ligature  to  the  subclavian  is  In  the 
third  pttri  of  its  course,  where  the  artery  emerges  from  behind  the  scalenus  muscle.  This 
op«THtion  m^y  be  demanded  for  aneurism  of  the  axillary  artery  or  for  a  wounded  vessel. 

Aneurism  may  affect  the  suhcfavian  artery  in  any  part  of  its  course  ;  it  may  involve  the 
whol«  of  the  art^.iry,  or  be  cutiRried  to  its  first  or  third  portion.  When  situated  on  the 
artery  to  the  inner  side  of  the  sculeni  muscles,  it  may  be  mistaken  for  an  innominate  or 

['  Agnew'a  Surgery.] 
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aortic  imeurism ;  or  a  common  aneurism  may  involve  all  these  vessels  on  tlie  riglil  side  of 
tlie  body.  When  affecting  the  artery  external  to  the  scaleni,  it  is  most  Irequenlly  asso- 
ciated with  disease  of  the  axilhiry  artery. 

The  difif/fiosis  of  subelavian  aneurism  is  consequently  by  no  means  easy,  and  is  thus 
referred  to  by  Nelaton  : — 

"  In  subclavian  aneurism  the  tumor  extends  generally  externally  to  tlie  clavicular  origin 
of  ibe  slerno-inastoid  raiistde,  reaching  the  posterior  and  inferior  triangle  of  the  neck ; 
beconie«i  more  elongated  transversely  than  vertically;  the  bruit  is  propagated  m(ire  to- 
ward.^ the  axilla  than  the  neck,  and  reniains  the  name  on  compressing  the  carotid  ;  the 
radial  pulse  enfeebled;  the  limb  painful  and  a-dematous,  and  incommoded  in  its  move- 
ments. In  carotid  aneurism  the  tumor  is  seated  between  the  sterna!  uud  clavicular  origins 
of  the  sterno-mastoid  muscle,  becomes  more  elongated  in  a  vertical  direction  than  in  a 
transverse  one,  and  on  anscullation  gives  to  the  ear  a  brui't  fit;  soujffe^  which  is  pro(>agated 
more  towards  the  side  of  the  neck  than  the  urm,  with  diminution  of  the  arterial  pulsation 
in  the  corresponding  side  of  the  face  and  cn^niura,  and  without  weakening  the  radial  pulse 
on  the  same  side.  In  innominate  aneurism  the  tumor  is  placed  under  the  sternum,  or  at 
the  inner  border  of  the  sternal  portion  tif  the  sterno-nuisiloid  m«i*cks  with  weakening  of 
the  putse  in  the  subclavian  and  carotid  arteries,  and  with  absence  of  the  other  signs  |)ecu- 
liar  to  the  two  other  forms." 

The  prognosis  must  always  he  regarded  as  nnfavorable,  for  these  aneurisms  are  pecu- 
liarly liable  to  become  diffused  even  in  the  early  stage  of  their  development  as  a  visible 
tumor;  yet  there  are  sevenil  instances  on  record  of  tlieir  slow  progress,  and  some  fortu- 
nate examples  of  their  ultimate  cure  by  natural  efforts. 

The  Theatment  of  these  aneurisms  is  most  unwvtiyfactory,  the  space  at  the  disposal  of 
the  surgeon  being  so  limited  tlsat  he  is  at  a  loss  to  kmiw  where  he  can  attack  the  disease 
by  the  few  means  that  are  at  command.  Ligature  of  the  lirst  portion  of  the  subclavian, 
ligature  of  the  innouiinate.  the  dislal  ligature  of  the  subclavian  and  axillary  arteries,  and 
ligature  of  the  carotid,  have  all  been  performed,  and,  with  one  exception,  been  attended 
with  fatal  results.  The  exceptional  case  is  that  of  Dr.  Smytii,  of  New  Orleans,  who  tied 
the  innominate  and  carotid,  and  subsetjuently  the  vertebral  artery  on  the  fifty-fourtli  day. 
It  is  only  in  small  anein-i.snis,  occupying  the  third  portion  of  the  artery  and  the  commence- 
ment of  the  axillary,  that  tlie  operation  of  tying  tlie  siubchivian  external  to  the  scaleni  has 
been  successfully  peHormed,  and,  in  some  of  these  instances,  the  outer  fibres  of  the  scalenus 
auticus  muscle  have  been  obliged  to  be  divided- 

7'he  amputation  at  the  should er-joint  on  the  distal  side  of  the  aneurism  has  been  sug- 
gested by  surgeons  for  the  cure  of  the  disease.  It  has  too  been  successfully  performed  by 
Professor  Spence,  of  Kdinburgh. 

Gah'imo-puncture  has  l>een  successful  in  one  case  by  Abeille ;  and  escharotic$  in 
another  by  Bonnet.  Afttnt'pttlation  has  been  employed  by  Fergusson  in  two  case.**,  and  by 
Lidell  in  one  cjise,  with  satisfactory  results  in  tlie  latter  one  only.  A  case  of  Porter's  nuiy 
also  be  accepted  as  successful.  Direct  compresuon  of  the  aneurism  has  been  tried  by 
Warren  wiiii  a  favorable  i.^sue,  although  much  danger  was  risked  in  the  proceeding.  Cor- 
ner*s  case  (*  Med.-Chir.  Trans.,'  vol.  lii),  though  one  not  actually  of  the  same  kind,  was  a 
very  good  instance  of  the  value  of  prevent! ug  an  aneurism  irom  enlarging,  and  exerting 
such  moderate  compression  as  to  incite  fibrinous  deposition  in  the  interior  of  the  sac. 
Poland's  ciise  of  successful  pressure  on  the  artery  on  the  cardiac  side  of  the  aneurism  is 
quite  exceptional.  Gay  aiso  has  recently  met  with  success.  Tlie  use  of  acupressure  by 
Porter,  though  successful  on  the  distal  side  of  the  aneurism,  proved  fatal  when  applied  on 
the  cardiac  side  to  the  innominate  artery,  and  injection  into  the  sac  was  performed  in  one 
case  with  a  fatal  result.  Langenbeck  has  recently  injecleil  the  parts  over  the  aneurism 
with  a  solution  of  ergotin^  the  object  being  to  cause  contraction  of  the  aneurismal  sac. 
[The  first  instance  in  which  Levis  introduced  horse-hair,  as  already  mentioned,  was  a 
subclavian  aneiirisnu]  Such  is  a  list  of  the  means  which  have  been  resorted  to,  but  the 
success  has  never  been  great.  The  question  natnnilly  arises,  therefore,  whether  we  should 
not  discard  such  measures,  and  treat  these  aneurisms  on  the  ordinary  principles  of  internal 
aneurisms,  by  rest,  attention  to  diet,  and  medicinal  remedies. 

Mr.  Poland,  in  an  admirable  essay  in  the  '  Guy's  Keport^'  for  1870,  gives  a  very  favor- 
able return  of  ca«ea  wiiich  he  has  been  able  to  collect  in  reference  to  this  point.  It  stands 
thus : — 

Out  of  1.3  that  underwent  general  and  local  treatmeat  7  recovered,  1  was  relieved,  and 
5  died  ;  out  of  'Z'i  cases  in  which  an  expectant  treatment  only  was  pursued,  4  recovered 
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nnd  18  died  ;  thereby  giving  a  total  of  1 1  recoveries  and  23  deatli^,  1  being  relieved.  Of 
tlie  28  falal  cases*  the  duration  of  lite  was  noticed  in  17. 

In  21  cases  in  wliicli  the  subclavian  artery  was  ligatured  in  tlie  third  part  of  its  course 
for  aneurism,  9  recovered  (in  <»  of  these  it  wa^  ib«  left  artery  that  was  ligatured),  and  12 
died:  >^  of  the  deaths  were  due.  to  hemorrhage,  and  4  to  brain  com|ilieation8  or  other 
Bjuiptoms,  Poland's  facts  tlius  ueeord  well  with  Koch'H,  wlio  give*  3ti  recoveries  out  of 
65  ca&vs^  siomething  less  than  half  dying,  a  suect-ss,  wliieh  is  ctTlainly  t^neouraging  to 
illdlH9«  surgeons  to  undertake  the  operation.  [Wyeth  gives  u  table  of  28f)  ligaliojis  of 
lliisi  artery.] 

Tlie  operation. — It  has  been  already  stated  tliat  the  application  of  a  ligature  to  the 
subciaviau  in  the  Hrst  part  of  its  course  istsearcely  a  ju^tifinlde  operation;  but  when  under- 
taken,  the  incision  on  tlie  right  side  would  be  similar  to  t!)!it  for  the  innominate;  on  the 
left  side  it  is  scarcely  practicable  on  account  of  the  drpth  and  relation*  of  the  nrt^Tv. 

In  the  third  part  of  its  course  the  openition  ishonld  be  performed  Jis  follows  (the  method 
being  similar  for  both  side*).  The  patient  slinyld  be  mised  on  a  pillow  with  hii*  head 
thrown  back  and  face  turned  to  I  be  oppojvite  side^  an  a!«sistanl  drawing  the  arm  down  us 
much  as  |>ossible  to  depress  the  shoulder.  An  incision  three  or  four  incliet*  long  nhoultl 
then  be  made  on  the  upper  ^urt'ace  of  the  middle  of  llie  clavicle  (Fig.  172);  not  above  the 

Fkj.  172. 
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bMie,  ft»  the  external  jugular  vein  might  then  be  wounded.     Some  surgeons  advise  the 
.•^  dniwn  down  from  the  neck  upon  the  clavicle,  so  as  to  diminish  this  risk.     In 

li.  'II  the  skin  with  the  superficial  fascia  and  platysma  will  be  divided.     The  deep 

fn^ift  IS  then  seen  with  the  external  jugular  vein  coursing  over  it.  Tlii.^  must  be  lield 
aaide  with  a  retractor.  When  its  division  is  a  necessity*  it  shouM  be  done  after  the 
application  of  two  ligatures,  one  above  and  audther  below  ibe  line  of  section.  The  cer- 
irical  fascia  cjui  then  be  divided  the  whole  extent  of  the  wound,  which  must  be  done  with 
care  on  a  director;  and  should  more  room  be  wanted,  a  portion  ol'  the  sterno-masloid  or 
trap«*ziu8  muscle  may  be  divided.  The  knife  is  now  to  be  laid  asitle  and  the  artery  looked 
f«>r  in  the  space  exposed,  the  parts  being  separated  by  a  director  or  the  handle  of  the 
f>culpcL  The  vessel  will  be  found  just  on  the  outer  side  of  ihe  scalenus  anticus  muscle 
(the  edge  of  which  can  generally  be  felt)  and  behind  the  tubercle  on  tlie  first  rib,  a  point 
which  can  almost  always  be  made  out.  Seveml  arteries  of  large  size  will  probably  be 
found  crobfting  this  st*ace,  as  well  as  many  veins.  The  supni-scapular  artery  and  vein 
i4 
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will  always  he  s^pcii  beliiiifl  fiie  clavicle-  The  bracliiiil  pli^xiis  lies  above  nn<l  btliindtlu' 
^tiljt-lnviun  mrlery,  the  subclaviiin  vtiin  in  front  ami  Ijelow.  Wlien  the  vessel  is  s^t'inir 
felt,  the  shetitli  is  to  be  opened  uiitl  the  aneurism  neetlle  piissecl  around  it  from  above 
downwards,  care  being  taken  not  to  injure  the  vein  or  include  a  nerve. 
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LlOATL'RE  OF  THE  AxiLLARY   ArTERY. 

This  is  n  rare  operntion,  ultliough  it  may  be  demanded  for  some  wound  of  the  Vfswl, 
or.  for  aneurism  of  l!ie  brachuil.  It  may  be  performed  in  two  positions,  either  ian*- 
diatc'lj  below  the  clavioh*,  or,  in  the  axilla. 

The  gubclavicular  operation  is  carried  out  by  an  incision  made  iinmp<liftiplT 
below  the  b(>ne  from  tlii^  corue(>l<l  process  to  its  sternal  end,  dividing  integutnonl  an4 
fascia,  yet  carefully  avoiding  the  cephalic  vein  lluit  runs  along  the  anterior  bordun/  tl»f 

deltoid  to  join  the  jiixillurv.  Tin) 
Fill.  173.  claviruhir  origin  of  the  pecWinil 

muscle    may  then  be  ilivKHj 
and  the  deep  fascia  or  corto-J 
corjicoid  membrane  covering  it  J 
the  sheaths  of  the  ves^stU  wi]l| 
be    expojied    and  divided,    la 
this  step  of  the  oj)eralion. 
of  the  brandies  of  the  thoraoif 
acromial  artery  will  como  iiiwj 
view,  and  if  wounded,  muft  I 
^secured.     The   coracoid  in* 
tion    of    the    pectoral J*   miiw 
can  also  be  seen-     The  tiu 
covering  in  the  vessel*  wil 
be  ex|>osed,  and   on  laf 
open  the  greatest  care  w  1 
sarv,  (IS  the  axillary  vein  lui 
immediately  beneath  it,  whilil 
above  will  be  found  the  ^r^^ 
resting  on  the  first  intercostal  muscle.     The  brachial  plexus  is  above  and  behind.    Tb« 
axillary  vein  ^hoijild  be  drawn  downwards  and  the  aneurism  needle  paa^eil  from  Mc 
upwards,  care  being  taki-n  not  to  include  the  external  res|)iralory  nerve  of  Bell  thai  |« 
beliind  the  artery.     When  the  vessel  has  been  exposed,  t!ie  passage  of  the  ligata 
be  facilitated  by  bringing  the  sirm  down  to  tlie  side  of  the  body.     On  the  ilead  subjf 
operation  is  not  dilTicult,  but  the  nimiber  of  veins  and  arteries  that  exist  in  tli*  ! 
must  ever  render  ihe  o|ieration  on  the  living  far  from  easy.     [The  vessel  may  al«o  be 
exposed  by  working  between   the  sternal  and  clavicular  portions  of  the  great  pcctoni  I 
miHcle.] 
To  tie  the  axillaxy  artery  in  the  axilla,  the  arm  should  l>e  well  ntirf 

upwards,  and  the  course  of  the  vessel  marked  out  slightly  posterior  to  the  nnildle  liiwwi 
the  axilla.     An  incision   should   then  he  made  along  the  inner  margin  of  the 
brachialfs  muscle  through  the  skin  and  fascia  for  about  two  or  three  inches,  and  the< 
fiu^cia  exposed.     This  sliould  be  ciireftilly  ilivided  to  the  whole  extent  of  the  wound.**" 
the  artery  with  its  attendant  Tierves  and  veins  will  come  into  view.     In  this  stage  of  1 
operation,  the  forearm  should  be  Hexed  on  the  arm  to  relax  the  parts.     The  vvKel.J 
rule,  has  the  median  nerve  on  its  outer  side  and  nearer  to  the  pectoralis  mujor  rausi'le,! 
the  vein  and  ulnar  nerve  to  its  inner  side.     The  internal  cutaneous  nerve  i»  in  f 
{VifU  Fig.  173.) 

Mr.  (Inthrie  condemned  the  suhclavictdar  operation  altogether,  and  advised  ihei 
to  exj>ose  the  arten'  by  an  incision  three  inches  long,  carried  upwar<ls  uhmg  it^ 
commencing  at  the  lower  iKirder  of  the  pectoral  muscle  ;  yet  fcAV  have  followt>d  thisHdrt^ 
most  surgeons  preferring  the  oporalion  named  subclavicular,  on»*  of  its  modification*, I 
tite  ligature  of  the  subclavian.  Mr.  Ericlisen  for  the  superior  operation  prefers  an  iociiij^ 
made  from  the  cenirtr  of  the  clavicle  downwards  in  the  course  of  the  vessel  to  the  »i<*^ 
of  the  anterior  fold  of  the  axilla,  such  incision  necessitating  the  division  o'(  the  j 
total  muscle,  and  often  of  the  small.  He  says** that  ihia  division  need  not  le 
permanent  weakness  of  the  limb,  as  by  proper  position  ready  union  may  be 
between  the  parts." 
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In  ul!  these  o{>erations  on  the  axilbn^  artery,  the  surguon  must  ever  be  on  the  outlook 
for  abnormal  division  nn*J  rehitlons  of  the  vessel. 

Ligature  of  the  brachial  artery  may  be  demanjled  for  direet  injury  to  the 
veet-i-'l,  hemorrhage  from  a  wound  of  one  of"  its  divisions  in  the  hand  or  forearm  which 
cannot  be  treated  locally,  aneurism,  ifcc,  and  can  be  performed  readily  in  any  part  of  its 
course.  The  midtlle  of  the  arm  is  tlie  best  point  to  choose.  The  course  of  the  veasel  is 
uidicated  by  a  lino  drawn  Crom  the  middle  of  the  axilla  to  the  inner  ^ide  of  the  biceps 
tendon  at  the  Iwind  of  the  elijow,  while  the  inner  border  of  the  biceps  muscle  id  the  guide 
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LlgKture  of  bntcliUl  artery. 

to  thi-  in.rJAion.  The  vessel  mny  be  exposed  by  a  cut*  two  or  three  inches  long,  made  in 
this  |x>*ltion,  with  the  ann  extended  and  supinated.  The  skin,  which  is  always  thin,  luid 
the  fascia  ghonld  be  carefully  divided,  and  the  deep  fascia  which  is  thus  exposed  ought 
then  to  be  luid  open,  but  with  ciU'e,  for  the  basilic  vein  tiea  immediately  below  it  on  the 

Fig.  176. 
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UiKiture  of  brachlnJ  artery. 

in&er  ^ilie  ul  tiie  brachial  artery.  The  ulnar  nerve  will  he  found  on  the  intu'r  side  of  the 
vein,  and  the  median  in  front  of  the  artery,  IjuI  there  is  no  re^^ulurity  iji  these  relations: 
consec|uently  much  care  is  reipiired  in  linding  the  vessel  and  discretion  in  tyin;;  it,  for  n 
high  division  of  the  vessel  or  the  existence  uf  some  vjis  aberrans  may  mislead  aud  confuse. 
When  the  right  vessel  has  been  tbund,  the  apjdicalion  of  a  ligature  is  readily  concluded. 
In  jierforming  this  o|»erati<iin  care  must  be  taken  not  to  open  the  sheath  of  the  biceps 
mu»ele.  ancl  it  should  be  remenibered  to  flex  the  forearm  on  the  arm,  after  the  division  of 
ibe  dee(>  fnscia  has  taken  place.  In  several  cases  in  which  the  occlusion  of  this  artery 
wii*  nnpiired,  I  have  divid^-d  it  and  torsed  both  ends  with  excellent  resultJ^. 

Ijif^ature  of  the  brachial  in  its  loiver  third  is  now  mrely  performed.  lu 
tbr  d;iT8  of  bleedinj^,  it  v\!v>  by  no  means  unfrequently  required  for  traunmljc  aneurism, 
thoogh  it  lia8  never  fallen  to  my  lot  to  witness  its  performiince  for  such  a  cause.  The 
Ofieration  nmy  be  perturmed  with  the  furt-arm  extendeil,  by  making  an  inciBion  two  and  a 
half  inches  long  on  the  inner  side  of  the  tendon  of  the  biceps*  care  being  taken  to  avoid 
the  large  vt^in*  that  ramity  in  the  snjierlicial  fascia.  The  tendinous  aponeurosis  of  the 
bice|Mi  VI  jU  tlien  come  ifito  view,  and,  on  its  division,  the  artery  will  l)e  ex[>osed  with  its 
veuor  t'omile*? — the  tendon  of  the  biceps  being  on  its  outer  and  the  median  nvrve  on  its 
innrr  *ide.  The  forearm  should  then  be  flexed  after  the  artery  has  been  exposed,  when  a 
ligature  ran  be  jttissed  without  trouble. 
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liigature  of  the  radial  artery — A  Hue  dmwn  from  the  f>uter  fi'ulc  of  the  1>il'i'|»»j 
tendon,  at  the  hojid  tif  the  t^lbow,  to  hiilf  an  incJt  internal  to  the  styh>irl  process  of  ihe  nuliua 
at  the  wrist,  nwirks  out  \\\i\\  suMicieut  clearness.,  the  cours^e  of  the  radial  artery,  and   ihol 
vessel  muy  be  tied  in  any  part  of  it.     In  the  upjver  third  of  the  forearm  (Fig.  17G)»  hetweeiil 

Fio.  176. 
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the  supinator  longus  on  tlie  onter  and  pronator  teres  on  the  inner  side,  tt  can  be  found  hy 
an  incision  two  iciclies  long  made  in  the  line   above  mentioned,  dividing   the   intefrutnent 
and  deep  fascia,  care  being   taken  not  to  divide  the  lar;;e  culaneous  veins    unnecesMirily. 
On  separating  the  muscles  with  the  handle  of  the  knife,  the  forearm  being  partially  flexed,] 
the  artery  will  he  brought  into  view  with  its  veuic  comites^  the  nerve  being  to  Its  outer] 
side.     A  ligature  can  then  be  easily  passed  round  the  vesseL    I  have  had  to  cut  down  upoal 
the  radial  artery  in  this  part  of  its  course  for  a  tniuiiiatic  aneurism  the  result  of  a  punctnn'dj 
woHud,  when  I  divid''d  the  vessel  and  twisted  both  ends,  convalescence  speedily  following. 

At  the  lower  third  the  vessel  may  be  found  external  to  the  flexor  carpi  radialiil 
muscle,  hut  internal  to  the  supinator  Irmgus,  It  ties  beneath  thf  deep  fascia,  and.  on  iha-l 
division  of  this,  flic  artery  can   readily  he  found  (Fig.  177).     On   the  dead  subject,  the' 
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principal  cause  of  dilficulty  in  applying  the  ligature  lies  in  the  fiict*  that  student*  look  for 
the  artery  too  superHcially,  mistaking  the  su[)erticial  ra<lial  vein  for  the  deep.  I  have 
had  to  ligature  or  twist  the  radial  above  the  wrist  on  seven  occasions  for  aneurism  ;  in 
six  for  tniunuiiic  anetirtsni  situated  in  front  of  the  wrist,  and  in  the  other  for  aneurism  on 
its  dorsal  end-     In  all  a  good  result  ensued. 

Ligature  of  the  ulnar  artery This  vessel  lies  beneath  the  superficial  layer  of, 

mwscles  in  the  tipper  half  of  its  course,  and,  in  the  lower,  il  is  found  between  the  tenilori 
of  tlie  Mexor  carpi  ulnaiis  on  the  inner  side  and  flexor  snblimis  digitorum  on  the  outer, 
lieing  covered  with  integument  and  deep  fkscia.  Its  position  is  roughly  indicjited  by  a 
line  drawn  from  tiie  inner  side  of  the  biceps  (endon  to  the  radial  side  of  the  pisiform  bontr, 
the  upper  part  of  the  vessel  describing  a  curve  with  the  concavity  outwtirds. 

To  ligature  the  arterj'  in  the  upper  half  of  its  course,  an  oblique  incision  must  be  madoi 
crossing  the  line  above  indicated,  and  the  radial  border  of  the  flexor  carpi  ulnaris  should 
be  found.     Through  this  the  incision  must  be  made,  when  the  artery  will  be  seen  l)elweea 
the  two  layers  of  muscles.     This  operation  is  very  diflicult  and  uncertain,  and  it  is  an" 
open  question  wtiL-ther  it  ought  to  be  peribrmed.     I  am  disposed  to  think  that  the  brachial 
under  all  circumstances  ought  t<i  be  tied  rather  than  have  recourse  to  it. 

To  tie  the  ulnar  above  the  wrist  is  not  more  diilicult  than  to  tie  the  radia 
(Fig.  1 77).  An  incision  along  the  outer  side  of  the  flexor  carpi  ulnaris,  dividing  skin,  super 
ticial  and  tleep  fascia,  exposes  the  vessel,  with  its  vena>  comiles,  and  the  nerve  on  its  ianc 
side.     A  ligature  can  easily  be  passed  round  it.     The  drawings  well  illustrate  these  point 
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Hemorrhage  from  the  palm  of  the  hand  is  alwnya  ftUrming  iind  troublesome, 
more  |wrtictilaiiy  t'roni  u  punotured  wouiuj.  In  a  iiuperlicinl  incisfd  wound  ilie  vt.'ssel 
may  generally  be  Jouiid  and  ligalunni  or  twisteil,  but,  in  the  case  of  a  dee[»  wound,  it  is 
neiflier  expedient  nor  justi Habit*  tq  cut  into  and  explore  for  such  a  purpose. 

When  the  ve^el  ainnof  hv  tied,  a  graduated  compress  may  be  applied  over  the  wound  and 
the  fingers  flexed  and  biiund  down  over  a  ball  or  bloek  of  wiKid,  the  arm  being  well  raised 
in  a  tvrtical  position.  This  dress^ing  should  not  be  undone  li'or  at  letu^t  five  or  8*ix  days.  If 
these  means  fail,  wbJch  they  rarely  do  wlien  etFirienily  employed,  the  radial  and  nliwir 
arteries  may  be  eomprensied  with  aeupressure  needles,  and  should  this  prove  unisuceeiiisful, 
llie  ap[)licalion  of  a  ligature  to  the  braciiia!  artery  may  be  reijuired.  In  neglected  ejises 
where  the  juirlg  are  all  infiltniled  and  boggy,  thij*  pruetice  may  be  esdled  for  at  once.  It 
i«  well»  however,  before  resiorling  to  this  practice,  to  try  extreme  flexion  of  the  forearm 
upon  tlie  arm,  with  forced  <u[Mniiti(in  of  tlie  hand,  with  or  without  a  p:id  at  the  bend  of 
the  arm;  as  it  is  now  well  knowi^  that  by  this  position  tlie  circulation  thn»ugh  the  brachial 
artery  can  be  completely  arrested;  indeed,  under  all  circumstance.s,  whether  for  injury  or 
diseiise  of  the  arteries  of  the  Imiid  and  forearm  in  which  surgical  interference  is  recpjislte, 
it  would  be  well  to  remember  this  Irtatment,  it  being  most  effective.  It  shuuld  be  known, 
however,  that  repeiited  heniorrhuge  may  take  |daee  from  the  palm  of  the  liaud  from  the 
|tr&*ence  of  a  sloughing  tendon.  In  illustration  of  this  I  may  mention  a  very  interesting 
cji*e  I  had  with  Dr.  Bunny,  of  Newbury,  where  a  gentleman,  a-t.  33,  had  bis  middle 
fingiT  bent  back  so  forcibly  by  a  cricket  ball  as  lo  cause  ruptt«re  of  the  integuniervl  in 
front  of  the  extreme  joint,  and  laceralJon  of  the  flrxer  tendons  of  the  finger  about  the 
wrist.  Suppuration  and  *ilougliirig  of  itie  tendons  followed,  attended  by  repealed  attack!* 
of  pulmer  hetnorriuige,  which  cejt'*ed  at  once  on  the  removal  of  the  dead  tendon*. 


This  0|K>ration  tnay  be  retjuired 
fi>r  uneuritim  o\'  the  ctunmon  fem- 
oral artery,  or  for  any  other  affec- 
tion in  which  it  \^  m-cessary  to 
arrest  the  How  of  blood  through 
the  lower  extremity.  It  should 
not,  however,  be  f»erformed  for 
any  diE>ease  unless  pressure  of  the 
artery,  digital  or  ini^trumental, 
baa  proved  ineffectual  or  is  inap- 
plicable, for  Mapother  ('  Dub. 
Med.  Prei«!«,'  1hG:i).  Eck  (*  St. 
Barlhol.  IIoxp.  Kep.,'  1800),  and 
Hilton  (•  Med..C'liir.  Trans.,' 
iJ^'iH)  have  ifll  recorded  instances 
of  cure  of  inguinal  aneurism  by 
theses  means.  The  o|K'ratioiii  of 
ligature  is,  however,  a  successful 
one,  and  Norris  jind  Cutter  give 
forty -seven  fatal  Ciises  out  of  J  oil 
(*  Am.  Jour.  Med.  Sci.,*  1847  and 
18<V4).  1  have  |K'rf"ormcd  it  on 
six  occa$ion$(,  and  in  all  with  f>uc- 
CCatU  *i"he  course  of  the  vessel 
is  clearly  indicatetl  by  a  line 
drawn  from  the  left  side  of  the 
navel  where  the  aorta  bifurcatetj, 
to  tlie  middle  of  I'oupart's  liga- 
ment— the  upper  third  of  thi»  line 
com»|Hjndtng  to  the  common 
iliac,  uiid  the  lower  two-thirds  to 
the  external, 

Aliernetby,  in  171HI.  was  the 
first  to  ligature  the  vessel.     The 
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iuciijion  Ijo  pniclisi  4  wiis  vertical  in  tlie  course  of  tlie  artery,  beginning  an  inoh  *b<«? 
Poupiirl's  ligament.  The  peritonouni,  however,  is  too  mm*li  ilistiirbed  by  this  prwee^IIng,  j 
as  well  118  the  nhdoniinfil  vvulls  weakened.  The  hest  incision  is  tlitit  employed  by  Sir  L| 
Cooper,  a  slightly  curved  one,  about  half  an  inch  ahovti  Poupart'ft  lifjament,  juidlolldl 
inner  side  of  its  centni,  ewrving  u[>wards  arid  outwards  for  about  three  inches  towjinlf  the] 
anterior  superior  s[>inc  of  the  ilium.  (Fig.  178»)  This  incision  should  di>nde  al!  llii'*(ifti 
parts  superlicial  to  the  external  oblique  muscle.  Al!  vessels  timt  are  divided  should  be 
secured. 

The  tendon  of  tlie  external  oblique  mmscle  sliould  then  he  divided  the  whole  V^njrlli 'jf 
the  skin  wound,  together  wilh  tlie  internal  oblique  and  transversalis  muscle  whin  lint 
cannot  be  drawn  outwardfj,  and  care  jihould  be  taken  not  to  injure  the  peritoiieuiTi;  [itc 
eord  which  then  comes  into  view  should  be  drawn  inwards  and  the  parts  held  well  a^-idf 
by  hooked  retnictors.  With  the  fingers,  the  trun-iverssdis  fascia  should  be  torn  {iiroui'li 
from  Poupart's  ligament,  the  peritoneum  raised  upwards,  and  the  sheath  of  tlie  vesultv 
posed,  the  vein  being  to  the  inner  side  of  the  artery,  liy  mi«iUi8of  a  director  and  fora'ii,^ 
the  sheath  can  readily  be  opened  and  a  ligiihire  passed,  the  needle  being  introduced  bctwpi 
the  vein  and  artery.  To  divide  the  tratisversalis  fasein,  the  whole  length  of  the  wound,i 
an,  unnecessary  and  dangerous  proceeding ;  but  to  deal  w^ith  it  ha  suggested  above  i«  i 
extra  protection  to  the  perit(»ne,iim,  and  in  no  way  renders  the  oijeralion  more  diflif 
indeed,  I  have  been  led  to  believe,  that  it  facilitates  the  operation.  It  certainly  d<i«>  t 
on  the  dea<l  subjeet,  and  in  the  six  eases  in  which  I  have  been  called  upon  to  |)erfornii 
on  tlje  living  this  opinion  was  confirmed.     The  genito-crural  nerve,  which  lies  upon  tl»( 

Tessel,  should  not  be  included  in  the  Hgalu 
[Fio.  179.  The  operation,  however,  is  only  ap 

for    tunnirs    situated   below   Pouparl 
nient  ;  for  others,  Ahernethy'a  ojtemti'm.' 
that  suggested  for  the  coniraon  iliac,  *lioul 
be  seh'cted. 

Ligature  of  the  oomxnon  iliao  ar-J 

tery  htis  heen  [performed  about  thirtv.jiin 
times,  and  only  ten  times  with  succes*.   It" 
jpEf'     *^-f\    / /,  /  I  ,.,\       yl    ^^li""     '^^■'i'^  li'**'  successfully  performed  by  Moft,  rf 

*"     ■''  "  '"■  '  New  York,  in  1827.     I  have  seen  if  *1ijM 

but   once,  and  then   by  my  eollmigin'  Mr. 
Cock  in  1 803,  on  a  man  a^t.  27.  atui  ^  * 
wirh  success. 

To  exjfose  the  vessel,  the  incision  mnsll 
long,  its  length  being  determined  bythewi 
of  the  aneurism  and  depth  of  the  artery, 
carved  incision  commencing  ouUidc  rlu-  i» 
lerna!  ringand  passing  upwards  andoutwan 
as  for  the  external  iliac  arterj',  ap()earstol 
t!ie  best,  the  muscles  being  divided  to  I 
equal  extent.     The  transversalis  fa.«ci»mii 
be  laid  o]ien  or  torn  through  and  the  jH^nl*" 
nenm  turned  upwards.      It  is  at  this  fnri  •/ 
the  operation  that  the  greatest  difltcullies  arise,  for  as  soon  as  the  transversalis  Ca?'i • 
divided,  the  peritoneum  covering  the  intestine  bulges  into  the  wournl.     Thi*  menil»n»M*j 
also  ia  frequently  found  adhering  to  the  aneurismal  sac,  and  much  diHicuUy  is  fell  in  J«"P 
mting  it.     This'wa,s  markedly  so  in  Mr.  Cock's  case.     The  oozing  of  blood  into  the  wt' 
also  masks  the  vessel.     The  depth  of  tlie  woimd,  likewise,  renders  the  apidication  ( 
ligature  a  matter  of  great  difficulty.     Nevertheless,  these  diificultici*  can  be  over 
care  and  good  aids,     TIir  operation  is  similar  to  that  hust  descrihed,  though  more 
In  18i(s  Mr.  Stanley  ligatured  the  common  iliac  artery  by  an  operation  sugge«te4( 
P.  Cnimpton,  and  descrihed  by  Skey — The  [tatient  was  jdaeed  upon  his  side,  and  I 
cision  made  from  the  end  of  the  last  rib  downwards  an«l  forwards  in  front  of  the  iliac  i 
the  transversalis  fascia  was  divided,  and  the  peritoneum  rolled  up.     The  comnio 
artery  wjvs  then  tbund  and  tied  with  apparent  facility.     On  the  dead  body,  this  i 
is  far  from  ditlicult,  and  pp«miises  to  be  of  service  to  the  living  when  the  ancuristnn 
is  large  and  high  up.     Indeed*  it  is  jirobably  the  better  operation  of  the  two  given.    Tl»» 
abdominal  anrtu  too.  couhl  be  ligatured  by  the  same  mean,s.     (fig.  160»  page  3G2.) 
Ijigature  of  the  internal  iliac— Stevens,  of  ^'era  Cruz,  in  1812,  waa  the  <»«» 
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to  perform  this  operation  in  a  case  of  gluteal  aneurism,  occurring  in  a  negnrss,  uii*l  tlio 
operation  proved  successful.  Since  hia  time,  tlif^  operation  has  Iwen  rcp^-ateJ eleven  tinu-*, 
•nd  iu  six  witli  success.  The  incision  and  gtcps  of  tlie  operution  are  the  sume  n.^  for  the 
common  iliac.  Stevens,  however,  cut  down  through  the  anterior  ahdorainal  wallm,  simi- 
lar 10  Aberncth)''8  opemlion  for  the  external  iliac.  It  should  not,  however,  Ix?  performed 
for  gluteal  aneuris^ms  unlesii  rapidly  increasing  till  other  meftns  of  cure  have  been  tried 
and  failed,  such  as  pressure  upon  the  aorta  or  common  iliac,  or  even  gi^lvano-puncture. 
Besides  Holmes  has  clearly  shown  in  his  College  lectures,  that  in  cases  of  imperfect  or 
ruptured  gacs,  either  the  operation  of  Anel  or  that  in  which  the  «ic  itsedf  ia  opened  should 
be  practised. 

In  oi>erating  upon  any  of  the  iliac  vessels  it  should  he  remembered  tliut  jrreat  variety 
exists  a«^  to  their  length.  When  the  common  iliac  ia  long,  its  bruuches  ure  short,  and 
vice  versA, 

Lir.ATURE  OF  THE  FbMuKAL  ArTERY. 

This  vessel  can  be  tied  in  any  fuirl  of  its  course,  and  when  the  thigh  is  straight,  a  line 
drawn  from  the  c<'ntre  of  Poupart's  ligann*nt  to  the  centre  of  the  pojilileal  space,  will  mark 
out  its  position  with  tolerable  accuracy.  When  the  thigli  is  aliductcd  and  rotated  outwards, 
a  line  dnnvn  from  the  same  point  above  to  the  inner  side  of  the  inner  fondyle  indicates  the. 
upper  half  of  its  course.  In  the  upper  third,  it  is  tolerably  superficial;  in  the  middle  and 
lower,  it  is  covered  by  the  ?.'vrlorius  muscle,  which  varies  much  in  its  width,  and  by  the 
DK^mbrane  forming  the  roof  of  Hunter's  canid.  At  the  present  day,  it  is  an  exceptional 
act  to  ligjiture  the  ve*s«d  in  Hunter's  canal.  For  jmpliteal  aneurism,  the  artery  ia  generally 
ligatured  in  the  middle  Ihird  of  its  course,  nt  the  api'X  of  Scarpa's  triangle.  For  aneurism 
of  the  femoral  itself,  the  common  femoral  may  be  tied  below  Poupart's  ligjinienl. 

The  Common  Femoral  is  usually  ahout  an  inch  and  a  half  in  length,  it  dm\J  not 
exceed  one  inch  inojH-  case  in  four;  whili'  in  one  in  four  it  is  betwei*n  an  inch  and  a  half 
and  two  inches.  (Nunn.)  It  is  from  these  fads  that  surgeons  have  generally  preferred  to 
ligature  the  external  iliac  rather  than  tlie  common  ftMuoral.  The  two  Porters,  however, 
u»  well  a«t  Macnamam,  of  Dublin,  have  adduced  sufficient  eviilence  to  prove  that  success 
nay  attend  the  practice,  giving  thirteen  cases  between  them,  and  eleven  proving  suc- 
cessful. On  the  other  hand,  Krichsen  (ells  us  that  out  nf  twelve  cases  on  record,  three 
only  gucceeded — having  evidently  overlooked  the  Dublin  cases.  He  states  also  as  his 
opinion  that  the  operation  *' ought  to  be  banished  from  surgery."  But  with  that  I  cannot 
agree,  after  a  earetul  perusal  of  the  Dublin  cases  in  the  '  Dublin  Quart.  Journ.,'  I860, 
•nd  '  Brit.  Med.  Journ..'  Oct,  18G7. 

The  operation,  moreover,  is  not  diflicult ;  tlie  vessel  being  readily  exposed  by  a  vertical, 
oblique,  or  transverse  (Porter's)  incision.  The  sheath  of  the  artery  is  then  to  be  opi-ned 
without  touching  the  vein — intleeil,  the  vein  should  never  be  exposed — care  heing  taken 
not  to  inclose  the  erunil  brunch  of  the  genito-crural  nerve  ninnitig  down  iu  front  of  the 
-  in  the  ligature, 
1  •  main  argum«*nts  ogainst  the  openition  are  founded  on  the  uncertain  length  of  the 
artery,  the  proximity  of  the  ligature  to  large  branches,  and  the  liability  to  gangrene  from 
the  occlusion  of  the  main  nutrient  arteries  nf  the  limb.  On  tin;  other  hand,  there  is  the 
«acci.*«s  of  the  o|>erati<ui,  and  the  facility  with  which  it  can  be  p<*rformed.  ^lore  expe- 
^(^ncx^,  however,  is  required  before  the  operation  ean  be  recommenddl,  though  it  should 
not  1>e  dismisseil  witliout  due  eonsitlemtion. 

Iiigature  of  the  femoral  artery  iu  the  middle  third  of  its  course  is  a 
capital  oi>eratioM,  and,  moreover,  a  successful  one.  Nr»rris  givi-s  4r.  fatal  out  of  ISH  ope- 
rations for  aneurism  or  one-fourth  of  the  cjises  collecfed  Iroin  all  sources,  from  John 
Hunter's  first  o|>er!ition  in  178.1  down  to  1H|K,  nnd  undertaken  too  under  many  different 
conditions.  Sym«-  informs  us  that  ho  ha**  had  2.'J  successCul  cases  consecutively,  and  at 
Guy'.i  Hospitjil  during  fourteen  years,  the  leinoral  artery  was  lied  for  aneurism  24  times, 
with  only  1  dfuth  from  j>yauiia,  and  1  failure,  these  cases  including  'i  in  which  pressure 
hud  been  tried  and  failed.  Prt'ssure  had  heen  employed  in  17.  and  in  11  with  success. 
Mr.  Holmes,  iu  his  leettu-es  at  the  Uoyal  College  of  Surgeons  in  187  1,  moreover,  gives 
some  statistics  of'  n^cent  hospital  practice,  which  possibly  places  the  operation  in  even 
»  hotter  light,  inasmuch  as  out  of  77  cases  of  [Mipliteal  aneurism  treated  by  ligature  at 
Oficr,  the  dejiths  were  II,  or  14  per  cent.,  and  tlve  failures  1"),  or  10  per  cent.;  while  in 
44  other  cnsea  in  which  the  ligature  was  applied  after  the  treatment  by  pressure  had  failed, 
81  ^occecded  >ind  l.*t  failed,  or  21)  per  cent.,  the  mortality  in  the  latter  choss  of  cai^cs,  as 
might  have  been  expccte<l,  being  larger  than  in  the  former. 


376  LIOATCRE    OF    ARTERIES. 

I  may  ndd,  tliat  of  124  eases  of  popliteal  anouri^m  colleeted  by  Mr.  Holmes,  pressure 
eiiccecfled  in  0<5,  and  fml&l  in  08.  In  44  of  llie  itS  casrs  i\u_-  urtcry  vviis  lied,  as  sei'n 
abovt',  10  of  tliest^  dying;  and  of  the  remaining  14,  amputation  was  practiaL*d  in  8,  duaih 
occurn.'d  in  1,  while  in  4  there  was  no  evidence  of  stibAequent  treatment. 

The    operation To  tie    the  vessel,  the  limb  of   the  patient   should   be  slightly 

abdni'led  and  rotated  oiitward.s;  the  leg  being  partially  flexed  and  the  knee  supported  on 
a  piMow.  The  line  of  the  vessel  should  then  be  marked  by  the  eye,  and  the  point  at  which 
the  ligature  is  to  be  applied  <lelermined,  tlie  lower  pari  of  Scarpa's  triangle  bring  the 
*■•  point  of  selection. "  (t^ig*  179.)  An  incision  aijout  three  inehes  in  length  must  then 
be  made  panillel  to  the  vessel,  dividing  the  integument  and  superlieial  fjtseia  down  to  the 
deep  jiarts;  the  course  of  the  su[>errteial  veJn.^  having  previously  been  ascertained  by 
making  pressure  upon  the  saphcna  vein  where  it  jMius  the  deep  femoral^  in  order  to  avoid 
it.  If  the  vein  be  in  ih*'  way,  llif:  incision  can  be  made  by  its  side,  but  generally  it  is  on 
the  inner  side  of  the  wound,  Tlu-  »l<Mp  t'aseia  may  then  W  divided,  and  the  I'nngr  border 
of  the  main  guide  to  the  artery,  the  Sartoriud  musele,  looked  for.  This  is  readily  recog- 
nizable by  the  course  of  its  tibi-es  downrcards  and  inwards,  aud  underneatli  this  the  sheath 
of  the  vessel  is  certain  to  be  found.  The  musele  having  then  been  gently  separated  fn>m 
it$  attachments  by  means  of  tlie  finger  and  held  uutwftrds  with  n  retractor,  the  sheath  will 
be  expo-^ed  with  the  artery  in  froul  and  vein  behind,  the  long  saphenous  nerve  generally, 
and  sometimes  a  nerve  to  the  vastus  internus,  lying  upon  the  vessel.  The  sheath  should 
then  be  opened  witli  caution  and  its  inner  side  held  tense,  an  opening  Iwing  made  suffi- 
cient to  expose  the  vessel  and  admit  the  aneurism  needle;  moreover  care  should  he  taken 
to  keep  the  end  of  the  needle  close  ti>  the  artery,  in  order  that  the  vein  U)ay  not  be  injured 
or  inetuded  in  the  ligature.  The  net-die  ought  to  Ik,'  passed  from  within  outwards.  The 
ligature  having  l><*en  passed,  the  surgeon  must  sjitisfy  liimself  that  nothing  hut  the  artery 
is  surrounded,  and  that  the  right  vessel  has  been  exposed;  he  may  tlu-u  tic  it,  readjust 
the  parts,  ami  close  tiie  wound,  covering  the  limb  with  cotton-wool  and  raising  it  on  a 
pillow.  Should  the  vein  be  Avounded  by  the  luiedle,  the  artery  must  nut  be  tied  at  the 
point  corresponding  to  the  wound  but  about  an  inch  higher  or  lower,  for  "the  thread 
would  be  left  in  the  vein  to  art  as  a  si-ton,  and  phlebitis  could  hardly  fail  to  ensue,  and 
wouKi  most  likely  prove  fatal."  (Holmes.)  Tlte  wound  in  the  vein  should  be  closed  by 
a  tine  ligivture, 

A  ligature  may  separate  from  the  femoral  artery  in  nine  or  ten,  or  not  even  for  thirty 
days,  a  wide  <litl*ereuec  existing  on  this  point — an  analysis  of  cases  decisively  proving 
that  no  genend  rule  can  be  hiid  down  as  to  when  its  separation  may  be  expected. 

Lir.AXrRE  OF  TlIF  Pnl'LITF-AL  ArTFRV. 

I  lianlty  know  under  what  eircumstanees  the  poph'feal  ttrffrt/  may  requirci  the  applica- 
tion <»f  a  ligature,  cxcfijl  for  a  wiumd  ;  as  for  rupture  of  an  artery,  or  for  aneurism  the 
operation  is  as  inuy)plicabli  us  it  would  be  unsuccessful.  Mr.  Poland  has  |)ointed  out  bow 
the  posterior  liganu-nl  of  the  kiMM*-joint  is  fretjuently  involved  in  tin*  laceration  of  the  ves- 
sel. Some  years  ago  I  was  called  upon  to  cut  down  Mjion  a  large  needle  that  had  perforjiled 
the  popliteal  space,  au<l  beeome  lost  in  its  tissues;  alJ  movements  of  rhe  joint  being  im|>03- 
sible  by  the  pricking  pain  of  its  presence.  I  discovered  the  foreign  body  lying  obliijuely 
across  the  popliteal  artery  with  its  point  fixed  in  the  posterior  ligament  of  the  knee-joint. 
The  artery  was  exposetl  without  difficulty  by  an  incision  muile  abng  the  outer  edge  of  the 
eemi-nn'mbranous  muscle,  the  leg  being  extended.  The  vein  is  more  snjwdicial  than  the 
art<'ry,  and  cau  always  be  found  to  its  outer  side  above;  the  nerve  is  still  more  su|>erficia!, 
and  abo\'e  si  ill  further  out,  but  it  lies  over  the  artery  at  the  back  of  the  knee  and  to  iu* 
inner  side  where  covered  by  gastrocnemius. 


LlCATllRP  t>F  THE  PoSTEKluK  TllUAL  AUTKRY. 

Guthrie  brought  the  weight  of  his  great  authority  to  sn[jport  the  recognixed  practice  of 
tying  a  wounded  vessel  at  the  wiujutled  part,  even  in  the  cise  of  the  deeply  placed  ftos- 
terior  tibial  and  jienuieal  arteries,  and  practically  carried  it  out  in  a  sup|Hised  wound  of 
the  latter  vessel  by  nuaking  a  i'ree  incision  ihrougli  the  muscles  of  the  calf  of  thtf  leg  down 
to  the  wounded  artery.  Arnott,  also,  acting  on  Gnlhrie's  suggestion,  tied  the  posterior 
tibial  by  this  method,  though  neither  the  report  of  the  case  (*  Med.-Chir.  Trans.,*  vol. 
xxix),  nor  Mr.  Arnott's  remarks,  are  encouraging  in  any  way  in  favor  of  its  repetition  ; 
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indeed,  modern  surgeons  kave  universally  rejected  the  method  in  favor  of  that  whicl»  h«3 
now  l»een  described. 

It  must  be  premised  that  the  I'ogael  lies  beneath  the  superficial  layer  of  muscles  forming 
the  calf  and  beneath  the  dee|i  fascia,  the  nerve  being  towards  the  inner  side  above,  but  to 
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Llrfttiure  ot  fKntcrior  tibial  artery. 

its  outer  sidt\  in  the  greater  part  of  lis  course.  Its  course  loo  is  indieated  hy  a  line  drawn 
from  the  centre  of  the  popliteal  space  to  a  point  midway  bt?tvvcen  tlie  inner  malleoUifi  and 
the  tendo  Achillis. 

In  order  to  tie  the  artery,  the  leg  must  be  partially  flexed  upon  the  thigh  and  made  lo 
r^«l  uj>on  a  pillow  on  its  outer  side,  the  heel  being  raised  to  relax  tlie  muscles.  An 
incijiion  about  four  inches  in  lengtli  slvould  tlien  he 
made  about  lialf  an  indi  from  the  edge  of  the  tibia 
and  paRillel  willi  it,  through  the  inte<j;ument,  down 
to  the  deep  ftujcin,  avoiding,  if  po!S8ibl<.\  ai»y  large 
.supt'rfielnl  veins.  Tlie  deep  fascia  can  then  be  di- 
vided and  the  mnscles  exposed.  Tim  lower  border 
of  thf  tibial  origin  of  the  solcus  musrlt-  should  then 
be  looked  for,  and  bcneatln  it  a  director  introduced  ; 
the  tibi.nl  origin  of  tliis  niu!»cle  should  then  be  divi*h^d 
the  whole  extent  of  the  wound.  Tlie  glisleaiug  le«- 
dinouK  fovering  of  the  deep  surface  of  the  iau«<cte  ia 
an  ♦•xcellent  guide  to  the  vessel,  and  j^honld  not  be 
'  iken  for  the  deep  fascia  which  lies  deeper,  and 
ith  which  is  found  the  vessel.  To  .search  for  tlie 
artery,  the  leg  mu^t  Ik"  well  flexed,  the  lieel  drawn 
up,  and  the  muscles  retnicteil.  The  ligature  can  then 
be  piuidcd  in  the  most  convenient  way» 

On  the  dead  subject  this?  operation  is  not  difficult, 
and  on  th»5  living,  more  j»articularly  when  jierformed 
wiib   the  aid  of  Et^march*!*  bandage,  it  can  hardly  be  so  **  difficult,  tedious,  bloody,  and 
dangerous,**  aa  Mr.  Guthrie  has  descrilw'd,  and  as  is  his  own  oju'iiilion. 

The  operator  ijhoidd  be  careful,  however,  not  to  divide  the  tibial  origin  of  the  f^oleu* 
tiHi  near  the  tibia,  as  in  doing  so  \w  n»ay  penetrate  too  deep  beneath  the  deep  fWMa,  and 
thus  lose  his  best  guide,  viz.,  the  gli;;tening  tendinous  tibud  origin  of  the  soleus. 

To  tie  the  artery  at  the  lower  third  of  th**  hij  hchind  the  itmer  maUeolus  is  a  simple 
';>•  rntion.  It  lies  with  the  venjc  conViles  at  the  junction  of  the  anieitor  with  tlie  middle 
(i.iid  of  the  j*pnce  between  the  malleolus  and  the  beel,  the  nerve  being  behind.  Jt  can 
readily  be  exposed  by  a  curved  incision  two  inches  huig  over  the  course  of  the  vessel, 
dividing  integument  and  deep  fascia,  which  is  thick  from  receiving  many  tihres  from  the 
itiiernal  lateral  ligament.     The  relative  position  of  the  vessel  can  easily  be  seen  in  the 
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Ligature  of  the  Antebior  Tibial  Artert. 

This  oijeration  is  fur  from  simple,  inasmuch  as  the  vessel  lies  buried  in  the  upper  two. 
thirds  of  its  course  between  the  muscles  on  the  interosseous  membrane ;  its  wunn  is  indi. 
cated  by  a  line  drawn  from  the  inner  side  of  the  head  of  the  fibula  to.  the  base  of  the  great 
toe.  The  surgical  guide  to  the  vessel  is  the  tibialis  onticus  muscle,  which. /te«  to  itt  in»tr 
iide  throughout  its  course. 

Fio.  182.     .• 
TtbiaUs  anlleU9 


diaiioritfit 

Ligatarc  of  tho  anterior  tibial  artery. 

To  reach  the  vessel  in  the  upper  two-thirds  of  its  extent  it  is  important  to  expose  the 
intermuscular  space  sepaniting  this  tibial  muscle  from  the  extensors  communis  digitomn 
and  proprius  pollicis,  and  the  best  way  to  accomplish  this  is  to  make  an  oblique  iDcinoB 

four  inches  long,  commencing  at  the  outer  e^ 
Fio.  1S3.  of  the  tibia  and  directed  downwards  and  eot- 

wards  towards  the  external  malleolus,  diridiif 
the  integument  and  superficial  fascia.  The  de^ 
fascia  will  then  be  exposed,  and  the  first  white 
line  external  to  the  tibia  will  be  found  to  nark 
the  intermuscular  space  outside  the  tibialis  to* 
ticus  muscle  in  which  the  anterior  tibial  artery 
is  to  be  found.  The  fascia  over  this  line  naj 
then  be  opened,  and  the  muscles  separated,  the 
foot  being  well  fiexed  to  facilitate  this  measure. 
The  anterior  tibial  nerve  will  then  come  into 
view,  and  beneath  it  the  artery  will  be  fonnA 
The  ligature  may  be  passed  as  best  can  be  doofc 
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Ligature  of  Dorsal  Arteries  of  the 
Foot. 

The  dorsalis  pedis  artery  should  be 
ligatured  to  the  outer  side  of  the  extfwor 
proprius  pollicis  muscle,  by  the  side  of  which  ft 
lies.  Tiie  vessel  can  readily  be  exposed  by  •■ 
incision  made  along  its  course,  the  integument 
and  deep  fascia  being  divided.  (Fig.  183.)  '^ 
is  crossed  at  its  lower  part  by  the  tendon  of  the  extensor  brevis  digitorum  muscle,  and  the 
nerve  lies  outside  the  vessel,  while  venie  comites  attend  the  artery.  The  tendon  of  the 
last-named  muscle  is  an  infallible  guide  to  the  artery,  as  it  crosses  it,  whilst  the  tendon  rf 
the  extensor  proprius  pollicis  muscle  is  the  guide  to  the  incision.  The  surface  lineoftWl 
vessel  extends  Iroin  the  middle  of  the  joint  of  the  ankle  to  the  base  of  tlie  first  metatjuw 
space. 


Ligature  of  dorHulis  podiu  artery. 
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INJURIES  AND  DISEASES  OF  THE  VEINS. 
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never  jeU  out 
artery  and  vein 

are  puncturt'd,  il  appeal's  us  a  d»rk  bund,  streaniiiig  through  ;i  red,  or  vtce  i^ersd ;  ihe 
rtdntive  thicknesjs  of  the  blaek  or  red  bund  indieuliTig  llie  extent  of  the  wound  in  the 
artery  and  vein.  Vressure  on  the  distJil  side  of  a  wounded  vein  controls  bleeding,  whilst 
pre>:sure  on  the  cardiac  side  increases  it. 

AVoun<ls  of  veins*  unite  na  do  wounds  of  arteries,  the  reparative  process  being  alike  in 
both,  Aft»*r  a  clean  incision  into  a  vein  repair  may  be  j^o  perfect  in  a  few  days  a-s  to  leave 
no  trace  of  injury  behind.  The  lips  of  a  wound  in  u  vein  readily  unite — as  after  vunec- 
tion,  when  kept  together  by  gentle  pressure,  or  tlie  application  of  a  ligature. 

A  rompUtely  divided  vein  contracts,  though  soinenhat  less  than  an  artery  :  it  also 
rettncfs  into  its  ?heath,  and  the  natural  anvst  of  henujirhage  is  helped  by  these  actions, 
together  with  the  coagidation  of  iJie  blood  in  the  vein  and  around  its  orifice.  Dut  tiiese 
proces*:es  are  ^low  in  their  action,  very  feeble,  and  practically  insufficient.  Fortunately, 
however,  hemorrhage  from  u  divided  vein  is  easily  arrested  by  wi^ll-adjusted  pressin-e  ami 
by  elevation  of  the  limb.  After  amputations,  if  venous  bleeding  persist  on  the  removal 
of  the  tourniquet,  and  should  the  means  just  indicated  have  failed,  the  bleeding  vein  may 
be  acupreafied,  ligatured,  or,  wliut  is  b<itter,  twisted,  to  sto[>  it.  When  deep  veins  of  large 
size  are  divided  and  carniot  be  treated,  n  fatal  result  rapidly  ensues. 

A  pttrtift/fi/  divided  vriit  often  gives  much  trouble,  although  not  when  superfeial^ 
because  the  elevation  of  the  limb,  and  a  compress  carefully  strajipcd  or  bandaged  over  the 
wounded  jmrt  are  generally  sufficient  to  ch(;ck  the  bleeding,  and  in  three  or  four  days, 
repair  may  fairly  be  exijected. 

Wounds  of  d*'*y  reinSi  however,  are  of  grave  importance,  for  they  may  be  so  situated 
that  pnis-surc  cannot  Ik?  applied,  or,  bleeding  may  be  so  profuse  as  to  cause  speedy  death ; 
nod  further,  unliealtliy  inflammation  of  the  vein  may  follow  with  all  its  dangers. 

In  wounds  of  any  of  the  veins  of  the  extremities  well-jipplied  pressure  is,  as  a  ride, 
?iuf]icient  to  arrest  bleeding,  and  give  time  fur  re[)air,  altlioiigli  when  the  trunk  of  the 
fcmorul  vein  is  wounded  in  operatiouj  as  in  ligature  of  the  fetnural  artery,  the  opening  in 
ibc  vein  may  be  taken  up,  when  it  is  in  \iew,  with  u  pair  of  forceps  and  tied  with  a  fine 
silk  ligature.  The  same  should  be  done  to  a  punctured  wontid  of  the  internal  jugular,  or 
any  large  vein.  When  this  practice  cannot  be  carried  out,  the  whole  vein  must  be  lied. 
Wounded  veins,  indeed,  may  be  treated  on  the  same  principles  as  wounded  arteries. 
When  pressure  is  enough  to  arrest  hemorrhage  from  a  vein,  however  large,  tlie  ligature  is 
not  n'«|uired  ;  but  when  it  fails,  or  is  inuppliciible,  the  ligature  may  be  fearlessly  employed. 
The  dread  of  setting  u[t  phlebitis  by  ligaturing  veins  is  based  on  prejudice  and  not  on 
^X[>eriencc  ;  it  is  doubtless  due  to  the  infiuence  of  authorities  who  have  proiiounceil  against 
iL  It  cannot,  however,  be  disputed  that  phlebitis  occasionally  follows  the  surgical  Ireat- 
mrnl  of  veins.  When  it  occurs  the  atlection  h  serioua,  and  tiikes  phice  only  in  tho 
enfeebled  and  caclu'ctic. 

Wounds  of  the  inUcnal  jugular  and  subclavian  v^tns  are  as  fatal,  and  probably  more 
so,  as  wounrls  of  thtt  carotid  or  subclavian  arteries.    When  the  interival  jugular  is  wounded 
nwxr  ibc  base  of  the  skull  life  is  sj>eedily  destroyed,  and,  when  near  its  cardiac  end,  to  the 
danger  of  hemorrluige  is  added  tiiat  of  the  introduction  of  air  into  the  heart.     When  the 
;„. ....... I  ;.ijruJar  J^  divided  ahoi^e  the  clavicle,  the  orifice  remains  open  ;  the  walls  not  col- 

1  they  would  at  a  greater  distance,  owing  to  their  connections  with  the  deep 

c»  rvi.  ,11  lascia;  retUix  bleeding  consequently  takes  place  from  tho  cardiac  end,  and,  during 
»ome  violent  inspiratory  act,  air  may  be  drawn  into  the  circulation  and  into  the  heart, 
causing  death.  Hence  gn'at  care  is  always  required  in  ojierating  about  the  root  of  the 
Deck  to  avoid  hu'ge  veins,  and  to  compress  or  ligature  them  when  wounded.* 

[*  Soo  Pai>er  liy  S.  W.  Qri»ss,  *  Am«ricAn  Journ,  Med.  ScSouwb,'  1807.] 
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"Wlior.  ileuth  transpirL*s  from  primnry  hi'morrha|»e  from  the  interna!  jugular  it  iftgen* 
rally  wiiliin  an  lionr.  I  recorded  in  tlie  *  Trans,  of  Paid.  Sin*.'  hi  1857  wuch  u  oa^  whid 
occuiTfil  in  tJje  pnictice  of  Mr.  Hirkett,  a  st^cond  was  recorded  by  Mr,  Henry  (Iray  fc 
*  Ilolmt's's  SurgfiT,*  ami  a  ihiid  by  Mr.  Samuel  Ctwper  in  his  '  First  Lint'S  of  Surgerr.* 

When  death  does  not  jinpervene  from  cillier  of  these  Iwo  causes,  yet  it  may  occur  fi 
secondary  hcmorrltiigo  or  from  pyiMnia. 

A  vertical  incision  into  the  intenui]  jugular  vein  is  not  neceswirily  attended  wilJi 
fatal  hemorrlmge.  When  Ideeding  oeem-s  it  will  be  recurrent.  Tliis  was  well  iiiustnit 
in  a  case  recorded  by  Mr.  Woodman,  of  Exeter  (*  Bril.  ^^ed.  Jour.,'  1H73),  in  wliinh  t 
internal  jagalar  vein  was  litr-ittired  with  a  succer^sful  result.  [Agnew's  successful  ligiUU 
of  (his  vein  bus  been  mentioned.] 

Coagulation  in  veins.     Adhesive  pMebitis. — When  a  vein  was  found  bv 
older  surgeons  obstructed  by  a  fibrinous  clot,  the  susjiicion  of  phlebitis  was  «      * 
wlien  this  clot  contained  in  its  centre  a  "  jairiform'*  lluid,  the  evidence  of  i^ 
action  was  considered  to  be  strong.     When  the   clot  was   more   or  less  adherent  Ui 
inner  membnvne  of  the  vein,  and  tbis  membrane  presented  a  pink  ap[)eurance,  the 
dence  wufj  lliou;:,'ht  to  be  complete.     At  the  [>resent   day,  however,  none  of  these  )J»cnj 
mena  are  acce[>ted  as  true  indications  of  tw  inflamed  vein;  lus  it  is  known  llmf  hi 
coagulates  S[>r>ntaneously  in  a  W(>unded,  lacerated,  or  bruised  vein  from  prolonged  |>rw«l 
upon  its   walls^  or  inflammatory   changes  in    the   parts  around,   and   tliat  even  in  ifl 
nourished  and  cachectic  subjects*  tbere  is  a  remarkable  tendency  for   the  (ibrinoflk 
blood  to  become  deposited  u[ion   the  serous  lining  of  the  veins,  either  idio^wilhicully 
some  altered  condition  of  the  blood,  or  on  the  siigbtest  injury,  without   the  existeiicw 
inflnmmatory  action. 

The  su[>posed  pus  found  in  the  centre  of  the  fibrinous  mass  is  known  to  l>e  naide  up 
tlie  white  blood-eorpwscles  |jresent  in  all  coagula,  while  the  pinkish  tint  upon  the 
lifiiing  of  the  vein  is  due  to  the  mere  imbibition  of  coloring  matter  from  the  blood,  and 
to  inHammattiry  injection. 

A  eUit  oiu'e  formed  in  a  vein  rapidly  increases,  the  stream  of  blood  as  it  flows  oref 
de[K>siting  fresh  hiyers,  until  the  whole  calibre  of  (he  vein  is  obstructed  ;  when  the  proci 
is  slow  regular  layers  of  tibrin  may  be  seen  in  section,  but   when   nipid   the  clotting 
irregular.     At  the  extremities  of  the  clot,  also,  like  itciTetions  are  deposited  ;  the  co»] 
inen'ase  more  or  less  nijddly  in  all  directions  and  into  all  branches,  till  complete  ol»r 
lion,  or  TiiitOMBOSi!*,  lakes  place.     Tiiis  clotting  of  blood  in  the  vein  becomes  an 
only  by  tlie  blood  stream  of  a  junction  trunk*     These  coagula  can  rejidily  be  removed 
washing,  and  when  removed,  the  lining  membrane  of  the  vein  will  generally  be  f< 
natural  and  the  valves  visible.     The  coat  of  the  veins  at   times  may  ap[icar  thickei 
from  contraction,  but  Mr.  Calletider  tuis  shown,  that  this  is  nttt  real  but  only  an  a}> 
condition,  the  coats  of  the  veins  readily  yielding  to  pressure  under  water.      In  the  |i 
of  cure  sometimes  the  clot  will  eontnict  towards  one  side  of  the  vein,  thus  allowing 
blood  to  pass  and  tlie  circulation  to  become  re-established.     In   mrer   cases  the  bl 
•'  may  drill  for  itself  a  jiassage  through   the  centre  t»f  the  clot."     Ordinarily,  howcvef( 
diflerent  result  takes  place,  the  vein  becomes  permanently  obliterated,  the  clot  ami 
ultin»at<dy  contracting  so  as  to  form  a  firm   and  shrunken  cord.     In  rare  crises,  the 
may  subsecjuently  organize.     Authors  have  described  these  as  instances  of  adhnirf  jt 
hitis.     In  fiielde  and   cachectic  subjects,  however,  these  curative  changes  cannot  t; 
place.     The  clot  instead  of  organizing  will  soften  and  disintegrjile,  giving  place  to  bl« 
stained  puriform  tluid,  that  may  be  carried  into  the  pulmonary  circulation,  and  cHti^inj 
lobular   pneumonia  such  as  is  found  in  pyiemia  from  embolism  of  the  pidmonary  art- 
This  was  well  illustrated  in  the  following  case,  extracted  from  the  catalogue  of  the  G 
Museum,  No.  1521**.     Jugular  vein  exhibiting  a  wound  occupying  about  half  it*  circ' 
ference,  and  situated  about  half  an  inch   above  the  subclavian,  the  neigiiboring  brand 

showing  the  effects  of  phlebitis James  F— ^  tet.  30,  under  Mr.  llirkett.      lie  rect'iv 

stab  with  a  knife  in  the  left  side  of  the  m3ck  which  wounded  the  jugular  vein;  ro' 
hemorrhage  followed  and  continued  for  some  days,  when  symptoms  of  phlebitis  set  iu 
he  died  of  pneumonia  twenty  days  after  the  accident.     The  vein  was  found  to  l»e  worn 
as  seen   in   the   pre|jaration,  its  coats  inlilfrated  with  lymph,  and  iti»  interior  filhd 
fibrin.     The  lungs  were  filled  with  abscesses. 

Kesuits  such  as  these,  however,  do  not  occur  under  all  circumstaticee,  but  only  in 
feeble  and  cachectic,  for  **tlie  clot  av hen  softened  is  usually  shut  olT  in  an  upward 
downward  direction  by  newly  added  coagula.  The  softening  begins  in  the  conguli 
formed,  and  not,  tis  VircLow  states,  in  those  first  deposited,  for  in  the  »drane<*  rf 
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tUHbuty  the  patient's  lienUli  fails,  and  llie  tibrin  becoTnes  more  ami  more  prone  to  dusinte- 
grute  and  .sol'tiin  into  n  puriform  rtuid."  (Cullender.)  The  clot  softens  nUo  in  the  centre 
and  not  at  its  |>eriphery,  tuid  such  aiscs  have  been  described  its  eattimples  of  suppurative 
phJrhitis.  * 

Symptoms. — The  most  prominent  svmpfoni  of  an  obstructed  vein  is  oedema  of  the 
p{U*ls  below  the  obslniclion,  st>n»e  fulness  of  the  superficial  veins,  local  pnin  smd  tefuler- 
nc?s ;  constitutional  disturbance  of  various  degrees  of  severity  generally  [uereding. 
When  s«|M*rtieirtl  veins  are  involved  the  symptoms  may  be  chiefly  local,  but  in  the  case 
of  dee[>  vein^,  cotistitutioiml  di^iturbance  is  certain  to  accompany  lueal  action.  Among 
the  superficial  veins  the  sa[*hena  of  the  leg  and  thigli  is  most  cou^mouly  affected,  and  id 
often  a  sequela  of  a  varicose  condition.  Under  these  circumstances,  the  tortuous,  dihUed, 
iiHJurated  vein  becomes  a  marked  object,  set  as  it  were  in  a  frame  of  hardened  inflamed 
skin  and  cellular  tissue.  Tlic  parts  themselves  will  to  a  certainty  be  painful,  and  the  pain 
and  tenderness  probably  extend  up  the  ihigh  as  far  as  the  groin.  Anuing  the  deep  veins, 
ibe  common  femoral  or  iliac  is  more  frequently  involved  than  any  other,  and  what  is  known 
by  tSk.  **  white  leg"  is  due  to  this  affeclion  ;  it  being  an  oedema  of  the  leg  from  an  ohslrue- 
lion  to  the  femoral  or  iliac  vein,  and  is  usually  the  first  symptom  that  attracts  attention. 
Ix>eul  pain  and  tenderness,  with  njore  or  less  constitutional  disturbance,  always,  however, 
ttCconi[»any  the  *edema.  In  some  cases  the  phlebitis  is  of  a  very  mild  character,  and  tlu'n 
n  good  H'sull  may  be  anticipatei! ;  l>ut  in  others  it  is  very  severe,  and  in  such  suppurative 
changes  will  pmbably  take  place. 

It  iM>metirne3  ha[(pens  that  a  limb  becomes  mncli  enlarged  and  solid  in  the  deeper  but 
tJot  in  the  superficial  parts,  that  is,  no  (rdemu  of  the  cellular  tisstje  beneath  the  skin  will 
b^'  present,  although  the  sui>erHcial  veins  may  be  turgid-  The  absence  of  this  aym|itom, 
hovsever,  must  not  mislead  ;  as  it  simply  indicates  tJiat  the  superficial  circulation  is  efficiently 
carried  on.  and  that  no  stagnation  exists  sufficient  to  allow  of  passive  serous  exudation. 

When  these  cases  proceed  favorably  the  swelling  will  ^^nidually  subside,  a^  will  also 
every  other  symptom,  the  vein  either  recovering  its  normal  condilion,  or  the  blood  linding 
its  way  through  other  channels.  Wlien  they  go  on  unfiivorably,  suppuration  will  take  place, 
fuid  if  the  deep  jmrCs  are  involved,  the  case  assumes  a  very  serious  a.spect ;  as  a  local  or  a 
diffused  abscess  may  result  (the  latter  condition  being  the  more  common)  and  then  blood 
poisoning  too  frequently  ensues  with  its  usual  consequences. 

Trkatmext. — The  two  great  indications  for  treatment  in  tfiese  crises  are  (1)  to  favor 
tht  renont  circulation  of  the  parf,  and  (2)  to  impruve  the  general  conditimi  of  the  patient. 

The  fii-st  can  be  attained  by  elevation  of  the  limb,  the  foot  being  niised  higher  than  the 
hipt  and,  by  the  application  of  warmth  to  the  fwirt  in  the  shape  of  fomentations  or  cott<m-wool. 

The  second  c^n  be  carried  out  by  the  administration  of  a  simph^.  nutritious  diet,  ionics, 
Kuch  «»  quinine,  bark  or  iron,  and  stimulants  cwrefully  adjusted  to  ihe  wants  of  the  indi- 
riduul  case. 

Puin  must  be  allayed  by  both  local  and  general  means,  ad  poppy  fomentations,  and  the 
internal  use  of  opium,  morphia,  or  chloral. 

Leeching  should  never  be  resorted  to,  nor  mercury  in  any  of  its  forms,  as  the  practice 
was  based  on  a  mistaken  pathology,  and  tlierefore  should  b«  discarded. 

When  suppuration  appears  it  must  be  dealt  with  on  ordinary  principles,  as  it  is  wise,  as 
a  nilc,  to  evacuate  it  aa  soon  as  it  has  declared  itself. 


Gouty  Phlebitis. 

Subjects  who  are  gouty  from  hereditary  or  acquired  causes  are  likewise  liable  to  adhe^ 
stre  phlebitii.  Sir  .1.  Paget  has  well  described  tiie  affection  in  his  '  Clinical  lycclures,' 
lH7ii ;  and  Mr.  Gay  luis  also  written  ably  upon  it  ('  Lancet,'  May  I  9th,  1877):  *'  In  such 
CMc»  the  phlebitis  mny  have  no  intrinsic  characters  by  which  to  distinguish  it,  yet  not 
rarely  it  has  peculiar  marks,  especially  in  its  symmetry,  apparent  metastsises,  and  irequent 
recurrence*." 

Like  other  forms  of  phlebitis  it  is  more  common  in  tlie  lower  than  in  the  upper  extremi- 
lies,  yet  it  may  be  found  anywhere.  It  affects,  however,  the  superficial  rather  than  the 
deep  veins,  and  often  occurs  in  |Mitches,  affecting  on  one  day  (for  example)  a  short  pieco 
of  the  «>aphenou8  vein,  and,  the  next  another  piece  of  the  same,  aoue  other  distant  vein, 
or,  a  corresponding  piece  o'H  the  opposite  vein. 

Th«  inflamed  |K)rtiuns  of  vein  usually  feel  hard,  and  are  painful  to  the  touch.  The  soft 
part^  covering  the  vein  become  slightly  thickened,  and  often  liave  a  dusky  reddish  tint. 
When  the  deep  veins  are  involved,  ccdema  appears  with  the  well-recognized  results  of 
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venous  obstruction,  *'tlie  limb  i>ecoiinj!*  big,  clumsy,  featureless,  he^ivy,  and  stiff;  it^sVm 
is  cool  nml  ttiay  be  ptile,  but  more  often  it  ba-s  a  pnrtial  slight  livitl  lint,  wliich  mighj  he 
disf.ertHMl  by  eomjiarison  witb  tbe  other  limb,  and  has  mottlings  from  small  CHiiuionui 
veiii:^  visibly  disiernlcfi"  The  limb  tluB  enlarge"]  feels  (edematous  ibrougboui;  botfiro 
and  ti^ht-skinne*!,  not  yicblin;i;  easily  to  pressure,  ami  not  pitting  very  deeply. 

By  almost  this  sUite  alone  the  disease  can  somelimesi  be  recognixcd- 

The  ry»HftifuttonaI  sii/mjttoms  associated  with  tins  local  affection  vary  from  some  slight 
febrile  condition,  to  tliose  met  with  in  acute  gout.  Complete  recovery  may  lake  pk(e 
in  this,  as  in  other  forms  of  phlebitis — tbe  veins  becoming  pervious  in  some  cases  ani 
obstructed  in  others;  tbe  limb  reassuming  its  healthy  condition  or  becoming  perm*- 
nently  enlarged,  cumbrous,  and  heavy.     Tbe  ri??k^  of  embolii^m  are  also  the  sutiie. 

Treatment.^ — Nolbiug  special  can  be  recommended,  as  the  so-culled  gout  remeiUwdo 
not  appear  to  have  much  iniluence  on  the  local  disf?a*c.  Kest,  elevation  of  tbe  limb,  lead 
lotion  to  the  ifjllumed  vein  when  superficial^  and  fomentations  wlien  deep,  nre  the  clii«f 
points  to  be  attentled  to  in  the  local  treatment;  as  well  sw  a  lower  diet,  abstention  fn)ai 
sliinulants,  and  snline  drinks  in  general.  When  feebleness  exists  the  li<pmr  amuiotiiji  in 
doses  of  five  to  ten  drops  with  bark  is  an  excellent  remedy,  but  at  others,  quinine  if 
called  for. 

There  is^  however,  another  form  of  phlebitis  that  must  be  mentioned,  and  which  is  by 
far  the  most  serious,  viz.,  tb»^  utilmtfth^j  titjfkse  or  snppurative  phlehitU.  It  is  an  affW- 
tion  of  the  cellular  tissue  around  tbe  veins,  these  veins  themselves  being  secondiinlf 
involved.  It  is  a  species  of  erysipL-latows  inflammation  of  a  low  type,  and  it  is  only  found 
in  ttie  feeble  and  cachectic.  It  comes  after  a  severe  injury  to,  or  openilion  on,  bone,  cf 
otherwise ;  after  a  slight  contusion  or  a  severe  wound ;  it  may  supervene  on  the  puncture, 
division,  or  ligature  of  a  vein,  or,  chronic  suppurative  disease  more  ]»articulftrly  of  tlii 
bones  of  the  cranium.  It  occurs  also  in  the  puerperal  stale.  Depending  upon  »  vitiatrd 
coudidon  of  the  blood,  *'  we  are  able  to  appreciate  how  it  is  that  tlie  many  different  fonni 
of  phlebitis  may  follow  vai*ious  dissimilar  injuries,  and  reconcile  the  frequency  of  theit 
occurrence  after  openilions  involving  the  venous  system.  Tlie  dangers  are  not  !o  b* 
looked  for  when  the  general  condition  of  the  system  of  the  individual  is  good,  and  wi»'« 
the  walls  of  the  vessels  are  in  a  heall hy  state,  but  they  may  be  antieipated  in  L*rifwhli?4 
and  broken-down  constitutions,  more  [»articidarly  when  the  coats  of  the  vessels  are  abnor- 
mally changed.  l'[)on  such  a  chtss  of  pers<ms  operative  procedure  should,  therefon;,  if 
possible,  be  avoided."     (Dr.  S.  W.  (iross,  IHlu.) 

The  disease  shows  itself  as  a  purulent  infiUnition  of  the  ctdlnlar  tissue  fsurronndin^  •!* 
vein,  with  a  thickening  and  softening  of  the  coats  of  the  vein  itsLdf.  As  the  diw.'afc  |it<>' 
gresses,  abscesses  tbrm  around  the  vein,  whilst  the  eircuhilion  through  it  is  arre>Jeil  Hr 
the  formation  of  coagnla  in  one  spot,  and  a.  sloughing  abscess  in  nnotSier.  In  8Uj>rr6ciili 
veins,  such  as  in  the  leg,  all  these  changes  can  be  well  observed,  but  in  the  deep  tbrv 
ditRcult  to  diagnose.  In  the  superficial,  the  external  signs  of  inflammation  arc  well 
marked,  local  redness  and  brawniness  of  skin  around  a  dilated,  thickened,  and  tortuotH 
vein  being  the  chief  symptoms-  As  the  dis*'a-sc  ])rugresses,  locid  abscesses  ap|H'ftr  in  l! 
vein  itself,  which  yield  blood  and  pus  on  being  opened,  these  contents  being,  do«blIt«t 
brokefi-down  coagula. 

The  constitutional  sym)»tom5  vary  witb  the  extent  and  severity  of  the  disease;  markeJ 
depression  of  the  general  powers  always  being  present,  whilo  rigors  not  only  usiicr  to 
attack,  but  attend  its  progress;  each  one  probably  indicating  some  suppurative 
Local  pain  and  sleeplessness  are  common  accom|)animents,  and  in  cases  that  cea^d' 
local  and  have  an  infective  tendency  tho!*e  known  as  typhoid  symptoms  occur 
blood-jHiisoiiing  or  pyiemia  appears,  the  symptoms  are  such  iis  have  been  described 
early  chapter. 

On  the  Presence  of  Ait^  in  Veins, 

That  air  may  find  its  \\i\y  to  the  heart  tlirough  an  open  vein  and  cause  sudden  dralbil 
18  a  clinical  fact  with  which  alt  surgeons  should  be  familiar,  also  that  it  generally  occil 
during  the  removal  of  tumors  about  the  neck  and  axilla,  amputations  at  the  shoulde 
and  operations  or  wounds  involving  the  cervical  or  other  veins.  It  has  likewise  i 
in  uterine  surgerj"  from  the  injection  of  air  or  gas,  &c.  Two-thirds  of  the  patient*  i 
die  from  the  accident,  hidf  within  a  few  minutes,  others  living  hours  or  a  few  days.  Tl»*j 
accident  is  favorcfl  by  a  thickened  state  of  the  xein,  and  is  generally  indicated  durini'  diil 
progress  of  an  openition  by  a  sudden  gurgling,  hissing,  or  bubbling  sound  in  the  wo 
associated  with  venoua  bleeding,  sudden  faintness  and  insensibility  of  the  patient,  or< 
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TtiUiaii'*,  probably  tcrminaliiig  in  death.  When  this  resiult  iloes  not  nt  onco  tmnspire 
there  will  hn  laboivil  and  in-egular  re-^pi ration,  fumultuons  action  of  the  heart  and  feeble 
puls«%  the  lividiiy  of  the  patient  gradually  disappearing;  the  heart  then  regaining  its 
nalunil  action,  and  the  pfilieut  recovering.  Bubbles  of  air  may  at  limes  be  seen  in  the 
wound.  In  some  cases,  the  patient  will  give  a  sudden  cry  with  the  tirst  onset  of  the 
6yaiptoD]j». 

Aftfr  death,  ev5<lence  of  the  admixture  of  air  will>  tlie  blooil  has  been  found,  such  as 
habUea  in  the  vessels  of  the  bmin,  or  in  the  large  venous  trunks  and  arteries.  In  some 
Cflae«i  air  has  been  found  in  the  right  cavities  of  the  heart.  Wliere  a  suspicion  of  this 
C4iii9e  of  death  exists,  the  hefirt  and  large  vessels  sliould  be  opened  under  water  to  make 
niariifest  the  escajn?  of  air-hubbles — one  single  bubble  indicating  air  in  the  heart,  and  many, 
:iii  in  the  vessels.  Experiments  on  animals  by  Erichsen,  and  by  a  French  commission, 
ten<l  to  confirm  this  observation. 

[Why  dealii  i>ceurs  after  the  entrance  of  air  into  the  veins  is  a  disputed  point  ;  feome 
believe  that  the  air,  reaching  the  right  ventricle,  prevents  proper  closure  of  the  valves, 
others  that  frothy  blood  is  pumped  into  the  lungs,  and  there  is  consequently  a  want  of 
properly  aerated  blood  sent  to  the  nerve-centres.J 

TutATMKNT. — How  to  de^il  wlth  these  cikses  has  now  to  be  considered,  and,  without 
doubt  preventive  are  more  important  than  curative  measures.  In  dealing  with  large 
vein*,  or,  indeed,  any  veins  near  their  ciirdiac  ends,  the  surgeon  should  be  careful  to 
apply  pressure  and  to  maiutain  it  during  the  operation  ;  whila  in  some  instances  it  is 
more  expedient  to  ligature  before  dividing  or  twisting  them.  lAHien  the  bubbling  sound 
hfis  Ix-en  heiird,  pressure  must  at  once  be  applied  to  the  spot  where  the  bubbles  appear. 
When  a  large  vein  has  been  wounded  by  accident  and  its  division  is  not  required,  the 
opening  must  be  taken  up  hy  forceps  and  carefully  closed  with  a  tine  silk  ligjilure.  The 
surgeon  sliould  always  jivoirl  large  veins  \vlien  it  is  possible. 

When  air  has  Ik-cu  udmittt-d  into  the  heart  jin<l  itii  actiim  interfered  with,  the  surgeon's 
nin«  should  he  to  keep  up  ils  action  and  help  tlje  respiratory  act  by  artiHcial  means  such 
a«i  by  cold  water  on   the  face  and  thonix,  slimulanls,  as 
ammonia  to  the  nostrils,  &c.     Aniussjit  ascribed  recovery  Pw.  184. 

in  one  of  his  cases  to  pressure  upon  the  chest,  leaving  the 
opening  in  the  vein  ivap,  to  allow  of  the  escajje  of  the  ad- 
mitted air,  but  in  adopting  tliis  practice,  care  must  be  ob- 
served to  close  the  orific*'  of  the  vein  in  the  inspinxtory 
inf.  Brandy  and  dift'usiblu  stimuhints  should  also  Ixj 
li   .  ly  given  to  sustain  and  stimnljile  the  vital  organs.' 

Hypertrophy  and  atrophy  of  veins  occur  iu  pre- 
cisely >imilar  circumsUinces  as  hypertrophy  and  atrophy 
of  other  structures.  Tlius,  wliere  increase  of  function  of 
a  part  exists,  or  increased  growth,  the  veins  will  elongate, 
dilate,  iind  thicken.  When  decj-ease  of  function  or  disease 
of  a  part  takes  place,  the  veins  waste  or  become  atrophied 
with  other  structures.  Hence,  after  amputation  of  the 
lUicrh,  the  femoral  vein  becomes  as  small  as  the  anterior 
rill!  ;  and,  in  Mr.  Cot^k's  case  of  arterial  varix  related  in 
pu^.*  i^.>4,  the  vein  above  the  varix  withered  to  a  mere 
cord.  On  the  otlier  hand,  in  the  same  case  of  arterial 
.  M^x.  the  popliteal  vein  below  the  varix,  when  taking  on 
ntion  of  an  artery,  became  much  enlarged  and  thick- 
tiicd,  in  fact  hyitertrophied,  simply  on  account  of  the  in- 
crease of  work  it  had  to  jKiTform  under  its  new  condition; 
and  llic  superficial  cutaneous  veins  through  which  the 
whole  of  the  returning  blood  must  have  passed  became 
enormous'ly  enlarged.  An  equally  gou<l  instance  of  liyper- 
Crophy  of  veins  ciin  be  seen  %vhen  any  ohslruction  occurs 
Iu  one  of  the  cavie  or  any  large  venous  trunk,  the  venous 
circiihition  making  its  way  through  other  channels,  whieh 
ronjM'quently  enlarge.  Thus  in  Fig.  1H4  the  skin  veins  of  the  ahtlomen  and  chest  are 
wj«.*n  to  be  enormously  distended  and  hypcrtrophied  to  curry  on  the  circulation  from  tlie 

•  Tli#  THtAvr  n»»y  r^fnr  to  hu  >nluiirjib!e  pujwr  on  lliia  8ul>ject,  !iy  Dr.  J.  S.  Oroen,  of  Mnssft- 
rku»att«y  *  Amur.  Med,  Joorn.,'  lMi4, 
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lower  juiri  uf  the  body  to  the  heart;  the  lower  vena  cava  having  been  completely  ob- 
structetl  from  wincerous  disease.  The  womun,  a-t.  47,  a.  ptitient  of  Sir  W.  \V.  Gull,  had 
no  tKilcniu  of  ihtf  lower  extremities  all  through  the  ease,  tliiis  [iroviiifr  the  j>erfection  of  the 
com[>eiisutnry  venous  collatenil  eirculatidii,  nrui  iiroUibly  indicfiting  the  gradual  j)j*ogreti.s 
of  thtf  nbslruL'tion.  [I  pxamined  iijiiiiiiliir  case  some  years  jigo  where  the  obstruction  wai5 
SO|»|ioseil  to  be  due  to  an  intra-thonieie  nneurii-ru.] 

Calcareous  and  atheromatous  diseases  of  the  coats  of  veins  may  oeeur, 
but  arc  rare  aifections  when  coin]>ared  with  their  frequency  in  the  arteries.  In  Guy's 
Museum  l.WB**,  there  is  a  good  specimen  of  ossified  F4i|diena  vein,  and  at  St,  Thomas's 
Hospital  aud  the  College  of  Surgeons'  Musemns  may  be  fo\ind  examples  of  calc4ireous 
degenenition  of  other  veins.  Gay  has  also  described  n  dissection  of  a  varix  which  *' ap- 
pears to  have  been  occasioned  by  disease,  originally  atheromalous,  followed  by  softi-ning 
and  ulcemtion  of  the  inner  and  middle  tunics  of  the  vessel  ;*'  and  ^Ir.  Pick,  of  St.  George's 
llosp.  {*  Ptitli.  Trans.,'  18(57),  has  given  a  somewhat  similar  example.  How  far,  however, 
this  ailieromiitoti."*  and  calcareous  degeneration  is  a  distinct  disease,  or,  an  **  after  change 
in  some  local  deposit  of  tihrin,''  is  an  oj>eii  question. 

Varix;  Varicose  Disease  of  the  Veixs  ani>  Phlebolithes. 

The  term  *■'  varicose  vein"  is  unfortunate,  as  it  is  applied  to  any  enlarged  tortuous  ves- 
sel, to  such  as  have  been  already  described  as  hypertrophied  veins,  and  to  others  that  are 
clearly  due  lo  some  diseased  action  resulting  in  hy|Mirlro[>hy  with  dilatation.  In  the 
sequtd  the  term  will  be  coiilified  to  llie  latter  cfuidilioii.  Varix  is  commonly  an  att'ection 
of  the  veius  in  t!ie  lower  extremities,  and  mainly,  of  the  branches  of  the  i^apheiui  vein. 
When  it  involves  the  submucous  vein  of  the  rectum  it  is  called  a  lia-morriioid,  and.  when 
of  the  s[>ermntic  a  vjirioeelc.  But  "all  the  veins  of  the  body  may  become  varieose," 
gaid  M.  liriquet  in  1H24.  In  18lUI,  a  child,  tel.  4,  was  brought  lo  me  with  a  ."peculated 
varix  the  size  of  a  nut  connected  with  a  vein  on  the  outer  side  of  the  right  forearm :  it 
had  been  coming  on  for  a  year  and  a  half.  [J  l»ave  seen  the  veins  of  the  pubic  region 
as  well  as  those  of  the  upper  exlreniity  varicose.]  Taking  varix  of  llie  lower  extremity 
as  a  type  of  the  atleelion,  it  ajipears  as  a  disease  involving  one  or  more,  and  in  extreme 
ciises  aWy  of  the  brjinchcs  of  the  sapliena  vein.  In  most  instances  it  is  confined  to  the 
larger  trunks,  and  rarely  spreads  to  the  smaller  trilnitaries. 

In  some,  however,  the  attection  appears  to  begin  in  the  capilhiries  of  the  skin,  and 
spread  towards  the  larger  trunks,  ami  such  cases  are  most  common  in  women.  They 
ap|>ear  as  "*  clusters  of  diseased  venous  rtidicles"  (Gay),  and  njrely  involve  other  than  the 
smaller  branches. 

It  must  not  be  thought,  however,  that  ibis  affection  is  one  of  the  superficial]  veins,  atone, 
for  such  is  not  the  case,  Boyer  asserted  this  many  years  ago,  and  on  liis  authority,  the 
opinion  has  been  accepted.  Verneuil  corrected  the  error,  and,  in  the  'Gazette  Hebdoma- 
dftire  et  Medicale,'  18Lt.>,  showed,  that  varix  is  as  often  a  disease  of  the  deep  veins  as  of 
the  Babcutaiieou.s — the  latter  often  indicating  the  existence  of  the  former.  He  believed, 
moreover,  that  the  intnimuscnlar  veins  are  sometimes  affected  without  the  subculaneoua. 
Hilton  and  more  recently  Cnllender  has  told  us,  tliat  llie  varix  of  a  sid>cutaneous  vein  \s 
found  wherever  the  intratnuscular  veins  piiss  into  the  subcutaneous,  mentioaing  that  *'tbe 
valves  obstruct  below,  and  the  column  of  obstructed,  slow-moving  blood  resists  above*" 
He  luis  failed,  however,  to  confirm  Verneuil*s  remarks,  that  varix  of  the  intramuscular 
bnmches  is  constant. 

Mr.  Gay,  an  able  author  on  varicose  veins  (18lil^),  says,  after  many  dissections,  that 
*' with  superficial  varicosity  there  are  other  serious  lesions  atl'ecling  both  arteries  and  veins, 
deep  and  sujierticial,  such  as  would  leail  to  llie  conclusion  that  the  general  circulation  ha-* 
been  subject  to  a  very  considerable  and  long-standing  embarnissment,  some  incompetency 
of  the  arterial  system  or  im|tediment  to  the  venous,  or  both  combined;*'  and  these  conclu- 
sions are  probably  correct. 

The  causes  of  varicose  disease  of  the  veins  are  obscure.  Surgeons  of  the  past  regar*led 
Buch  aHections  as  the  invariable  result  of  Ff»me  obstruction  to  the  venous  circulation,  such 
as  prolonged  standing,  the  presence  of  ahdomiuni  or  pelvic  luraors — pathological,  fecal,  or 
l(etal ;  patients  of  a  relaxed  and  feeble  habit  naturally  sutFering  more  than  the  robusit ; 
and,  in  a  measurcj  doubtless  their  opinions  were  correct.  Mr.  Ilerapnlh,  of  Bristol, 
maintained  that  the  cause  of  varix  was  the  narrowing  of  the  saphenous  opening  of  the 
thigh,  and  cases  are  on  record  where  its  enlargement  proved  of  value  ;  facts,  however,  are 
•  wanting  to  support  this  view.  General  testimony  also  arbnit«  tluit  this  clijease  is  m  com- 
mon in  the  higher  as  in  the  lower  ranks  of  life ;  and  in  women  a^  in  men ;  that  it  i»  as 
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frt*qM<»nt  on  the  right  as  tlie  I«ft  side,  and  more  freiiuently  on  both  ;  that  it  is  a  disease  of 
llie  young  as  mucli  jls  of  the  niidilit-ugt'il ;  thm  it  is  met  with  in  iJic  strong  and  hwilthj 
ji»  well  as  in  the  feeble  ami  cach<'Olie  ;  in  fact,  it  is  Ibnnd  uticlur  every  condition  of  life 
«nd  in  every  variety  of  8uljjt.'ct.  Some  evidence  exists  that  goal  and  heredittiry  predispo- 
sition are  efficient  causes,  with  lo<-al  injuries  and  prolonged  mu.seular  exertion. 

The  symptoms  vary  according  to  the  place  of  its  origin.  When  it  commences  in  the 
Tenouft  capillarie&^itis  etminion  seat  in  women — it  appears  ad  a  fine  capillmy  injection 
giving  all  arboreticent  nppcaniTice  fo  the  skin,  with  more  or  less  congestion;  ami,  as  it 
exii/nds.  the  larger  vi-nous  trunks  lici^ome  involved,  the  main  trunks  being  rarely  atfectL-d. 
Whf  n  it  originates  in  a  large  trunk,  the  varix  may  a|lp^^'lr  ns  a  fusiform  enlargement, 
or  a  simple  dilatation  of  the  whole  length  o^  the  vein.  In  some  there  will  he  thinnin? 
of  the  venous  coats,  in  others  n  thickening,  whilst  in  a  third  class,  one 
part  will  ap|R*ar  thin  and  another  thick. 

Again  the  afl'eetcil  vein  becomes  toituous  and  knotted  to  an  extreme 
d- irn-c,  and  it  is  far  from  unusual  to  find  it  ihe  diameter  of  a  liiiger  (Fig, 
1  •■>."•  j.  The  valves  of  the  veins  under  these  circumjstances  are  clearly  lost, 
not,  however,  from  a  yielding,  du«^  to  buekward  pressure  of  the  column, 
but  from  their  action  being  rendered  imperfect  by  the  dihitation  of  the 
rein  behind  ;  the  **  valve  cusps  being  unable  to  meet  and  cIo8*>  the  canal 
shrink  and  atrophy." 

As  the  disease  progresses  the  tissues  around  the  affected  vein  become 
gradually  absorbed  ;  the  skin  is  thinned  and  even  tJje  bone  grooved  ;  the 
skin  iudeed  becoming  so  lliin  as  even  to  nipturo,  and  a  fatal  hemor- 
rhage is  far  from  being  a  rare  result.  At  Guy's  during  the  last  few 
yeAm  several  c;tses  of  this  sort  have  taken  place.  Subcutaneous  rup- 
ture of  tht;  vein  may  at  times  occur,  of  whicdi  1  saw  a  severe  instance  in  a 
man  a*t.  G2,  in  IK.IB.  More  fre(|uently,  however,  the  soft  parts  around 
the  diseased  vein  thicken  or  inflame.  They  thicken  frotn  ii  kind  of  pas- 
sive exudation  into  the  celluhir  tissue,  the  result  of  impedcil  venous  circu- 
lation, and  give  rise  to  a  slightly  unasarcous  condition  of  the  part,  which 
in  chronic  cases  becomes  somewhat  permanent,  producing  what  Ltstoii  so  w«'ll  described 
as  a  "solid  a-dema.*'  In  extreme  instances,  this  solid  tedema  is  so  marked  as  to  give  rise 
to  appearances  similar  to  the  disease  called  **elephas,"  or  Arabian  elephantiitsis. 

On  the  other  hand^  it  is  a  very  common  result  for  the  celluhir  tissue  around  the  vein 
to  inHame,  and  probably  the  vein  itself.  The  parts  around  the  varix  or  tortuous  vein 
becom»  indurated,  red,  and  painful.  In  healthy  subjects  ihis  inflammation  may  en<l  as 
an  adhesive  one  (lociil  adhesive  phlebitis),  and  in  the  feeble  iui  a  suppurative ;  local  or 
diffbsed  abscc.<5se3  subsefpiently  showing  themselves.  When  the  powers  of  the  patient  are 
very  low,  or  blood  |M>isoning  takes  place,  that  terrible  disease,  unhealthy  suppurative 
phlebitis,  previously  described,  may  ensue. 

In  the  early  period  of  the  disejise,  an  aching  of  the  limbs  on  standing,  or  after  exercise, 
may  l>e  the  only  symptom,  a  local  [>ain  occi\sionally  indicating  the  seat.  In  a  more 
]ul\anc^d  pcriofl,  (vdema  around  the  ankle  n\ay  be  observed. 

When  the  fctnoral  vein,  where  the  grand  venous  junction  takes  phice  at  the  saphenous 
ojMfning  liecomes  4lilated,  the  swelling  may,  on  a  careless  examination,  be  mistaken  for  a 
JemitrfU  hrrrua,  for  Unh  will  disafipear  on  the  patient  assuming  the  recumbent  posture, 
and  reappear  on  his  coughing.  There  is,  however,  this  point  of  distinction,  that  while  by 
local  pr«t»t>ure  on  the  crural  ring  a  fetnoral  hernia  can  be  kept  in  its  position,  a  femoral 
rarix  CiUi  be  made  to  enlarge. 

As  a  jieeondary  result  of  varicose  disease,  the  Wood  in  the  vein  may  coagulate,  giving 
r»e  to  thrombosing  and  this  coaguhjm  may  break  up,  causing  a  local  abscess,  or,  it  may 
wither  and  organize,  causing  occlusion  of  the  vein,  and,  consequently,  a  partial  cure. 
Thtre  is  reason  iilso  to  believe,  that  this  may  dry  up  and  become  so  altered  as  to  form 
what  arc  known  as  phfehotithrx,  ns  these  have  a  laminated  character,  and,  in  Dr.  Frank- 
liti*''  nnnlvsis,  are  said  to  be  composed  of  protein  matter  and  phosphate  of  lime,  witii  a 
|i'  itc  of  potash  and  lime. 

iricosc  di»iease  of  the  veins  there  is  very  frequently  associated  an  eczematous 
eondiDon  of  the  leg,  the  eczema  being  apparently  due  to  the  feeble  venous  circulation  of 
the  part.  If  this  eczema  Ixi  neglected,  a  superficial  ulceration  of  the  skin  may  ensue,  ami 
if  no  attention  he  paid  to  this  condition,  the  ulcer  becomes  chronic.  But  beyond  this,  no 
•fiecial  form  of  ulcer  can  be  said  to  exist  as  a  result  of  varicose  veins,  in  lact,  tln*re  are  no 
**  varicose  ulcers."  In  practice  evci^  variety  of  ulcer  is  found  associated  with  varicose 
25 
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disease^  and  tlie  exi!*t4*t»c«?  r^f  t\w  laUer  4oul>tI*^s8  render*  (he  repair  of  llic  f^ 
wliiit  more  dilficult.     Tims  it  iii>[>ears  ttiiil  rlirotiic:  indolent  sores  associated  with  vtaw 
diseases  luive  been  termed  *'  varicose  ulcers." 

Tkeatment — Varieose  disease  of  tlie  veins  in  ils  eorly  stage  is  very  nmetiablt  I 
treatment,  but,  later  on,  none  are  jnon^  olfslinate;  the  patient  being  only  relieved,! 
rarelv  cured,      llapjiily,  however,  nnder  common  care  it  never  threatens  Hie. 

When  the  alfeclion  if!  first  discovered,  the  local  treatment  must  be  directed  to  assist  ill 
veuou!^  eireulalion  by  the  raised  |)0.sitioii  of  the  limb,  the  patient  bein^  recumbent ;  (m-\ 
lion,  too,  shoidd  be  stejidily  applied  upwards;  all  silttnjr,  standing,  or  walking  be  striii' 
prohibited  ;  and,  wlien  jiussible,  this  treatment  should  he  persevered  in  for  tliret!  ur  foi 
>veeks,  "When  exereise  is  allowed,  steady  pressure  by  a  well-fi[>[*lied  bandage  from  Ix-k 
upwards  should  In-  maintained,  or  an  elastic  ^tooking  [or  rubber  bandagv]  worn.aiui.inl 
course  of  time,  the  extent  of  which  greatly  varies,  a  c-tire  may  be  etfeeted  :m<l  mnintiuiH 

During  this  time,  the  general  treatnumt  must  nol  be  m*glecte<i.     Where  the  jxjwrrsi 
feeble^  toaics  must  be  given,  and  of  these,  iron  h  the  best ;  twenty  drops  of  the  tincturel 
the  pjTchloride,  with  tem  of  the  tinctun.^  of  mix  voaiica  being  an  excellent  comjioimd. 

A  generous  diet  must  be  given  when  indicated,  nnd  the  reverse  where  the  |>ortaI  syst/'in  I 
been  overgorged  by  excesti.  Mild  aperients  are  always  of  value  under  these  cireiiDi^taufi 
valines  being  preferable  to  tlie  purgjilive  extracts.     The  natund  waters  are  of  great  valui 

AVheri  rest  cannot  be  given,  well  applied  pressure  mtist  hf  relied  upon,  the  best  foi 
being  a  pad  of  cotton  wool  over  the  [mrt  with  a  hiimhige  of  Dommett's  or  ela«itic  ti^ii 
ap[died  from  the  tOL'S  upwards,  or  good  slrapping  evenly  a|>plied.  The  patient  [DU«tl 
impressed,  however,  witli  the  necessity  of  assuming  the  horizontal  position  as  m«rh  !W  I 
can;  aiding  tlie  circulation  by  friction  as  aln^aily  iudicaterl,  and  by  general  trealrot*nt| 
The  bumhige  sliould  always  be  [»at  on  before  ihe  legs  are  moved  ofl"  the  bed,  and  reoio^ 
only  afler  the  recvindient  [losition  is  again  resume<l. 

In  bad  eas<'s  of  local  vjirix,  the  |»ressure  may  be  nion*  local  and  permanent;  n| 
cotton  wool  well  fixed  on  by  strapping  being  very  valuable.    When  the  veins  an?  iodAna 
they  must  be  treated  on  priueiples  already  laid  down  in  the  chapter  on  phlebiiia. 

If  a  vein  Inirst,  bleeding  can  be  controlled  by  the  application  of  a  finger  to  the  spol.al 
any  further  flow  is  jjrevented  by  the  elevation  of  the  limb.  A  pad  earefidly  adjiJ«tf<Jf 
the  bleeding  point  and  fixed  by  strapjjing  apfdied  like  u  bandage  or  by  a  roller,  tnakeit 
patient  sale. 


Operations  for  Varicosb  Disease  of  tite  Veins. 

It  has  been  observed,  that  nature  not  nnfrerjnently  obliterates  a  varicose  vein  ov  m' 
of  a  coaguhim  which  snbsetjueiitly  contrncls  tirid  even  organizes,  the  clot  and  vein  K>gelh 
forming  an  impervious  cord.  Acting  on  this  knowledge,  surgc*ons  now  endeavor  to  i 
use  of  nature's  processes,  and,  by  artitirial  means,  to  induce  coaguUition  of  the  liloo»l  i 
some  portion  of  the  varicose  vessel  with  the  hope  that  it  may  contract  ;  or,  so  to  d«ti1 
s.onie  part  of  the  vein  itself  as  to  Ciitiijiel  the  eirculalion  to  lind  another  course.  ThiM 
the  so-called  "  nidical  cure" — but  it  is  to  be  ibowght  of  otdy,  as  Mr.  Gay  so  truly  «»Ji 
vvhen  the  vein  is  lioj)elessly  deteriorated,  or  so  iaflamed  and  paintul  its  to  ihrcftlf"  f 
burst  ;  or,  in  cases  in  which  all  palliative  and  otlier  treatment  is  inappliciible  or  bsi*  l»ik 

CaustiOB  were  employed  by  Mjiyo  for  this  purpose,  and  also  by  Brodie,  Key.  J 
others.  They  sJiould  be  ihtis  a|)plied  :  A  nmall  piece  of  Vienna  paste  (comj»osed  <»f  f 
parts  of  potassa  fusji  and  four  of  (juicklime,  made  inlo  a  ]taste  with  spirits  of  wine  | 
its  application),  or  chloride  of  zinc  paste  of  the  size  of  a  smul!  pea,  should  b**  iippb' 
the  vein — the  surrounding  skin  being  previously  protected  by  a  ring  of  plnstcr ) 
adjusted  ;  the  paste  should  be  fixed  on  and  b'fi,  the  object  being  to  cjiuse  a.  slough  tlm 
the  tissues  into  the  v<>in.  This  slough  sliouhl  not  be  large,  but  three,  four,  or  mon*  h\*[ 
cations  may  be  simidtaneously  made  about  an  inch  a[>art,  in  order  lo  guarantee  «uro 
The  caustic  may  be  left  for  Hvelve  or  Iwenly-fowr  hours  and  then  removed,  wnter  dr 
ings  being  afterwards  apiilied  to  the  jmrt.  Dinging  all  this  treatment,  the  |iaticnl  inurti 
kept  in  bed  with  the  limb  raised. 

Subcutaneous  division  of  the  vein  was  practised  by  Brodie,  but  after  mmt  vx 
riente,  he  came  to  the  conclusion,  that  *'  it  really  appears  it  is  not  worth  the  palicfit'*  wli 
to  sjibmit  lo  it," 

Excision  of  a  portion  of  the  diseased  vein  h.tJ*  likewise  been  employed  with 
success.     My  colleague,  Mr.  Davies  Colley,  in  1><74  reintroduced   the  pnielice  (''^uy 
Ho-tp.  Kep.,*  vol.  XX,  series  iii),  which  had  been  followed  by  Mr.  Ilowsc  and  oilieni. 
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o|K»mrion  consists  in  tbe  ex|to«iiire  ofllie  varix  by  a  free  incisifm  nntl  its  removal  after  tliti 
Rp|)1icution  of  a  carb«!i/ed  cul{rt)t  ligature  to  the  trunk  of  llic  'liscnised  vein  ahovo  and 
bflow.  Mr.  Marsliull,  also,  m  187t5,  adopted  a  like  pnictice  ('  Lancet,'  June  2:3,  187.5), 
fakina;  away  some  inches  ot*  diseased  vein  with  ff)rceps  and  scissors,  after  having  isolated 
ihc  jiortion  lo  b*-  removed  by  means  of  pins  passed  tinder  the  vein  above  and  heU)W.  I 
think  tlie  ojHiration  is  benelicial  when  the  varix  is  local  and  requires  surgical  interference. 
[I  have  known  serious  phlebitis  to  follo\y  the  o[)eration.]] 

Another  operation  much  favored  and  practised  is  that  of  acupressure.  Jt  ig  performed 
by  [laHsint;  a  pin  beneath  the  vein,  but  not  through  it.  as  in  Davat's  plan,  and  oh?trnetir>g 
the  circulation  llirough  the  vein  by  laeans  of  a  twisted  suture  eitlier  of  silk,  india-rubber, 
or  wire  applied  rouiid  the  pin,  or,  by  a  piece  of  thin  india-rubber  stretched  across  it  on  the 
pin,  as  suggested  by  Mr.  Lee.  Two  or  even  six  of  these  acupressure  needles  may  be 
insert4*d  about  an  inch  or  an  iiich-aiid-a-lialf  a|)art,  according  to  the  extent  of  the  disease. 
Blr.  Lee  employs  also  the  ftubculaneous  division  of  the  vein  btrtween  the  pins  at  the  same 
time,  and  my  own  experience  confirms  the  wisdom  of  this  practioe.  Mr.  Wood  employs 
an  eliistic  steel  spring  to  keep  up  tension  on  the  ligature  till  it  cuts  it.^  way  througli  the 
vein.     [Subcutaneous  ligation  witli  wire  is  an  excellent  operation.] 

On  Severn!  occasions,  having  obstructed  the  circulation  tlirough  the  vein  as  already 
deAcribctl,  I  have  ityectcd  the  vein  between  the  |>ins  with  perchloride  of  iron,  one  drop 
Indng  generally  sutRcienl  to  cause  coagulation  of  the  bhxxl ;  in  others,  1  have  used  a  con- 
centrated solution  of  tannin  ;  and  in  all,  a  good  result  ensued.  The  syringe  should  be 
that  used  for  hypodermic  injections. 

The  time  for  witlniravval  of  t\w  pins  varies  according  to  the  effect  intended  tf>  be  pro- 
duced. When  inserted  to  induce  <'i»ag*dation  of  the  blooil  only  and  not  intlammation,  they 
may  bo  withdrawn  on  llie  third  or  fourth  iluy,  and,  in  the  iimclice  suggested  of  acupressure 
wad  injection  this  plan  should  be  followi-iL  Sir  W.  Fergusson  stales,  "they  should  be  left 
until  ihey  have  exciletl  considcrabh.'  swelling  and  slight  ulceration,  and  in  some  instances, 
vrherc  the  former  is  not  very  conspicuous,  they  may  be  permitted  to  separate  by  ulceration 
through  U)th  vein  and  skin.  I  recomtncnd  that  the  process  of  inllanimalion  should  be 
more  implicitly  relied  upon  than  that  of  coagulation."  He  adtls,  moreover,  that  he  has 
not  m^t  with  any  seriously  unpleasant  ert'ects  out  of  the  numerous  instances  in  which  it  haa 
been  employed. 

It  must  be  repeat<»d,  however,  that  these  operations  should  be  practised  only  in  extreme 
C3t*e-s  and  not  wheiv  palliativi'  treatment  is  applicable.  When  a  vein  threatens  to  burst, 
or  bfi«i  burst  and  endangers  life,  surgical  trHaimeni  is  justifiable. 

Mr.  Gay  called  attcjuion  (Lond.  Med.  Soc.,Oct.,  1H71)  to  a  clai*s  of  cases  in  which  the 
suptfriicial  or  complementary  veins,  a.s  he  calls  them,  are  ohliterated  ;  and,  as  a  result,  the 
reluni  of  the  venous  blotKl  is  carried  on  entirely  by  the  deep  veins.  These  consequently 
become  diseivsed,  the  circulation  through  them  grows  feeble,  and  degeneration  of  the 
tl«MUe>i  enHUes,  associated  with  deep-seated  solid  (edema  of  the  limb,  not  subcutaneous 
Ledeniii.  which  belong*  to  obiitruclion  only  iu  the  subcui,ineous  veins.  For  tins  disorder 
exercise,  warm  a[iplications,  tonics,  t&c,  arc?  required;  but  hajidages  and  rest  do  harm. 

Venkskctiov. 


Forty  years  ago  Jt  was  one  of  the  most  common, 
Fig.  186. 
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At  the  present  time  tliis  operation  is  very  rare  indeed,  and  at  Guy's  Hospital  it  is  as 
rail*  a?,  if  not  more  »o,  than  amputation. 
and  there  seems  some  re^vson  to  be- 
Uev»»  that  it  will  stwn  l>e  practised 
•gain  with  greater  frequency,  es))e- 
e^Ur  when  we  find  Sir  .James  Paget 
aaaerting  *Mhat  we  undoubtedly 
o%ervalue  the  blood,  and  estimate 
tfio  cautiously  the  tosi»  of  it;*'  that 
•*  lb*'  losi*  of  blood  up  to  fainting  and  l^li^^ 
in  woiiie  casefi  I  reUJember.  with 
tboM?  epileptiform  convulsions  that 
eome  with  the  loss  of  blood,  is  abso- 
laltdy  harmlcpj?,**  that  is,  when  per- 
fomird  upon  a  large  series  of  brail  by 
perMm»,  as  was  the  custom  in  his 
eInili'ntV  ilny3.      ('  Lancet,*    Aug. 

1 .0th,   1  >*7  I ,  )  VencweUoD— From  Heulh, 
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It  is  not  a  diffiouk  operation,  but  requires  nicety  and  care.  Ir  18  usually  performed  at 
the  bend  of  the  tjlljow.  TIte  t'lr^t  thing  tlie  surgoon  has  to  do  is,  to  render  the  vt^iws  pro- 
minent by  arresting  the  cireuhttion  llirougli  iliem  by  means  of  a  piecu  of  broad  U\[h''  «>r 
narrow  bandage  carried  twice  round  tlie  arm  a  few  inehes  iilK»ve  the  elbow,  and  tied  in  a 
bow,  but  not  tiglit  enougb  to  8top  pulsation  in  the  arteries  (Fig.  180).  He  then  suiecM 
the  vein,  the  largest  being  the  bej?t.  Where  the  ouler  vein  or  median  eepiialie  is  of  good 
size,  it  should  be  chosen,  as  the  inner  or  median  biissilic  lies  immediately  over  the  bracliial 
artery;  either,  however,  may  be  selecled,  care  being  observed  not  lo  go  t/trouf/h  the  vein. 
He  should  also  assure  iiimself  that  no  ni{il:])o,sition  of  the  artery  exists,  as  many  cases  are 
on  record  wht'ro  a  suiHfrticial  artery  lias  been  opened  for  a  vein. 

The  vessel  then  having  been  selected,  the  surgeon  slioidd  .*tand  in  front  of  the  extended 
arm  and  hold  it  with  his  left  hand»  the  thumb  being  lixi'<l  on  the  vein  below  the  spot 
which  is  to  be  opened,  with  his  riglit  hand,  an  oblirjue  incision,  not  a  puncture,  should 
be  made  through  the  skin  into  the  vein,  dest^ribing  with  the  lancet  a  semicircular  move- 
ment. The  bleeding  basin  having  been  brought  close  to  the  arm,  the  tiurgeon's  left  thumb 
may  be  removed,  and  the  stream  of  blood  allovveit  to  flow.  If  this  be  feeble,  the  patient 
may  be  :usked  to  gnu?p  a  stick  and  put  the  muscles  of  thy  fore^irm  well  into  action. 

The  required  amount  of  blood  having  been  withdrawn,  liie  ta[>e  can  be  removed,  (he 
left  thumb  of  the  opcnitor  being  applied  to  the  wound,  and  the  parts  clean.sed.     A  pad  of 

lint  is  then  to  be  placed  over  the  incision,  its  edge«kept 
well  ill  contacl.  the  thumb  being  slipped  downwards  to 
allow  of  the  adjustment  of  the  pad,  wlilch  is  to  be  tixed 
by  a  figurf-of-»  bandage  (Fig.  187).  The  arm  should 
then  be  slightly  bent,  care  being  taken  that  the  pad  does 
not  slip  during  this  process. 

On  llie  second  or  tliird  day,  the  pad  may  be  removed, 
the  wound  having  probably  heated  by  that  lime. 

Opening  the  external  jugular  vein  is  some- 
times culled  f<»r,  purlieularly  when  venesection  isrecpiiretl 
iu  a  child,  and  that  part  of  the  vein  where  it  parses  over 
the  sterno-mastoid  muscle  should  be  selected.  The  veiii 
VAin  be  steadied  and  rendered  prominent  by  the  lelll. 
thumb  of  the  surgeon  applied  at  the  root  of  the  neck 
above  the  clavicle,  or  Ibis  may  be  done  by  means  of  a 
pad.  It  then  is  to  he  o|ieijed  with  the  lancet  by  an  inci- 
sion made  in  the  course  of  the  sterno-masloid  muscle, 
and  consequently  across  the  platysnuu  Blood  will  then 
flow  freely  ;  and  when  enough  hiis  been  taken  the  wound 
should  be  closed  by  means  of  a  pad  carefully  adjuste<!. 
The  thumb,  which  hiihertn  hius  been  acting  acn  a  com 
press,  may  then  be  removed.  The  pad  should  bo  fixed 
by  good  strapping. 

In  biilli  these  o|H'nitions  of  venesection,  if  the  wound 
in  tlie  skin  be  made  simdler  tlian  that  in  the  vein,  or  the 
position  of  the  arm  be  changed,  a  blood  tumor  or  ihromhus  may  form  from  the  escape  of 
blood  beneath  the  integument;  and  if  this  interferes  with  the  How  of  blood,  instead  of  re- 
introducing the  lancet,  the  best  practice  is  to  untie  the  arm  and  apply  a  pud  to  the  wound, 
opening  a  vein  in  the  other  arm. 

In  fat  subjects  there  is  occasionally  some  diflicidty  in  finding  a  vein*  Friction  of  the 
surface  of  the  forearm  will  at  times  help  the  surgeon,  or  the  application  of  a  hot  flannel 
roun<l  the  arm,  which  should  be  nuule  to  hang  down  by  the  side  of  the  body.  When 
these  means  fail  and  venesection  is  imperative,  a  vein  of  the  foot  may  he  ofiened.  [If  the 
case  is  one  of  extreme  urgency,  as  in  instances  of  threatened  jisphyxia,  the  tempond  or 
radial  artery  should  be  promptly  opened,  if  blood  does  not  How  freely  from  n  vein.] 

In  opening  the  jugular  vein,  great  care  must  be  taken  not  to  admit  air  into  it  by  the 
removal  of  the  thumb  during  the  operation  and  until  the  pad  has  been  adjusted,  otherwise 
life  may  be  endangered. 
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CHAPTER    XII. 

AFFECTIONS  OF  THE  LIPS,  MOUTH,  TONQUE,  PALATE,  AND  TONSIL. 

Wounds  of  the  Lip. 

l"ixi>ER  nil  drcnmgtances   these  wonnrb  should  be  well  cleansed  ami  nil  foreign  bodies 
fptnioved.     They  should  nhvnys  be  brought  togetljerby  sutures,  which  ought,  if  any  giiping 
exists,  to  be  dee|tly  iii>»erted,  ixa  lessi  deformity  is  lik(dy  to  follow  thia  practice  than  when 
the  fuirtfi  are  left  to  gmnulate.     Superficial  wounds   in   the 
in«iide  from  the  teeth   may  be  left  to  gniruilate.     When  [Pio,  188. 

much  bleeding  exists  the  fjurgeon  should  examine  the  [inrt 
with  c«re,  as  Erichsen  adduceB  a  case  in  which  so  much 
bkwd  was  lo«t  from  the  coronary  artery,  swallowed,  and 
bn'JUght  tip  again  by  vomiting,  ai*  to  lead  to  the  *iU!*|Hcion 
of  some  inlernul  injury.  Sutures  in  the  lip  are  almost 
always  removable  on  the  second  or  third  day.  Plaster,  as 
a  rule,  i*  Dot  required. 

Congenital  FiasuRES  op  the  Lips 

ooeiir  more  frequently  as  harelip   than  in   any  other  Form. 

Sir  W.  Fergusson   luk?,  however,  quoted   three  cases  in  his 

'  Pniciieal  Surgery,*  in  which  the  fissure  extended  from  the     Cf>ngeait*JiiMiire»t»Bgl8ofwottih.] 

angle  of  the  mouth,  in   one  cjise  to   the  mahir  hone,  in  the 

gi'oon^l  towards  the  angle  of  ilie  jaw,  and  in  tlie  third  to  the  base  of  the  lower  jaw.     The 

treatment   of  these  should  be  the  fiiime  as  for  harelip. 


Fia.  18i). 


Fiu.  ]fi(». 


IlAHELlr. 

This  congenital  deformity  \r  due  to  a  want  of  union  between  the  natural  centres  of  develop- 
in€nl  of  the  upper  lip.  Thu8  the  tipper  lip  is  made  upof  u  eeniml  and  two  lateral  iwrtions, 
tlie  central  being  connected  with  the  intermaxillary  hones,  and  the  lateral  with  the  superior 
mnxilhiry  (Fig.  18'}).  A  want  of  union  between 
the  centrjd  and  lateral  piece  on  one  side  gives 
rise  to  simple  harelip  ;  a  want  of  union  between 
the  c<pntral  and  lateral  pieces  to  double  harelip. 

When  the  fissure  is  central — a  very  mre  con- 
dition— the  intermaxillary  bones  are  either  ab- 
•«fjl  or  divided.  A  specimen  of  the  former 
exist.H  in  the  museum  of  the  Royal  College  of 
Surgef>ns,  London,  and  a  dniwing  of  a  like 
case  taken  from  a  patient  of  my  colleague,  Mr. 
How9»*,  19  seen  in  Fig.  lOO.  These  fissures 
nuiy  Ikt  partial  or  complete,  and  may  involve 
the«kin  alone  as  also  the  bone,  and  the  latter 
ill  %*ttriublc  degrees. 

I  have  seen  in  the  lip  of  an  adult  (Fig.  11)1) 
tt  congenital  cicatrix  on  the  left  side  of  the  upper  lip  with  a  slight  elevation  of  its  mucous 
margin,  «iid  to  l>e  the  very  earliest  itidicution  of  a  harelip,  and  the  child  of  this  woman 
had  a  complete  fissure.     In  more  complicated  casefl  the  cleft  will  extend  through   the 
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alveolar  process  in  ii  line  corresfvonding  with  the  Inbiml  fisstirf  :  in  ot!iera  it  will  involve 
tlie  hiird  palate;  wliiif  iti  a  .still  worse  class  botli  hard  ami  sol't  palute  will  be  fissureJ. 


Fig.  191. 


Fia.  Ifl2. 


■^ 


Fia.  103. 


DraviniTN  itlustratlng  Ibe  tlllTercnt  Afgro^s  of  aini^lr  burellp. 


Fia.  Ui. 


/Sl-.\ 


Fcfi.  1115. 


fiSh^ 


DuulHi'  h*.r(,'Uii- 


In  ft  Ismail  percentft^e  of  lli«  cnses — alwmt  a  tentli — the  Imrt'lip  is  double.  In  these,  it 
is  not  nnt'ommun  l<>  Hn«l  a  double  Jissnre  extendiiij^  throu;ih  thi*  palate;  the  two  superior 
niaxillip  with  the  skin  havinfr  failed  to  unite  with  the  interniaxillary  hones.  I'nder  lh<i,se 
circtimstance.'',  the  inteniiaxiliary  bones  will  often  projeet,  covered  with  a  small  thtp  of 
gkin,  anil  at  times  even  staml  out  from  the  tip  of  the  nose.  In  a  run*  ea^e  (illnstraied  in 
Fijf.  11*.")),  the  ri&sure  involved  the  li[i  aud  inlermuxillury  hones  alone,  the  maxillip  being 
rj>niplete. 

These  point*  are  well  illustrated  in  the  annexed  drawings  which  have  been  taken  from 
patient*  to  show  the  different  dej^i-een  of  the  dnformity. 

This  aftection  is  more  freipient  on  the  left  than  on  the  right  side  of  the  mouth,  aind  ia 
more  common  in  males  tlian  females,  while  in  the  more  complicated  this  disproportion 

becomes  more  striking.     Thus,  in  an  Hi«ily*ia 
of  cases  to  be  found  in  my  •  Lettsomian    Lee-   , 
tures   on  the  Surgical   Diseases  of   Ciiildrvn/ 
IHfj.S,  four-fjfths  of  the  bad  cases  were  in  boy<» 
r^j^^\  I      Miy^^'  tlio-je  of  double  harelip  almost  always  being 

^^•f^*  /      f^i^^l  founil  in  the  mate  s<*x. 

/^»y.  34^K\  TuKATMRNT When    ought   a  child   with 

^^^^^^^\  \      HS^^^^^^-  -  harelip  to  he  ojieraled  upon?  Sir  W.  Fergusson 

sjiys,  ♦' I  am  of  opinion  that  the  earlier  the  ope- 
ration is  performeil  the  belter — a^vsuredly  before 
teelhiiig;"  atid  the  majority  of  surgeons  would 
liupport  tills  opinion.  Judging  from  my  own  experience  I  am  not  disposed  to  coincide  alto- 
gether with  tills  opinion,  for  in  my  analysis  of  cases  at  Guy's  Hospital,  a  larger  numher 
of  failures  followed  tl>€  openition  when  [w-rformed  during  the  first  few  weeks  oC  life  than 
after  the  third  month.  In  lieahhy  infants^  it  is  jirobuble  that  success  may  attend  the  i»pera- 
tion  whenever  undertaken  ;  but  in  the  more  feeble  it  is  eip»ally  [»rohalde  that  success  will  be 
more  certain  at  a  later  than  at  a  vt'iry  early  prriod.  Ttider  ihese  circtirastances  I  alway.^ 
advise  the  operation  to  be  post[)oned  until  aft<'r  the  third  month  ;  that  is,  when  no  neces- 
sity exists  to  hurry  on  the  operation,  such  as  inability  to  tjike  food, 
Aco.  On  account  of  this  hu'^t-naiiied  condition,  I  have  operated  with 
complete  success  on  the  fifth  Any. 

The  position  of  the  patient  is  important.  If  an  infant,  tbe 
whole  body  and  arras  sliould  he  bound  mwnd  with  a  good  towel,  and 
the  head  lixed  hy  the  hands  of  an  assistant  placed  on  either  side.  The 
child  should  be  tirmly  held  in  a  nuree's  lap^  in  ihe  sitting  posture  (Fig. 
190). 

If  an  older  child,  the  semi -recumbent  position  should  be  chosen  with 
the  he^id  ntised  on  a  pillow  and  fixed  as  directed  above.  Vnder  these 
circumstances  chloroform  should  always  be  administered.  Wlien  given 
to  an  inlimt,  the  head  may  he  laid  on  the  surgeon's  knees,  the  boily 
on  the  nurse's. 

The  (itperator  may  sit  or  stand  beldnd  the  patient  when  the  recum- 
bent position  is  seleeted,  or,  at  one  side,  if  the  |mtienl  be  sitting. 

The  operation. — Amesthetics    may  lie  given  without  fear  in 
Fuch  eases,  although   in  uncomplicated  examples  the  operation   is  W; 
expeditiously  performed  as  not  to  render  it  essential.     1  operate  as  frequently  without  ta 
with  it.     [The  crying  and  struggling  of  the  little  jiatienl  seem  to  me  to  demand  an  an- 
ajsthelic] 

Tbe  surgeon  lias  two  main  objects  in  view  m  the  oi>emlion,  viz.,  to  pare  the  edges  of 


Fm.  19«5. 


HARELIP. 


mi 


OppmUon    lot 


l1)e  fissure,  ami  to  adapt  them,  so  iw  to  render  tlio  (Mormitj  as  sllijlii  ns  poksible.     But 

iK-furf  lliiji  an  inipitrhuil  pivliiniiuiiy  steji  (Jeinninlfi  atlriitioii,  on  wliicli   tin*  8ut!c«<ss  of  the 

cu»e  muierially  re8l8,  Jiml   liwt   is.  llie  free  separalioii  of  both   sides  of  the  iiji  froin   the 

alveoli,  u«d  when  the  nostril   is  widely  expanded,  the  free  sepanitioii  of  the  tihi  nasi  from 

the  bone;  the  object  of  this  step  being  to  allow  the  i^oft  purls  to  move  freely  oviir  tlie 

bones  and  to  be  brought  the  more  readily  iiUo  iip[K>sition.     Some  save  the  true.  fra?num 

and  divide  all  other  udhf^sioiH  ;  but  from  my  experience,  I  see  no  necessity  for  this  practice. 

To  pjire  the  edges  of  the  cleft,  tlie  knife  should  be  employed  ;  such  an  instrument  loaking 

a  cleuner  section  than  scisj^ors,  and  this  eleannej!^  of  tlie  incision  it*  a  jioint  of  imporlanee. 

With  nigpect  to  the  form  of  incision,  numbers  have  been  devised,  but  most  surgeons  full 

U»<*k  U|)on  the  old-fashioned  stmiy;ht  one,  commencing  at  the  ajtex  of  the  cleft  and  ending 

at  it.-?  free  border,  care  being  taken  to  cut  off' a  good  piece.     The  plan  I  now 

always  follow  when  the  knife  reaches  the  red  border  of  the  lip,  is  to  turn        Fio.  197. 

its  ed(;e  obrMjuely  towarilfi  the  cleft,  thereby  saving  a  portion  of  the  mucous 

cuvering^  of  the  lip,  and  Ic^iieninj^  materially  the  notch   in   it  (Fig.  1!)7). 

The  incision  then   having  been  nuule,  and  any  bleeding  vessel  twisted,  the 

surgeon  should  proceed   to  adjust  the  parts,  and   he   hail  better  commence 

at  the  free  margin.     When  pins  are   used   they  should   be  Hue,  with  flat 

hea«U,  and  one  should  be   introduL'ed  about  a  third  of  an   intdi  from   the 

niurgin  of  the  wound  and  brought  out  Jnst  under  the  mucous  lining  of  the 

lip,  reintroducetl  on  the  opposite  side  and  passed  through  the  lip.     The  edges  can  then  be 

brought  together  by  means  of  a  twisted  suture,  care  being  taken  to  adapt  accurately  the 

purta  at  the  red  margin  of  the  lip.     If  this  can  be  attained,  the  second  and    third  pins 

should  be  inserted  above,  one  close  to  tl*e  tjoslril,  the  second  between  the  two,  and  both 

fastened  se[>aralely.     If  the   interrupted  silk,  gut,  or  horsehair 

suture  be  employed  instead  of  pins,  a  practice  I  greatly  prefer, 

having  given  up  pins  in  sinifde  cases,  it  is  wise   to  introduce  a 

Deedle  as  the  lirst  pin   to  adjust   the  parts,  and   then   iuserl   lite 

aecond  and   third  stitches,  putting   in   afterwards   the   marginal 

suture  by  simply  dniwing  the  needle  that  had  been  introduced  as 

u  pin  through  the  Haps.     In  some  cases  it  is  serviceable  to  insert 

a  fourth  suture  into  the  red  border  of  the  lip  itself. 

After  the  operation  llainsby's  truss  should  be  employed  when 
possible  (Fig.  11>8).  It  keeps  the  iwirta  well  together  and  pre- 
v#;ntj*  any  traction  ui»on  the  wound.  It  ia  an  iuvahtable  instru- 
ment. When  it  cannot  lie  obtained  the  cheeks  sliould  be  well 
4lrawn  forward  and  held  by  some  good  phister  a()pHed  either  from 
ear  to  ear  or  from  the  temple  of»  one  side  beneath  the  chin  to  the 
temple  on  the  other.  When  pins  are  employed  this  [)i*actice  can 
Jiar<lly  be  followed.  The  sutures  or  ])ins  may  generally  be  removed  about  the  second  or 
third  lUiy  at  the  latent,  and,  after  their  removal,  the  cheeks  must  be  held  forward  by 
Blrafi[»ing. 

Mr.  Maurice  C'ollis.  in  IMOO  (*  Dab.  (.^uart.'),  in  an  able  paper  on  harelip,  among  other 
]>oinls  laid  great  stress  upon  the  propriety  of  utilizing  the  jxarings.  He  never  threw 
uway  a  particle  of  them,  but  used  them  all.  I  have  ftdlowed  his  suggestions  in  many 
oLSini  with  admirable  success,  and  am  disposed  to  tlnnk  that  where  the  lips  arc  thin  his 
method  is  uf  service.     His  operation  is  as  follows  :    lie  first  made  an  incision  from  a  to 
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Fio.  201. 
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Coni»*«opfr»tlna  for  Imrotip. 


]|iils»igB«*a  i>p«TnUvN.--Kriiui  FIolinM, 


I'.  (FiiT.  109),  through  the  thickness  of  the  lip  down  to  the  mucous  membrane,  but  not 

t,  and  turned  the  fla[t  baek.     On  the  other  side,  he  transfixed  the  lip  at  c,  and 

.    , .;    ii    i  the  flap  as  far  as  d,  dividing  the  flap  in  the  centre  at  k.     He  then  brought  the 

two  Bide«  together,  the  loose  lateral  flaps  covering  in  the  semi-attached  one  in  the  central 
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bif.  The  upper  flap  c  e  was  fixed  by  a  siitnrp  to  a,  nnd  llje  lowrr  flap  E  r»  lo  n.  Two 
iniernieiliate  sutures  hvxug  appli*'<l  (Flp;.  iiW),  1  tlu»s  obtain,  says  CoUis,  "a  lip  lu-jirly 
doAible  ill  depth  what  I  could  possibly  have  got  by  the  ordinary  incisions.'*  Malgalnme'* 
oi>enition  is,  in  a  raeai«iire,  somewhat  simihir  to  the  above,  utilizing  as  it  does  the  flaps  of 
skin  by  turninfr  them  down  and  sHtchin*^  them  tojieiher  (Fig.  201).  In  some  cai«es.  one 
of  the  [larfd  edges  may  be  left  attached  and  united  with  ihe  opposite  side  that  has  Iwen 
sloped  to  receive  it.  This  suggestion  I  had  from  Mr.  Dix,  of  Hull,  in  1859.  (*  Med. 
Timt's  and  (^az.,'  July  2d.) 

Double  Harelip. ^ — When  tfiis  is  uincomplicate<l  with  hnne  dispJafement,  it  can  be 
dealt  with  as  simple  harelip-     In  a  goncmil  way  it  is  well  to  operate  on  both  sides  at  once, 

more  luirttcuiarly,  if  the  lower  flaps  of  the  lateral  portions 
are  utilized  by  bein^  turned  down  and  united  beneath  the 
eentral  piece  (Fig.  2M).  If  there  be,  however,  much  sejw- 
ration,  and,  eonsequently,  traction  ujion  the  lateral  portions, 
the  operations  upon  the  two  sides  should  be  performed  sepa- 
rately. 

When  the  intermaxillary  bones  project  to  any  extent  and 
are  separated  from  the  maxillary,  tla^re  will  l)e  some  difli- 
culty  in  the  treatment.  I  believe  the  belter  plan  is  to 
remove  them  with  the  knife  or  t^eissors,  for  when  broken  and  bent  hack,  the  centml  inci«or 
teeth  loo  tiften  ^'Tow  in  some  abnormal  po.sition  and  are  in  the  way.  Wlien  removed, 
the  maxillary  bones  subse«pxenily  npproximale,  and   the  lateral  incisor  teeth  frequently 

assume  liie  ]>o.silion  of  the  central.  Sir  W.  Fer- 
gusstin  Init^ly  lemoved  these  bones,  or  the  milk 
tooth  with  its  bony  bed,  subeutaneously,  and,  I 
think,  with  advanfajie.  Wiif-n  they  are  pushed  so  far 
forward  as  to  form  a  kind  of  appendaffe  to  the  tip 
of  (he  no!>e,  as  seen  in  Fig.  2U4,  they  ought  to  bo 
ri^muvfd.  The  |H>rtion  of  skin  over  the  bones, 
however,  must  always  be  utilized,  either  to  form  a 
cubimna  nasi  where  none  existed,  as  in  Figs.  2o5 
and  2(*rr,  or  to  he  brought  down,  and  inserted 
between  the  two  lateral  poJtions  of  the  lijxs. 

When  primary  union  fails,  the  surgeon  can  oftr-n 
succeed  by  scraping  the  surlace  of  the  wound  and  re-applying  the  sutures;  and  he  may 
do  this,  although  the  parts  have  slougiied  at  first  as  soon  as  healthy  gninulalions  {ippear. 


Opomtloa  for  iluuhle  )iar«<llp. 
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A,rtrr  opur»(iou.  Before  operatloa. 
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Fio.  207. 
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Fig.  209. 


Cheiloplastic  Oim:uations. 

These  are  demanded  for  deformity  of  the  mouth  from  destructive  ulceration  or  slougbin^, 
a?  from  cancrum  oris,  and  are  somewhat  simihir  lo  those  for  harelip.     When  undertaken 

for  contraction  of  tlie  mouth,  the  surge<m  should 
always  try  and  turn  uj*  from  wiihin  the  mouih 
some  portion  of  the  mucous  membrane  to  cover 
over  the  new  angle,  an<l  thus  prevent  its  6ub8e> 
quent  contraction,  I  have  done  this  in  several 
cases  with  gratifying  success;  one  of  which  is 
shown  in  Fig.  2U7.  The  deformity  was  the  result  of 
sloughing  after  fever.  At  times  new  tissue  must 
be  brought  up  from  the  chin  or  down  from  the 
cheek.  Indeed,  these  cases  tax  the  ingenuity  of 
the  surgeon  to  the  utmost,  as  no  general  rules  can  be  hiid  down  regarding  ihera;  each 
requiring  to  be  dealt  with  on  its  own  merits.  But  tliis  much  may  be  said,  that  no  \mrt 
of  the  body  heals  so  rapidly  or  so  well  as  the  face,  and  in  none  are  plastic  operations  more 
satisfactory. 


DafurinltT-  rwmlt 
ofalqiighlng. 


After  sefload. 


Cancer  op  thk  Lips. 

This  term  is  generally  applied  to  epithelioma  or  cancroid  disease,  true  cancer  or  earcl- 
noma  being  very  rare.  It  is  a  disease  of  middle  life,  four  out  of  five  cases  attacking 
patients  between  forty  and  sixty  years  of  age.  The  youngest  subject  I  have  seen  aflected 
by  it  was  a  sweep  ait.  27,  and  the  oldest  also  a  sweep  tet.  86.     It  affects  the  lower  lip 
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more  frec]iiPijjly  tlian  tlie  upper  in  the  proportion  of  25  to  1,  ant]  men  more  lltan  women. 
In  my  own  table  of  tiftj-four  consecutive  cases,  three  instances  of  iht'  latter  exist,  to  fifty- 
one  of  the  former. 

Smoking,  or  rather  the  irritation  of  n  pipe,  has  genendly  been  aacribetl  as  a  common 
CJiuse,  und  it  is  probable  that  such  an  irritation  is  sufficient  to  set  up  the  disease  when  u 
predisposition  to  its  development  already  exists.  It  is  interesting  to  note,  however,  that 
in  Jifty-four  consecutive  cjmes  in  wliicli  I  msule  the  inijuiry,  nine  hsid  never  smoked,  and 
this  proportion  is  probably,  in  this  country,  about  that  of  the  non-i^raokers  amongst  the 
male  jKipulafion. 

The  disease  generally  commences  as  a  dry  scab  on  the  red  margin  of  the  lip;  and  It 
may  be  that  this  scab  forms  over  a  crack  or  excoriation^  hut  as  often  as  not  it  appears 
alone;  occasionally  too  it  commences  as  a  wart.  In  its  early  Mn'^e  the  prorrress  of  the 
disease  is  geneniify  very  slow.  an<i  only  when  some  ulcerative  action  appears  doe^s  it  de- 
velop more  rapidly.  It  is  under  these  circumslances  that  the  patient  first  applies  for 
advice,  in  the  dry  stage  the  disease  is  passed  by  unheeded. 

The  appearance  of  an  epithelial  cancer  is  tolerably  characteristic  (Fig.  210)  ;  it  has 
generally  an  irregular  watery  aspect,  but,,  when  iilcernting,  has  thickened  everted  edges. 
It  has  always  a  welUdetined  indurated  base.  When  ulcerating, 
it  discharges  a  sanious  pus  containing  epithelium  scales  in 
abundance,  and  when  drv,  it  is  covered  with  a  scab  of  the 
same  material.  Micro:iico[>ically  it  contains  epithelial  elements 
arranged  in  capsules.     (  Vide  Fig.  34.) 

In  its  early  stage  it  seems  to  be  a  local  disease  and  rarely 
aflVcting  more  than  one  |»art  at  the  same  time.  I  have,  how- 
ever, uteen  several  cit^t's  in  which  two  sejiaratc  centres  existed, 
and  one  in  which  there  were  three.  In  tin?  latter,  two  growths 
on  the  lower  lips  were  excised,  and  nine  years  sijhseiptenlly  a 
similar  disease  attacked  the  tongue,  which  I  removed  in  June, 
lb70.  with  the  galvanic  cautery  ecniseur. 

WJien  the  ulceration  stage  has  set  in,  if  the  disease  be  left 
to  run  its  course,  the  glands  beneath  the  jaw  will  probably 
soon  become  atl'ected.  Indeeil,  under  these  circumstances,  the  progress  of  the  nlfection 
will  be  steady,  if  not  rapid,  and  goes  on  to  destroy  all  the  tissties  with  which  it  comes  in 
contact — integument,  gums,  bone,  teeth,  and  glands.  It  destroys  life  by  exhaustion,  and 
may  do  so  by  secondary  deiK>sit8  in  the  lungs  or  viscera,  but  far  less  frequently  than  in 
carcinoma. 

Trkatment. — There  is  only  one  treatment  that  can  bt,*  recommended,  and  that  is,  the 
apeedy  removal  of  the  disease.  When  once  the  nature  of  the  case  is  clejir  the  sooner  the 
growth  is  taken  away  the  belter;  and,  in  doing  this,  the  surgeon  must  also  deal  freely 
Willi  the  surrounding  parts.  He  hud  better  err  by  removing  loo  much  than  too  little  of 
ibe  surrounding  tissues.     To  tease  the  parts  with  mild  caustics  is  bad  practice,  as  ii 
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merely  irritates  and  rarely  destroys  the  whole  growth.  Caustics  cannot,  as  a  rule,  be 
rrcomm^nded.  Excision  is  probably  the  best  method.  When  the  disease  is  superlicial, 
it  mtiy  be  sliced  otT,  leaving  the  parts  to  granulate  ;  wlien  it  involves  more  of  the  lip,  a 
V-'^haped  piece  may  Vm*  taken  out,  the  two  edges  being  brought  together  as  in  harelip. 
^'  loh  of  the  lip  is  alVected,  the  whole  must  be  removed,  and  a  new  lip  formed  by 

I  ip  the  soft  parts  from  the  chin  as  indicated  in  Figs.  211,  212. 
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I  have,  however,  with  the  galvanic  cautery  removed  many  aujK'rficiiil  cuncerous  tumors 
of  th«  lip  with  succt'.-5s,  having  isolated  the  growth  with  pins,  and  then  removed  it  with  i 
the  wii-e  jiassed  iK'neath  tliem. 

[In  a  recent  case  at  tlu^  .Iclferson  College  Hospital,  where  the  tumor  had  hcen  allowed] 
to  progrc{»s  until  the  whole  of  the  lip  and  the  front  of  the  jaw  were  involved,  Dr,  Leviaj 
removed  the  entire  Hp^  n\s*'eted  the  greater  jwrtion  of  the  body  of  the  jaw,  and  formed  a] 
very  fair  lip  from  the  tissues  of  the  neck.] 

After  the  removal  of  the  disease,  a  cure  may  follow;  but  in  the  majority  of  C'tises  a] 
return  takes  plaee,  and  generally  m  the  same  s^H>t.  Similar  treatment  must  agstin  he 
resorted  to,  even  to  a  second  and  third  operation,  as  there  seems  n-ai^on  to  believe,  that, 
after  eaeh  operation,  a.  longer  interval  of  inimuiiily  may  he  promised.  Thus,  a  man  who 
had  a  cancer  of  the  lip  removed  a  year  after  its  ap[H'aninee  was  well  for  two  year^,  when] 
a  second  operiition  wa.s  retjnireil.  He  remained  well  for  three  years,  when  a  third  was 
performed,  aaul  this  time  lour  years  elapsed  before  a  return  look  phiee.  It  was  tlien 
excised  for  a  fourth  time. 

In  another  case^  a  man,  a?t.  65,  had  a  cancer  of  his  lip  removed  fifteen  years  before  h©| 
came  under  my  care.  He  remained  well  for  <*ight,  when,  the  disease  relurnii»g  a  second  J 
operation  wa^*  demanded;  and  seven  years  after  this  he  wjis  well.  Epithelioma  of  thai 
lip  is  of  glow  growth.  I  have  removed  one  from  a  man,  tet,  74,  of  twenty  years',  andj 
aiKilher  from  a  man,  a!t.  oO,  of  eight  yeai*s'  growth. 

Horny  grcwths  may  spring  from  the  lip  as  from  other  parts  of  the  cutaneous  sur- 
face.     (Prep.  107<S\  Guy's  Hot*p.  Mus.) 

Chancres,  sypliilitie  or  odierwise,  are  at  times  met  with  on  the  lips,  and  »o  the  sur- 
geon should  be  on  his  guard  not  to  mistake  lliem  for  cancer.  They  have  neitljer  lh«i 
clinical  history  nor  aspect  of  such  an  affection,  but  make  nuicli  more  rapid  progress^] 
They  are  likewise  usually  attended  with  considenible  inflammatory  swelling  as  well  iia] 
with  secoTidary  glandular  enlurgcmenl.  They  are,  moreover,  usually  met  with  in  younger  J 
subjects  than  is  cancer.  When  syphilitic,  the  constitutional  symptoms  will  mjirk  their 
true  nature. 


Fig.  213. 


Hypertrophy  of  the  Mucous  Glaxds  of  thk  Lip. 

The  mucous  covering  of  the  lip  is  often  found  to  be  thickened,  two  elevated  or  ppndu< 
loas  [)ortions  of  tissue  appearing,  one  on  either  side  of  ifie  middle  line.     This  cr;mditioD 

authors  have  described  as  Hypertrophy^  though  the  name 
does  not  appear  to  be  correct,  for,  on  removing  the  so-called 
hypertropliied  mucous  membrane,  a  number  of  small  granu- 
lar bodies  the  size  of  hem[>-seed8,  and  made  up  of  ghind* 
cells,  are  always  found  underlying  a  healllty  mucous  mem- 
brane. The  disease  appears,  therefore,  to  be  due  to  an 
increase  in  the  size  of  the  natiini)  glands,  and  not  of"  the 
mucous  membrane  of  the  part  (Fig.  213).  It  should  be 
treated  only  by  the  careful  excision  of  the  diseased  sulunu- 
coos  tissue — the  ineision  being  made  in  the  line  of  the  lip, 
and  the  edges  brought  together  by  fine  sutures.  I  have  seen 
as  many  of  such  eases  in  the  upper  as  in  the  lower  lip;  and 
rarely  does  it  in\'olve  both  lips.  .  I  have  never  known  it  to 
recur. 

A  genuine  hypertrophy  of  the  lip   itself  is  a 
It  often   begins  lus   a  chronic   inflammation  of  the   part,  or   ratTier 

There  can  be  little  diujbi  that 
Attention  to  the  geneml 


\ 


Hypertrophy  of  mncotis  plaodt  of 

Up. 


common  affection. 

o'dema,  the  inffammatorj  de[>osit   heeoming  organized. 

many  M'  the  so-called  thick  strumous    lips   have   this  origin. 

hetiith  and  its  improvement  are  tlie  nveans  by  which  any  cure  may  he  expected. 


Cystic  Tumors  of  the  Lir, 

Mucous  cysts  Jire  often  seen  and  generally  in  the  lower  lip.  They  appear  as  tenfe*' 
globuh»r,  and  at  limes  senii-translucetit  tumors  beneath  the  mwcous  membrane,  and  arc 
readily  cured  by  excision  or  by  cutting  off  their  upper  walls  by  means  of  scissors  and 
sharp-pointed  forceps.  An  incision  into  them  rarely  does  good.  They  contain  a  glairy 
mucoid  iluid.  On  several  occasions,  1  have  turned  out  of  the  lip,  from  beneath  the 
mucous  membrane,  solid  encysted  tumors,  with  a  glandular  structure. 
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Nesvi  of  llie  lip  ftn?  often  seen,  and  wlieii  they  involve  (lie  vvliole  tliickness  of  the 
[>ftrl  tlifir  excision  by  n  V  in<*ision  is  the  be^t  treatment,     1  haw  Join-  this  on  many  occa- 
Ijions  with  a  beneticial   result.     When  ttiey  are  only  soperfieial  or  bt'iiealh    tht;  mucous 
[linin<;,  tln.'y  may  be  treatetl  loyally,  as  already  mentiont-d  in  tlu;  chapter  on  njevus. 

Phlegmonous  or  Carbuncular  intlnmmalion  of  the  lip  is  un  alarming  affection  ; 
lit  is  never  found  exci'pt  in  the  li*»'bh*  and  caeh»*(;lie.  It  attacks  the  itjiper  ai*  well  as  the 
Ilower  lip,  and  :«hows  itself  as  a  general  infiltration  of  tlie  part,  which  becomes  enormously 
Fflwollen.  tense,  and  painful.  When  seen  in  an  early  stage  a  free  incision  into  it  or  its 
imueous  surface  gives  relief  and  expedites  the  .sloufrhin}^  of  the  c(dUdar  tissue  thai  is  sure 
I  to  follow.  Fomentations  and  warm-water  clressiings  are  the  most  beneficial,  with  good 
ijivinji;  and  tonics,  such  na  quinine  and  iron  in  full  doses.  At  times  lliis  affeetion  end8  in 
jeloughing,  and  tlien  put*i  on  the  ajipearunre  of  what  is  called  cancruiu  oris.  It  is  very 
[prone  to  be  followt^d  hy  septicii'miu. 

Cancrum  oris,  or  gangrenous  stoinatitis,  is  generally  met  with  in  tlie  ill-fed 
l^nd  feeble  chihl  after  one  of  the  exauthenwUa.  It  is  seen  abo  where  mercury  has  been 
jjiven  to  salivation.  It  commences  oft<_-u  jis  a  phlegmonous 
rinflammalion  of  the  cellular  tissue  of  the  cheek  or  lip,  goifig 
Ion  rapidly  to  sloughing  and  phagedamic  ulceration,  or  to 
iBudden  death  of  a  part  of  the  cheek,  the  tissue  becoming 
[while  and  Woodless,  und  then  sloughing.  At  tinifs,  this 
[■loughing  proct-RS  will  involve  a  large  portion  of  llie  cheek, 
[and  even  of  the  gum  or  bone.  It  is  a  most  fatal  and 
■  dangerous  disease.  Before  the  sloughing  has  taken  place, 
[the  part  involved  will  be  nnich  thicken«'d  and  JnduiMited. 
It  will  feel  of  a  bmwny  hardness,  and  a[*pcar  of  a  dusky 
[color  in  the  centre,  with  a  red  border.  When  the  skin 
Icovering  in  the  dead  cellular  tissue  has  sloughed  away,  a 
r<l(*ep,  excavated,  irregular  surface  will  be  seen  discharging 
[ftn  offensive  sanions  fluid,  and,  if  (he  disease  spreads,  it 
floes  so  by  sloughing  and  ulceration  (Fig.  214).  It  gener- 
[ftlly  kills  by  exhaustion,  sometimes  by  bleeding  from  the  sloughing  of  an  artery. 

Treatmknt — The  general  treatment,  is,  tonics  and  good  feeding,  milk,  eggs,  and  wine, 
Il)e<.*f-lea,  and  any  other  nutritious  food  being  of  primary  importance.     When  food  c^ttinot 
|t>e  taken  hy  the  mouth  it  must  be  given  by  the  bowel  as  an  enenmta.    Tonics  also  must  be 
liiiislered,  jvs  the  H(|uor  ciuchome,  quinine,  or  iron,  in  such  doses  as  the  child  can 

Locnlli/^  till  the  slough  has  separated,  little  more  than  fomentations  and  cleanliness  can 

employed;  but  when    the  sloughing  and  ulceration  spreads   the  apjtlicatiou  of  strong 

ttilric  acid  is  of  gre-at  value.     It  must,  however,  be  liberally  brusheil  over  and  into  the 

ari8  so  jis  to  destroy  all  their  surface  an<l  induce  a  fresh  action. 

Absolute  cleatdine>ss  should   be.  observed,  the  wound  being  washed  and  irrigated  by 

I  means  of  a  steady  stream  of  water  to   which   carbolic  acid  1  part  to  20,  Condy's   fluid, 

Itliloride  of  zinc,  or  nitric  acid  in   the  proportion  of   tr^^v  to  the  ounce  of  water  may  be 

ided.     When  recovery  takes  place,  it  is  frequently  with  the  loss  of  large  portions  of  the 

Intfecle'd  parts,  for  which  some  [)histic  operation  will  subsequently  be  required. 

Aphthous  stomatitis  is  another  affection  often  mistaken  for  cancrum  oris,  but  iu 
[not,  however,  half  so  dangerons.  It  occurs  likewise  in  the  unhealthy  and  ill-fed  child, 
[but  as  often  its  not  is  independent  of  the  exanthemata.  It  begins  iis  an  aphlhous  uh-era- 
jtion  of  the  tongue,  gums,  lips,  or  clieeks,  by  which  these  parts  become  covered  with  a 
jvrhitr  or  njsh-colored  secretion.  With  these  local  symptoms  tl»ere  will  be  a  foul  tongue  and 
[f<>ttd  breath,  as  well  as  some  evident  symptoms  of  derangement  of  the  bowels  and  tligestive 
[organs.  In  very  feeble  chihlren  this  superficial  ulceraliiui  may  pass  on  to  sloughing  of  tho 
jl^irt*,  or  ulvfrntive  »tomatilif,  thus  simulating  rancrum  on's,  but  with  this  difference — in 
itancrum  orit^  the  disease  begins  in  the  cellular  tissue,  the  skin  sloughing  subsequently; 
[in  ulcerative  itomatitis  or  noma,  ii  begins  as  a  skin  or  mucous  membrane  ulceration, 
jfiloughing  following  upon  it. 

^Trkatmext — Of  all  drug*,  the  chlorate  of  fwtash  has  the  best  action,  and  should  be 
liniistered  in  five-  or  even  ten-gmin  doses  mixed  with  bark,  or  with  milk,  a  lotion  of 
f«iime  drug,  5j  to  n  pint  of  water,  being  used  as  an  application.  Jlilk  diet  is  the  best 
where  it  cun  be  taken,  beef-tea  and  eggs  being  given  otherwise,  or,  in  addition.  Wine 
niuKt  he  administered  with  great  caution,  and  only  when  the  jtowers  of  the  cliild  are  very 
\vii\Ar  as  in  the  pha^e<l:enic  form.     A  rhubarb  purge  is  usually  required  at  the  beginning 
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of  the  nflei'tion  to  clear  tho  way,  as  foul  excreta  arc  too  often  present,  and,  in  the  latter  . 
8lag<-',  the  more  ].>owertiil   lonirs,  sut:h  as   iron  or  quinini*,  arc  often  (Jetnanded.      It  is  a 
disease  generally  due  to  intestinal  irritation  from  bad  feeding,  and  re<|uiri'S,  therefore,  for 
its  treatment,  careful  attention  to  this  matter. 

Ranula  or  Sublingual  Cysts. 

These  are  now  known  not  to  he  due  to  any  obstruction  of  the  salivary  ducts,  submaxil- 
larj'  or  sublingual,  but  to  obstruetlon  of  ont;  of  the  mucous  glands  situated  beneath  the 
tongue,  such  as  the  glands  an<l  duets  of  Kivini.'  They  nre  probably  .nnalogous  to  the 
mucous  cysts  of  the  lip  already  referred  to,  and  of  the  niucoui?  pas^ager*  generally.     They 

contain  a  clear,  glairy,  mucoid  llui<l.  but  never  !»aliva. 
Fio.  215.  [Some  authors  doubt   the  last  assertion,  though  ad- 

mitting that  they  do  not   coiilain  saliva  as  a  rule.l 
I   have  tlie  notes  of  sevenil   that  were  conqem'taf. 
They  sometimes  attain  a  large  size,  and,  when  placed  j 
beneath  the  tongue  (their  usiuil  position),  tlie  swilivary 
duct  can  readily  be  traced  lying  over  them  (Fig. 
^l.'i).     Sometimes  they  an?  raultifde,  and,  on  several 
occasions,  on  opening  one  cyst,  I  have  !?een  a  second  ] 
within.     AVhen  neglected   and  allowed  to  increase, 
they  may  **o  press  the  tongiie  upwards  as  to  prevent 
the  [alient  speaking,  or,  ihey  may  form  a  large  s;\vell*  ' 
ing  beneath  the  jaw. 

Within  the  mouth  they  appear  as  semi-transparent  | 
cysts  beneath  the  tongue,  and  they  are»  as  a  rule, 
painless  and  merely  give  trouble  mechanically.  When 
opened  a  glairy  mucoid  fluid  escapes.  This  opera- 
tion^ however,  rarely  is  serviceable,  as  the  llui«l  re- 
collects. The  best  treatment  is,  to  raise  tin'  upper  surface  of  the  cyst  by  means  of  a  pair 
of  a  pointed  forceps  or  a  tenacular,  and  with  scissors  cut  off  it^s  up|>er  surface.  M.  Paniw*, 
of  raris,  hjis  lately  injected  these  cysts  with  three  to  ten  drops  of  a  solution  of  chloride  of 
zinc  (4.7  grains  to  an  ounce  of  distilled  water)  with  success.  In  large  tumors  the  cjivity 
may  be  [diigged  with  lint  soaked  in  iodine  [or  Moasell's  sohjtion]  after  it  lia^  been  freely 
incised.  The  a]>pIication  of  a  seton  is  at  times  beneficial  tbougli  ati  uncertain  remetly  ; 
simple  [jlugging  of  the  cyst  was  a  mode  of  treatment  that  I  formerly  employed  till  I  dis- 
covered that  the  plans  above  suggested  were  preferable.  It  is  next  to  impossible  to  excise 
them,  as  they  have  no  definite  walls. 

Elncysted  tumors  are,  however,  met  with  beneath  the  tongue.     I  have  had  two  under 
care,  and  buih  I  misto<»k  for  ninula.     The  error  was  discovered  only  on  opening  them  ;  and  ' 
in  both,  on  making  my  incision,  I  had  to  cut  through  the  mucous  lining  of  the  mouth  over 
the  cyst,  and  tl»e  cyst-wall  itself.     From  botli  a  cheesy  sebaceous  secretion  escapetl. 

These  tunmrs  have  nothing  to  do  with  nitnda,  have  distinct  capsules  beneath  the  mucoua 
membrane,  appear  to  be  .sebaceous,  and  are  probably  congenital.  In  the  case  I  have  , 
mentioned  the  patients  were  under  twenty  years  of  age.  In  both  I  pulled  out  iis  much  of] 
the  cyst-wall  as  I  could^  dissecting  it  from  its  bed,  and  in  one  with  complete  success.  In 
the  second  a  return  followed,  which  called  for  another  oiH?ration,  which  was  crowned  by  a 
good  reswlt.  I  have  never  known  any  of  these  sublingual  cyst^  require  removal  from 
below  the  jaw;  though  the  sebaceous  form  might  do  so.  In  one  of  my  cases  I  contem- 
plaied  this  plan,  and  Sir  W.  Fergusson  gives  a  case  where  it  w.-is  adopted.  It  is  probable, 
that  plugging  of  the  cyst,  to  set  ap  suppuration,  would  be  a  simpler  and  equally  efficacious 
pnictice. 

Salivary  Calculus, 

Tlie  salivary  ducts  beneath  the  tongue  may  be  obstructeil  in  exceptional  cases,  from  the 
inlroduiticjn  of  foreign  bodies,  but  more  commonly  from  calcttfus,  Steiiu's  duct  or  that  o\ 
the  parotid  may  be  thus  affected,  but  the  Whartonian  or  the  sublingual  salivary  duct  ia 
ihat  jnore  commonly  involved.  When  the  obstruction  is  complete  patients  complain, 
during  deglutition,  of  pain  in  the  corresponding  salivary  glands  with  some  swelling,  such 
symptouis  being  clearly  due  to  retained  salivary  secretion  ;  and  these  soon  subside  on  the 


£'  The  ducts  of  Rivini  are  usually  oonaldered  tobe  excretory  duct*  of  the  ■ublingnttlaalivary  gUnd.. 
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111  exceptional  examples  suppuration  may         p,^  opJ. 


XhlJsice 


completion  of  mustication. 
^Attiuk  lite  glniiil. 

The  calcultis  ilepicted  in  Fiff.  21 G  was  taken  from  tlie  suTjlingfual  duct  of 
la  mitn  by  my  friend  Mr.  C.  Sells,  of  Guildford,  and  weiglied  48  jj^ruini*. 

Tills  affection  can  usually  be  easily  recognized  on  tlip  application  of  the 
kifinger  beneath  the  tongue,  tbr  calculus,  as  a  rule,  lioltlinga  supertieiul  ]H.m- 
rtion.  On  feeling  the  stone,  the  surgeon  may  often  with  his  nail  tear  it  out 
^of  itR  bed*  I  liuve  renioveil  several  by  Ihis  jdun  when  not  larger  than 
ilit-mp-seeds.  When  farmer,  the  liest  plan  5h  incision,  tiie  purjreon  being 
1  carelul  to  cut  ibrougb  the  duet  where  it  seems  to  be  thinnest,  ami  jjcoop  the 

calculus  out  of  it-s  be<l  by  nipan.s  of  a  director  or  bent  probe.  The.<e  calculi 
I  may  attnin  con^itlerable  dimension?;,  even  one  inch  king.  On  one  oernsion, 
Vl  brcike  a  ciilcubix  to  piece;*,  in  attempting  to  remove  it  from  the  centre  of 
[a  suppurating  sublingual  gland  of  a  man,  a?t.  42,  who  had  hail  evidence  of 
Jits  presence  lor  yeans.  He  came  to  me  witli  the  parts  bard  as  well  as 
inicerntiug,  having  iM^en  told  he  bad  a  cancer,  and  a  rapid  recovery  followed 
tits  removal.     Oecasiouully  afti^r  tlie  removal  of  a  caleiilus  from  a  salivary  duct  a  stricture 

e^sulrs,  when  tl»e  gland  under  siimulus  may  intlame  and  be  the  source  of  trouble.     A  free 
i vision  of  the  duct  is  tiien  tbe  rigttt  treatment  to  adopt. 


grtkiDs. 
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Salivary  Fistula. 

When  Steno's  duct,  tbe  duct  of  the  parotid  gland,  has  been  obstructed  near  its  orifice 
in  llie  moutU,  or  has  been  opned  by  a  wound  or  iileeralif)n,  a  ?*alivary  tistnla  may  take 
j>lace,  that  i».  tlie  saliva,  instead  of  being  poured  into  tbe  mniitl),  will  escape  upon  tlie 

fctieelc.     Wlien  ibi;*  at^eclion  originates  in  some  oljslruction  to  the  duet  itself,  it  will  corn- 
nonce  ns  u  !4olY  tlucttiuting  swelling  in   the  elieek  eaused   by  retained  ijydivary  secn-tion  ; 
■nd,  after  a  time^  usually  when  tbe  duet  has  acf|uired  about  the  .size  of  hall  a  walnut,  tbe 
iwelling  will   ulcemte  through   tbe  skin,  and  clear  saliva  or  saliva  mixed  with  pu.s  will 
capo.     If  this  swelling  be  opened  the  same  result  will  ensue,  and  after  this,  the  cavity 
Diay  contract,  but  the  fi.stuUi  will  remain. 

The  only  successful  treatment  of  this  affection  is,  to  establish  a  free  ojiening  into  tbe 
Douib  from  tbe  oml  enfl  of  the  duct,  wbicb  may  be  effected  by  pai*fliing  a  line  prolie  into 
tbe  Hslulu  through  tbe  duct  into  tbe  mouth.     When  tliia  ean  lie  accomplij^bed  through 

jibe  natural  opening  all  the  belter,  but  it  is  not  a  matter  of  much  importance,  as  ariilicial 

jopening  near  tbe  oi-al  orifiee  of  the  duct  will  answer 

|«very  purpose.     The  probe  should   be  armed  with  a 

Ipircc   of  thick   silk,  or  three  or  four  threads  of  fine 

Ptilk,  jind  dmwn  through  tbe  mouth,  tbe  ends  banging 

Ifrom  tbe  citeek  and  tliose  from   the  month  being  tied 

Itogeflter,  tbe  whole  acting  a>?  a  i«elon  to  esiablish  an 

lartificial    fistuloii.s    commiiniciition    with    tbe    mouth. 

iTbis  object  will  prolmldy  be  secured  in  about  a  week 
Df  ten  days,  when  tbe  8eton  may  be  remov<:d.  The 
Estula  in  tbe  cheek  will  then  probably  contract  and 
tlose  of  itself;  but  if  this  does  not  take  place  tbe  edges 
t^f  th«  fifstnia  may  be  cauterized  by  the  galvanic,  gas, 

lioractual  cautery,  and  thus  cicatrization  be  encouraged. 

iTbt?  operation  may  be  repeated  if  retjuired.  A  plastic 
operation  may  be  attempted  when  these  means  fail. 

[Agnew  de.Hcril><'s  a  metljod  employed   by  him,  and  directs  to  find  the  opening  of  the 

^duct  on  tbe  inside  of  the  cheek,  and  to  insert  a  fine  probe  into  it.     Subsequently  one  or 

jlwo  threinls  are  passed,  by  means  f)f  a  neeille,  between  the  external  surface  of  tbe  cheek 

|jind  the  duct  at  a  distance  above  the  orifice.     The  seton  direetsi  the  saliva  into  tlx'  month, 
nnd  wlien  ibis  has  been  accomplished,  tbe  external  opening  can  l>e  closed  by  caustic  appli- 

Irntions  or  sotne  other  ex}>edieTit.     Tlie  en<l  of  tbe  duct  above  the  tistule  might  in  stmw  cases 

|!x»  dis.«ecled  outfn»m  beneath  the  mucous  membnme,  and  be  allowed  to  bang  into  tbe  cavity 

lof  the  month  until  the  Hstule  had  closed ,T.  B.  K.J 

1  have  known  parotid  salivary  tistida  follow  upon  the  suppuration  of  the  gland  after 

ffever  in  tiiree  cases ;  the  orifice  in  all  l»eing  snuill  and  placed  beliind  the  angle  of  the  jaw. 

iJn  none  of  these  wtis  it  associated  with  any  obstruction  to  Steno's  dne.l.     It  was  troui»lc- 

iMtme  only  from  the  trickling  of  sttliva  during  mastication,  though  to  one  of  the  patients, 


8«tou  for  tH«  f  or«?  of  •allviUTr  flatnle.] 
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who  was  a  hi<ly,  ihia  caused  much  jiiHioyance.     I  tried  the  cautery  in  one  of  these  cases, 
but  without  success. 

PAnOTIDITI3  OR  **MUMP8." 

This  ig  a  pinifile,  nlthou^h  an  infectious,  di^f-asc,  Imvincf  «  tcTuknoy  to  o;et  wrll  with 
yimph.^  fomcnrations  of  the  parts,  a  saliup  pur;[:ative,  an<l  a  mild  tonic.  It  h  occiuHionally 
UK'tastati*^  'o  the  li'sticle.  Wticn  it  follows  upon  a  fVver,  it  Ih  a  sevi're  afflciion,  and  not 
unfrfi^at^iitly  pa^sses  on  to  fnippuralion  ;  such  ahsci^:*ses  spread  easily,  the  docp  f^iscia 
covering  tliem  in  forbidding  a  natural  oulU*t  except  hy  hurrowing.  Salivary  li^Ktula  in 
the  neck  may  (olh)w  in  sut^h  a  case.  Pr^ir«iss«)r  Crocq,  of  lirns^els,  believes  this  disease 
is  the  rosult  of  a  Btomatitis  propagated  along  the  duel  of  ihe  parotid  ghind  to  the  gland 
itself. 

Pauotid  and  SuBMAXiLLAny  Tlmous. 

Thesft  have  one  pecultanty,  viz.,  rhiil  they  are  ahnost  always  more  or  less  cartilaginous 
— the  ordinary  form  of  tumor  in  this  refjion  hein;i  ihe  (ihro-enrtihijiinoys — they,  moreover, 
are  mostly  eucv'^led,  having  a  peculiar  hard,  elastic  feel  and  hotryoidal  outline.  They  are 
generaliy  imbedded  in  the  structure  of  Ihe  jrhuid.  and  vary  much  in  their  depth;  tumors 
that  appear  inovalde  and  superficial,  tmv  ofien  dippin«;  well  down  into  the  tissues  and  thus 
incff'asin^  the  difficulty  of  their  removal.  These  simple  tumors  may  g^row  to  a  larjje  size, 
and  stretch  the  skin  preatly  over  them,  and  should  always  he  removed;  the  earlier  the 
better.  In  removing  them,  the  surgeon  slmuld  be  careful  to  make  his  incision  well  down 
to  tlie  capsule,  when  lie  will  probnlily  be  able  to  enucleate  the  growth.  It  is  far  iK-fter 
pmclice  to  do  this!,  even  with  the  ap(dicat)on  of  a  little  force,  than  to  be  too  free  with  the 
knife.  tV)r  the  facial  nerve  is  generally  in  close  contact  with  the  tunwr  anil  the  deep  vessels 
are  beru'uth.  He  -should  also  always  cut  upon  the  tumor,  dividing  only  such  tissues  as 
hold  it  down,  taking  great  care  too  thai  the  large  vests^els  are,  if  por^sible,  left  uninjured. 

In  drf'ply-lduced  tunioi's,  ibiia  removal  by  euucleali«»n  id 
Fio.  218.  gtill  Diore  necessary.     When  the  tumor  is  large,  there  is 

ulway*  a  strong  prnbabJlity  that   Ihe  facial  nerve  will  be 
divided  or  injured,  hence  it  is  as  well  to  prepare  the  pa- 
tient for  the  fact.     Fig.  218  illustrates  the  situation  and 
Cj  '\^t!Wi  externnl  appearance  nf  one  of  rln's«'  lumnrs. 

\[jgk  fS!^'  \d3^  Cancerous  tumors  of  the  parotid  are  likewise 

y^'''  ^Ki  ^'^'  with,  but  a*i,sume  a  very  ditlereut  appearance  from 

1  the    last.     They  are    mostly   infiltrations  of   the    gland, 

fixed,  diffused,  and  deep  seaited  ;  the}'  are,  moreover,  gen- 
^  erally  associated  with  paralyns  of  the  faicial  nerve,  difl'er- 

ing  iu  this  way  from   innocent  growth:*.     Never  should 
they  he  surgically  interfered  with. 

Tlie  ditliculty  of  deciding  as  to  the  removal  of  large 

I  '  ijX    '  gro^wths  in  this  position  is  ViM'y  great,  and   the  best  guide 

'  jf|  is  their  mobility.     Sir  W.  Fergusson,  who  had  had  more 

SubmnxUljiry  innior.  experience  in  tliese  cik^es  than  nny  man  of  modern  times, 

says,  *^  If  it  were  evident  that   tlie   part  slid  freely  over 

the  subjacent  texture.*,  I  should  not  hesitate  about  «!*ing  the  knjfe,  whalever  might  be 

the  bulk  of  llie  discjtse,"  »!tc. ;  '*  but  if  the  tumor  seeminl  (ixed,  its  Umits  were  not  clearly 

defined,  or  an  »illem[)t  to  move  il  caused  pain,  I  should  not  readily  he  induced  to  use  the 

knife,  however  small  the  mas*  might  he,"  and  I  endorse  these  views. 

[The  first  extir(»ation  of  the  parotid  gland  done  in  Amerlcii  was  performed  by  Warren 
during  the  la,st  century.  Dr.  McClelhm,  of  this  city,  is  said  to  have  done  this  serious 
operation  eleven  times. J 


AFFECTIONS  OF  THE  TONGUE, 

Tongue-tie  is  occasionally  met  with,  but  not  a  lithe  of  the  cases  so  ascribed  are  of 
Ihi8  nature.  It  is  due  to  a  tying  down  of  the  lip  of  the  longue  by  the  fra?num  lingua?, 
which  prevents  the  infant  from  projecling  the  organ  beyond  the  gums,  thereby  interfering 
with  *5uckling.  1 1  is  eiusily  remedied  by  dividing  the  fra'uum  perjK^ndicuhirly  downwunis 
behind  the  gum  with  a  juiir  of  bkml  [winteil  scissoi-s,  the  point  of  the  tongue  being  elevated 
with  the  linger,  or  a  pair  of  dressing  forceps  applied  beneath. 


GLOSSITIS. 


Wounds  of  the  toxguk. 
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Tliesie  are  sometimes   troublesome  from  hemorrliago,  but,  wlien  tl»e  parts  ftre  brouj^ht 

Djr<^ther,  llie  Meedin;!,  as  n  rule,  ceases  ;  sutures  should  alwHys  be  employed  when  gaping 

^xiiJt^L.      If,  however,  a   bleeiUnor  vei^sel  be  visibh.%  it  oufjht  to    in\  tied  or  twisted.     The 

lutures  mu8t  he  put  in  deeply  lo  draw  the  whole  thickness  of  ihe  divided  pjirts  together. 

~>u  one  occasiout  owinp;  to  a  nej^leet  of  this  praetioi\  1  hud  to  pure  llie  surface  of  un  old 

lirounil  of  the  toTi<iue  that  Imd  (Kussed  tbriMigh  l!ie  lialf  of  the  orfTjm  transversely,  antl  then 

^rinjir  the  parts  touj<<i)ier.     The  ehild  wh.<5  elearly  uruible  to  talk  on  nceonut  of  the  injury; 

Ij^et  atier  the  operation,  all  was  well.     Wht^n   bleeding  is  obstinate  and  the  parts  cannot 

iLe  brought  together,  the  eautery  or  pereldoride  of  iron  may  be  ugefully  employed.     In 

lexceptionHl  caaes  the  ninine  artery  may  require  a  ligature.     Ice  in  the  mouth  arresta 

iiglit  bemorrbage. 

HlPERTROniT    OF    THE    ToNOtE, 

Tlii^  is  n  troublesome  affection  chiefly  from  thi*  mechanleul  obstruction  which  it  cansetii, 
|ift  chietly  found  in  young  subjects,  nnd  is  .sometimes  eongt-nital.     It  Jui^  been  ascribed  to 

tibronic  intbimmation  of  tlie  organ,  but  that  such  is  invariuhly  the  case  appears  doubtful. 

When  it  ha.s  existed  for  years,  it  may  cause  distortion  of  the  jaws.  It  may  involve  the 
■"whole  organ  or  only  half.  In  a  case  I  had  und«"r  my  care  not  long  ago,  tiiis  latter  con- 
Idition  was  singularly  well  illustrated.     It  is  to  be  i-ecognlzed  simply  by  the  increased  size 

»f  ibe  organ,  no  external  evidence  of  disea*te  usually  existing.  The  enlargement,  as  a 
tile,  is  painlej^a,  though  when  the  tongue  cannot  he  ke[>t  in  the  mouth,  tlie  disease  is  dis- 
tressing. It  is  not  often  nmeimhlf  to  treatment.  In  tbe  cise  of  a  boy,  a't.  G,  who  was 
■originally  under  the  latn  Dr.  Addison's  cure  at  ilijy*s  for  a  congenital  enlargement  of  the 
lorgun,  the  |>erchlori<le  of  mercury  in  small  doses  reduced  the  size  of  the  organ  so  as  to 
|ftUow  of  its  return  into  the  mouth,  and,   although  seveml  relapses  took  place  in  later 

|rears,  tbe  sam»'  treatment  was  repeated  with  equally  good  results.     In  a  gentleman,  a't. 

?M,  who  consulted  me  some  years  ago  for  enlargement  of  the  tongue  of  twelve  years' 
riUuiding.  attended  with  protrusion  and  all  its  evils,  iodism  induced  by  ten-grain  doses  of 

ibe  iutlide  of  jiotassium  was  followed  within  a  week  by  the  speedy  disappearance  of  the 
rliflection.  though  at  the  time  death  apj)eare<l  imminent  from  the  excessive  swelling  of  the 

prg»n  iMiiised  by  the  drug.     In  other  cases  the  reniuval  of  a  wedge-ehaiied  piece  from  the 
fitrc  of  the  organ  is  the  Itest  pnu'tioe;  while  lo  cut  off  the  projecting  portion  is  tar  less 

utisfaetory.     The  application  of  ligatures   to  the  lingual  arteries  to  starve  the  disease 

ftigbt  pos^<*ibly  be  of  service  in  such  cases. 
The  tongu«^  may  likewise  be  the  subject  of  irhthyosix.     Sir  James  Paget,  Mr.  Ilulke 
[{♦Trans.  Clin.  Soc.,'  vols,  ii  and  iii),  and  Mr.  Morris  ('  Brit.  Med.  Journ.,'  1H74)  have 
jfecorded  examples  of  the  affection.     >Iany  have  come  under  my  notice.     They  have  a 

li6po«ition  to  pas8  into  cancer,  and  the  case  from  which  Fig.  220  was  taken  was  of  this 

Daturp.  When  cancer  attacks  tlie  Ichtliyotic  tongue,  it  is  generally  of  a  virulent  form, 
land  any  operation  for  its  relief  ia  to<i  often  followed  by  a  rapid  recurrence  of  the  disease, 

either  in  the  part  or  in  the  cervical  glands.     An  ichtliyotic  tongue,  therefore,  should  be 

It  once  removed  as  soon  as  the  slightest  evidence  ap]^ars  of  its  being  the  seat  of  cancer. 
ICtuifs  ure  also  on  record  o(  Jatttf  /f(;/jor«,  of  tvttrti/  tjroicth»,  nnd  congenital  pedtiuculattd 
[>wtliii»y  Jibro-celiutar  and  micnoid  himor^  and  hydatid  of  the  tongue. 

Glossitis. 

Tnflnmmation  of  the  tongue  when  deep-seated  nnd  general  is  a  gtTive  affection,  sia  the 
tmiy  I»e  so  su<lden  and  severe  as  to  threaten  life  by  suffocation.      In  the  sudden 
f-nts  from  the  salivation  of  mercury  or  iodism,  as  in  a  case  already  given,  these 
i>yiupiuuis  an*  at  times  seen,  but,  as  a  rule,  they  subside  rapidly  under  local  fomentation 
till  tl)e  removal  of  their  cause.     If  suflocalion    be  threatened    by  the  a?denwilous  enhirge- 
^•iil  of  the  organ,  free  vertical  incisions  might  he  retpiiretl,  though  I  have  not  yet  seen  a 
a***  where  such  a  pnictie4?  was  demanded.     Iitflaminalion  ending  in  local  suppumtion  is 
more  common ;  and,  when  an  abscess  has  forunnl,  the  sooner  it  is  ofw^netl  the  better. 
'  it  Xm  •ituattHl  at  tbe  root  of  the  tongue,  both  deglutition  an<l  speaking  will  be  interferwd 
ritti ;  indued,  the  ubsceKS  may  mechanically  su  press  upon  the  epiglottis  as  to  close  the 
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Local  infliimmution  of  the  tongue  may  arise  without  any  known  naiise,  or  from  the  con- 
tact of  some  irritatinj^;  siihsUince,  t^ueU  as  that  of  tobacco.      It  may  alj^o  follow  u  woiiiitl- 

TufiATMEVT. — FonK^nlutions  to  tlie  [mrt  frequently  apijlied,  and  an  incision  into  lh« 
abscess  as  soon  na  it  can  he  nuule  out,  are  the  hest  lociil  means.  Tonics  after  the  use  of  i 
a  mild  purge  are  also  useful.  When  the  swcUlMg  becomes*  dangerous  by  its  pressure,  the 
redenia  may  be  dispersed  by  an  incision  or  p«nclure,  but  the  surgeon  need  be  in  no  hurry 
to  adci[»t  tliis  practice;  it  is  rarely  needed.  My  late  colleague.  Mr.  Poland^  had  a  wise  in 
which  iijci'iiions  were  followed  by  very  serious  hemorrhage.  The  iip|dicalion8  of  leechea 
to  the  or^n  wlien  projecting  has  been  fallowed  by  rajjid  relief. 

Aphthous  Inflammatiox 

of  the  tongue  find  superficial  ulceration  are  not  uncommon.  It  occurs  in  children  chictly 
from  aiinieiitiuy  irritation,  and  is  eurahle  by  the  chlorate  of  jiotiish  internally  in  ti\e-  or 
ten-grain  doses,  like  aphthous  stomatitis. 

Simple  or  Dyspeptic  Ulcer 

of  tlie  tongue  is  a  mre  and  very  obstinate  nftection.  The  few  cases  ihai  1  have  seen  of  it 
liave  been  in  atlulls  in  whom  cousiiilerable  disturbance  of  the  digestive  apparattis  existed. 
In  one,  the  patient  pivssed  Htliic  acid  in  such  abundance  as  to  startle  mo.  He  used  to 
bring  it  in  spoonfuls  weekly.  The  u!eemrJoti  may  b«  extensive,  but  alwavi?  8U|)erticial, 
and  tlie  tongue  is  usually  glazed  with  it  aad  often  red.     To  the  touch  it  iloes  not  feel  hard. 

Treatimext The  only  sound  treatment  is  a  soothing  one.     The   bowels   should  be 

attended  to  by  means  of  a  mild  |inrgative  such  as  cjistor  oil,  and  rhubarb  and  magnt^sia, 
or  alkalies  given,  such  as  the  bicarbonate  or  chlorate  of  potash  in  gentian,  calumba  or 
bark.  The  diet  should  be  regulated  in  the  most  caret'ul  manner,  antl  all  food  forbidden 
that  can  possibly  irriiate.  Alilk,  wtien  it  can  be  taken  should  be  allowed.  Beer  and 
spirits  are  generally  injurious ;  but  wine  maybe  allowed  when  necessary.  Locally,  the 
chlorate  of  potash  lotion  is  the  best.     Caustics  and  oilier  stinuilants  arc  rarely  re«piire«h 

These  cases  are  not  to  be  mistaken  for  the  syphilitic  or  coudylomatous  affections  of  the 
organ  which  are  less  soperHcial,  more  raised  and  indurated,  and  are,  besides,  usually 
associated  with  putches  ou  the  throat,  lips,  or  cheek,  and  other  constitutional  symplonis ; 
nor  with  the  fissures  or  ulcers  that  are  often  found  at  the  sid«  of  the  tongue,  due  to  the 
irrikition  of  a  stump  or  tooth. 

Deep-seated  Ulcers  of  the  Tongue. 

Tlu^se  may  be  guftpff,  sypkiUtic^  or  emtcerous.  The  first  is  very  uncommon,  and 
usually  the  result  of  a  local  abscess.  It  can  be  known  by  the  sharpness  of  the  eclge?  of 
the  sore,  the  absence  of  induration,  and  the  fissured  aspect  of  the  ulcer.  It  lias  a  tendency 
to  recovery. 

The  deep-seated  syphilitic  ulcer  is  generally  the  result  of  a  breaking  down  of 
a  gumruntous  Junior  in  the  tliickness  of  (he  organ.  As  a  tumor,  it  a(>|iears  as  an  induni- 
tion  of  the  part;  and  as  an  ulcer,  it  appears  deeply  excavated  with  irregular  but  not 
infiltrated  or  everted  edges.  It  is  slow  in  its  progress  and  not  so  jMiinful  as  cancer.  It 
is  usually  found  aLso  with  a  history  or  with  syin[»toms  of  syphilis,  antl  occurs  chieJiy  in  t)te 
body  of  the  tongue.  It  can  he  mistaken  for  a  cancer,  and  1  cousi<ler  most  of  the  cases  of 
so-called  cured  cancer  of  this  origan  are  of  this  nature. 


Cancer  of  the  Tonode 

is  usually  epithelial,  and  may  occur  in  a  person  the  subject  of  ichthyosis.  It  is  most  com- 
mon between  Ibrty  and  sixty  years  of  age  ;  and,  like  cancer  of  (lie  lip,  is  more  fre«pient 
in  men  than  women,  in  the  ratio  of  five  to  two,  generally  commencing  in,  and  confined 
to,  one  side  of  the  organ  ;  an  analysis  of  fifty-live  case.s  ('dust.  Schmidt's  dahrb.,*  IHfiU) 
proving  that  it  involved  both  sitles  only  in  nine.  It  begins  more  fre<piently  as  a  crack 
or  ulcer  than  as  a  wart,  and  soon  causes  pain.  It  increjuscs  with  variable  rapidity, 
though  the  majority  of  patients  seek  advice  only  after  it  has  existed  a  few  months.  It  is 
usually  recognizable  by  the  irregular  sMrf\»ce  of  the  sore,  its  indurtUed  and  often  everted 
edges,  its  hardened  base,  aod  sloughing  surface.     As  time  goes  on  the  glands  beneath  the 
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JAW  become  enlArged»  the  disease  inHlirating  all  tlie  tissues  as  it  increases,  and  the  patient's 
l>ower8  becoming  eufeebled ;  hemorrliage  trom  some  large  vessel  too  often  in  the  end 
destroys  life. 

Treatment, — It  h  now  admitted  that  the  sooner  the  disease  is  removed  the  better, 
as  there  seems  good  renson  lo  believe  that  it  is  at  first  a  local  affection,  and  that  after  its 
removal  a  cure  may  be  obtained.  If  this  end  he  not  secured,  much  benefit  will  be  gained 
by  the  ojjenition,  us  it  n-lieves  a  jiatiunt  for  a  time,  from  a  most  distressing  and  exhaust- 
ing  affeclion  ;  and,  should  a  return  take  place,  it  is  more  likely  to  do  so  in  the  glands  than 
in  the  part — while  death,  under  thrse  circumstances,  is  less  painful.  The  operation, 
moreover,  is  attended  with  niarvcUoujily  little  risk  to  life,  and  is  followed  by  improved 
articulation  even  when  the  wiiole  organ  luis  been  removed.  In  the  case  figured  (Fig. 
220)  the  man  conld  speak  as  well  after  n»  before  the  operation.  There  are  only  two 
modes  by  which   this    renioval  should   be  efFectod, 

errision  and    the  icrnsenr,      Caustiea    are    painful  Fio,  219. 

and  uncertain,  consecpiently  have  been  ri<ihtly  aban- 
doned. The  ligature  is  painful  and  tedious,  and, 
beyond  the  freedom  from  hemorrhage,  it  has  no 
advantages  ;  and  in  this  is  only  equal  to  theccrnseur. 
In  excision  the  surgeon  using  knife  or  scissors  must 
be  C4ireful  to  remove  the  wlioie  of  the  diseased  part, 

cutting  well  beyond  the  limits  of  the  tumor.     At  T..uirur.  fMrc««pi 

the  same  time,  when  a  [lortion  of  the  organ  only 

need  l>e  sacrificed,  no  more  should  be  removed  than  necessarA'.  It  is  wiser,  hovever,  to 
remove  too  much  than  to<^  little. 

"When  the  disease  is  limited  and  in  front,  excision  may  he  employed,  for  with  the 
tongue  held  well  out  by  a  suitable  pfiir  of  forceps  (Fig,  2111),  or  by  a  ligature  passed 
through  the  tip,  all  vessels  can  be  tied  or  twisted  and  bleeding  controlled.  When  the 
galvanic  ecnuseur,  or  ecra^etir  wire  liealed  by  the  galvanic  battery  can  be  obtnined,  no 
better  means  can  be  found  for  n^moving  small  or  large  portions  of  the  tongue,  and  since  I 
have  employed  them  I  have  given  up  excision.  With  pins  [>nt  in  to  isolate  the  givjwth, 
and  the  wre  carefully  adjusted  Iwhind  them,  any  sized  nuiss  may  be  readily  removed  by 
II  bloodless  o|>emtion.     Some  prefer,  however,  the  ordinary  wire  eera^eur.     Both  instru- 
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Fio.  220. 
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t)nwiji(  •bowlag  the  Qp«mtion  for  th«  rcmoral  of  the  AatArtor  two-tlitrds  of  Ui«  longut. 

Bkrals  are  g^xnl.  The  amount  that  can  be  removed  through  the  mouth  by  these  means  is 
measured  only  by  the  aj>pliance8  the  surgeon  has  at  his  command  to  fix  its  |)osterior 
boun<iury.  In  llie  case  figured  above  more  than  the  anterior  two-thirds  of  the  tongue 
were  removed,  and,  by  means  of  the  curved  needle  shown  in  the  drawing,  no  difficulty 
was  ex]>enenced  in  [mssing  tlie  ligature,  or  in  removing  the  organ.  Wlien  the  diseased 
tongue  cannot  be  excised  with  safety,  or  its  base  isolated  and  surrounded  with  certainty, 
through  the  mouth,  various  expedients  have  been  suggested.  Professor  8yme  divided  the 
lower  lip  and  jaw  in  the  median  line  to  give  room  for  the  operation  (a  to  B,  Fig.  221), 
R<^uli.of  Pavia,  made  an  incision  from  the  hyoid  bone  to  the  chin,  and  two  lateral  cuts 
from  the  anterior  extremity  of  this  along  the  lower  border  of  the  jaw  (n  to  e  and  c  to 
n.  Fig.  221 )»  dividing  through  to  the  mouth  nil  iho  tissues  that  connected  the  tongue 
with  tlie  lower  jaw  at  the  h)'mj)hysirt,  therehy  giving  abundant  ro«jm  to  draw  the  tongue 
duwnwarib,  Nunneley,  of  Leeds,  introduced  beneath  the  jaw,  between  its  base  and  the 
26 
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Fio.  221. 


tlluatriitliig  the  dlfTorptit 
upiTAtliin*  for  th<^  romoval 


li)'oid  bone,  a  sharp-pointed  curved  knife,  four  inelu't*  lon^r,  and  brought  it  out  in  the 
mouth  at  the  fnrnuiii  lingiuv  (x^  Fig,  221).  With  a  probe  ;;riidtnl  upon  tlii^  kniO?  he 
then  drew  through  the  wound  l!ie  wire  ropi*  of  the  ecraseur.  drawing 
a  good  loop  thruufili  tlie  mouth  and  withdrawing  tlie  prohe,  the  two 
ends  of  the  rope  lianging  beneath  the  cliin.  He  then  seized  the 
tongue  with  forceps,  forcibly  pwlliiig  it  out  of  tlic  mouth,  and  pushed 
through  tiie  base  of  the  tongue  three  long  and  strong  pins,  making 
their  ends  appear  in  its  upper  surface  near  the  base,  and  behind  the 
disease.  He  I  lien  passed  the  looj*  of  the  ecraseur  behind  J  he  pins 
and  drew  it  tight,  thus  completely  eneireling  the  whole  organ.  The 
process  of  removal  then  went  on.  Sir  J.  Paget  improved  Ujion 
this,  in  doing  away  with  the  suhmenlal  puncture,  and  giving  free- 
dom to  the  tongue  by  divithng  the  soft  parts  that  hohl  it  down  at 
the  rioor  of  the  mouth  close  to  the  !)one,  thus  alloAving  tlie  organ 
to  be  pulled  well  forward.  At  the  same  time  he  rightly  insij^ted 
tluil  care  f^liould  be  taken  to  divide  (he  tongue  perpendicularly 
through  its  thickness,  iiutl  not  oblirjuely  ;  this  point,  however,  is 
guaranteed  by  the  introduction  of  pins  ,is  alrcidy  mentioned.  Col- 
lis,  of  Dublin,  instead  of  using  the  knife,  as  suggested  by  Paget  to 
divide  the  sublingual  lisAue*,  employed  the  ecraseur.  He  has,  also, 
adviseil  that  the  cheek  be  laid  o[)en  from  below  its  angle  to  give  room 
for  manipulation  when  the  diseiisie  h  far  back  (f.  Fig.  221).  Py  one  or  otlier  of  these 
means,  room  can  be  obtained  to  free  ihe  tongue  from  itsattacjimenls,  to  isolate  the  growth 
by  pins,  and  remove  it  by  the  ^eniseur — wire  rope  bring  used  wlieii  the  galvanic  cautery 
dcraseur  cannot  be  obtaiued.  I  believe  Nunneley's  method  to  be  the  best,  using  the  gal- 
vanic cautery  Ecraseur  when  the  disea.se  is  extentiive.  To  i.<olnle  the  disease,  1  have 
found  the  cwrved  ncedh^  as  seen  in  Fig.  220  introduce<!  beneath  the  chin  (x.  Fig.  221) 
through  the  base  of  the  tongue,  behind  the  disease,  to  be  very  valuable. 

When  the  disease  is  phiced  anteriorly,  the  introduction  of  [das  through  the  znoilth 
and  the  Ecraseur,  arc  all  that  is  retpiired.  When  more  roinn  is  necessary,  Collis,  Paget, 
or  Nunneley's  plans  may  be  resorted  lo.  When  the  dis4'a,se  cannot  be  isolated  by  thejie 
means,  Syme's  operation  must  be  bad  recourse  to,  in  which  case  it  will  be  well  to  act  on 
the  suggestion  of  Sedillot's,  and  make  the  section  of  the  jaw-bone  irregular,  to  allow  of  a 
better  adaptation  of  the  segments  alterwjirds  than  can  be  insured  when  the  line  of  division 
is  vertical.  The  use  of  the  knife  had  better  be  confined  to  die  removal  of  small  tubercles 
in  the  front  of  the  tongue  ;  all  larger  pieces  being  removable  by  the  ecraseur  with  equal 
facility,  and  with  a  sniaHer  loss  of  blood. 

When  tliis  difease  cannot  be  removed,  palliatives  may  be  employed,  and,  among  these 
thi'  rmioval  of  all  feeth  on  the  aftected  side  of  the  mouth  is  most  important, 

liigature  of  the  lingual  arteries  has  been  [jructise.l  by  ^I.  Deraarquay  and 
others  lor  the  purpose  of  starving  a  cancei'ous  tongue,  oecaeit»nally  loo  with  a  good  result ; 
yet  such  a  proceeding  is  only  applicable  when  the  removal  of  the  organ  cannot  be  enter- 
tainf'd. 

Division  of  the  gustatory  nerve  has  likewise  been  practised  with  success  by 
Ilihun  (1850),  Jiloore  (I^<»1),  and  others,  lor  Ihe  relief  of  pain  in  these  cases.  The  nerve 
'^au  easily  be  divided  by  an  incision  made  between  ihe  last  lower  molar  tooth  and  the 
anterior  pillar  of  the  fauces,  behind,  below,  and  parallel  with,  the  alveolar  ridge,  as  it  de- 
scends from  the  coronoid  process.  [This  operation  has  been  recently  revived  and  has 
some  advocates.] 

FlSSTRES  OF  THE  PaLATE. 

The  hard  ^nil  the  foft  palate  are  liable  to  fissure,  partial  or  complete,  or  both  palates 
may  be  involved.  It  may  be  that  the  fissure  appears  as  a  mere  notch  in  the  alveolar  pro- 
cess, in  the  line  of  junction  of  the  superior  maxilla?  with  the  intermaxillary  bone  as  is 
seen  so  commmonly  in  harelip,  or  it  may  pass  backwards  towards  the  velum  ;  still  on  the 
otlter  hand,  the  soft  palate  may  show  only  a  bilid  uvnla  or  a  com[)lete  fissure.  The  fissures 
in  the  hard  and  soft  palates  are  always  in  the  m!d<He  line,  although  where  they  involve 
the  alveoli,  they  diverge  as  they  involve  one  or  bolli  intermaxillar}'  bones  ;  in  fact  they 
invariably  follow  the  line  of  suture,  as  seen  in  Fig.  180.  Fissure  of  the  soft  palate  i\lone 
18  more  common  than  that  of  the  hard.  Yet  it  is  very  rare  for  the  interniaxillarv'  bone  to 
be  8o  displaced,  as  seen  in  Fig.  195,  without  fissure  of  tlie  palate.     These  malformations, 
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when  severe,  give  rise  to  much  difficulty  in  sucking  aind  deglutition,  Uic  foiHl  pjissing 
llirou«^h  the  nose.  They  likewise  interi'ere  much  with  speech.  Partial  fissures  are  of 
lillle  importance. 

Treatment. — When  fissure  of  the  palate  coexists  with  harelip,  tlie  lip  may  be  operated 
opon  Ji*  usual  irrespective  of  the  fissure,  though  it  wil!  be  advantageous  for  the  patient  to 
wear  snbse«iuently  a  Hninsby  truss  (Fig.  IDS)  a*  tlie  steady  pressure  of  the  pads  luis  doubtle&a 
a.  good  influence  in   bringing   together  the 

bones.     Opemtions  for  the  repair  of  the  fis-  Fio.  222. 

sure  have,  till  recently,  been  put  otf  till  the 
child  was  of  an  age  to  give  a.>i!>istanoe  to  the 
0[>emtor.  Billrotli  vfus  the  first  to  operate 
in  infancy,  and  did  so  with  success  on  a 
child,  twenty-eight  weeks  old,  in  three  ope- 
rations. In  IHGS,  Mr.  Thomas  Smith  in- 
troduced to  the  profession  a  gag  (Fig.  222) 
that  hold*  the  jaws  open  and  ilepresses  the 
tongue,  enabling  the  surgeon  (with  the  pa- 
tient under  the  influence  of  chbroforni )  to 
undertake  the  operation  at  a  vvry  early  p«?- 

riod  ;  intleed,  Mr.   Smith  has  quoted  cases  t.  Susiorsgiii^. 

where  he  openUed  at  three  years    of  age 

(*  MmL-Chir.  Trans.,'  18(»8  ;  '  St.  Barth.  IIo.^p.  Rep.,'  1871).  It  may  genenilly  be  under- 
taken at  the  fige  of  five,  in  a  healthy  child,  and  I  have  performed  it  successfully  ai  four 
years  of  age. 

Roux  wjis  the  first  who  practised  the  operation  with  advantage,  having  in  181'JsiJcce«*- 
fully  treaterl  a  medical  >;ttjilent  for  cleft  palate.  Dr.  Mason  Warren,  of  Boston,  did  abo 
much  towards  encouraging  the  practice;  but,  in  this  country,  there  is  no  »!uubt  that 
to  Sir  W.  Fergusson  is  due  the  credit  ol'  having  demonstrated  the  value  of  the  opera- 
lion  and  of  suggesting  improvements  therein.  In  his  chief  pajH-'r,  published  in  184.') 
(*Med.-Chir.  Trans.'),  he  sliowed  "  how  the  levator  palati  on  each  side  had  such  fretf 
jind  uncontrolled  action  that,  wheoever  excited,  it  drew  the  margin  of  the  cleft  outwar<U 
aii<l  upwards,  and  so  tugged  upon  the  stitches  put  in  by  the  s.urgeou  that  ulceration 
in  their  sites  was  a  most  remarkable  result.''  He  therefore  suggested  the  division  of  this 
raudcle  in  all  cui*e<:,  and  that  of  the  palato-pharj'ngeus  in  some.  He  did  this  by  means  of 
a  ctuved  knife  (Fig.  223)  pjissed  tiirough  the  fissure,  so  that  it^  point  can  be  hiid  on  the 
tii«sues    immediately   above    the   soft    velum,    midway 

between  it*  attachment  to  the  bones  and  the  posterior  Fm.  223. 

margin,  and  about  half  way  between  the  velum  and 
the  lower  end  of  the  Eustachian  tube.  The  jvoiiit  is 
then  thrust  deep,  and  c-iirried  half  an  inch  or  more 
backward.'*  and  forwards  so  as  to  cut  the  levator  pulali. 
By  these  means,  the  palate  is  pandyzed  for  a  timti  and 
m  repair  goes  on  with  greater  certainty.  ^  f 

For  fi.s«nres  of  the  hard  [lalate  much  has  been  done  rerj{u»n..u »  knivrs, 

in  more  recent  times.     Dr.  Muson   Warren,  in    1843, 

rl.'MTfbed  the  process  of  separating  the  hard  from  the  soft  palate  with  the  view  of  its 
closure,  though  it  has  been  left  to  Laugenhc(*k,  Billroth,  Pollock,  Avery,  Lawson  Tail, 
Annandale,  T.  Smith,  and  others,  to  [terfrct  the  process. 

The  operation.  [Staphylorapliy.]=-Chlorofonn  is  not  necessary  in  a  piitient 
obi  enough  to  undergtand  the  necessity  ot  being  still  and  assisting  the  surgeon.  In  young 
children,  with  Smith's  gag,  it  is  an  advantage. 

The  recumbent  position,  with  the  head  sulficjonlly  thrown  hack,  is  probably  the  bi'st, 
althonrrh  some  ^inrgeons  make  the  patient  sit.  The  operator  should  stand  on  tlie  patient's 
or  in  front.  The  steps  of  the  operation  have  been  hitherto  us  follows;  Pan? 
-  of  the  fissure;  pass  the  sutures;  paralyze  the  muscles;  and  (ix  the  stltclies. 
To  pare  the  edges,  a  blunt-[MM>ifed  bistoury  is  generally  used,  and  a  thin  border  of  mucous 
m»'!ubmne  cut  otf  from  below  upwards,  the  bifid  uvula  being  held  by  a  tenaculum-pointed 
I'T'eps  (Fig.  224).  The  incision  also  shoidd  bo  made  as  clean  as  possible.  When  it  is 
made  from  alnive  downwards,  a  sharp-pointed  bistoury  is  needed.  To  pa»s  the  sutures,  a 
corkscrew  needle  may  lie  employed,  or  a  curved  needle  flattened  laterally  (Fig.  22o),  with 
n  !»lit  in  it  for  an  eye,  or  an  eye  in  the  end.  The  lowest  suture  should  be  inserted  fii-st 
und  botli  ends  held — thid  practice  facilitating  the  introduction  of  the  others.     The  be«l 
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material  for  sutures  i»  fine  gut:  Mr,  Smith  nses  horsehair  for  the  lower  stitches,     I  Imve 
rarely  used  anything  but  gut  for  all  plastic  operaliong  since  the  yejvr  1860,  taking  the 


Fig.  224. 


FiQ.  225. 


Brook'*  necdla. 


V 


ITeedlefl  cmploy«d  io  flsiored  p»Ute. 


Tig.  ihowiDt;  thn  pnrlti^'  of  tho  filges  of  flsHnro  after 
the  IntrudacLiuu  of  the  sutarvs. 

precaution  to  select  and  to  sonk  it  in 
water  for  some  minutes  before  using  it. 
During  the  last  two  years  I  have  as 
often  used  silk  as  not. 

If  Sir  W.  Fergusson's  plan  of  paralyzing  the  muscles  be  employed,  it  should  be,  as  he 
advises,  as  a  preliminary  step  to  the  operation.  If  Seililkri'5  or  FolloekV  plan  he  fol- 
lowed (Fig.  227),  it  may  now  be  done  by  inserting  a  knife  through  the  velum  about  a 
third  of  un  ineli  from  the  highest  suture,  and  cutting  along  the  fiosterior  edge  of  the  hard 
palate  towards  the  free  margin,  but  not  through  it.  This  is  the  course  I  have  until 
recently  adopted.  The  two  pillars  of  the  fauces  may  then  be  snipped  with  scis&ors.  The 
sutures  have  then  to  be  fastened,  and  the  beat  plan  is,  to  run  a  perfomted  shot  over  the 
gut  and  clamp  them,  tying  the  ends  of  the  gut  in  a  knot  to  prevent  the  possibility  of  their 
slipping.  I  usually  begin  at  the  highest.  Care  should  be  taken  not  to  draw  the  stitches 
too  tightly.  The  parts  sljould  be  sponged  as  little  as  possible,  and  the  less  manipulation 
there  is  the  better ;  any  irritation  causing  so  free  a  secretion  of  mucus  as  to  interfere 
greatly  with  the  surgeon's  proceedings.  Rapidity  in  operating  is  consequently  an  advan- 
tage. When  the  parts  require  to  be  cleansed  in  the  adult,  iced  water  may  be  used  as  a 
gargle;  and  with  a  child  under  chloroformi  the  stitches  may  at  times  be  inserted  and  the 


Fto.  226. 


Fuj.  227. 


Pig.  ninXrAltng  Hna  oriDdaion  employoil  to  reli«f«  Un* 
fllou  of  Uio  pulAte  after  the  edges  bare  been  adjnated. 


A.  Arery^B  plaa  nf  pa»alBg  sutur«a. 

B.  FergnsBon'i  plau  of  faateoliig  antUTM. 


edges  pared  before  any  clejinslng  is  required.  In  dec])  mouths  where  difRmilty  is  expe- 
rienced in  passing  tiie  sutures,  a  clever  manceuvre  8uggeste<l  by  Avery  may  be  called  for. 
and  is  illustrated  in  Fig-  227  ;  one  end  of  the  gut  c  is  pulled  through  the  soft  [»alate  and 
the  end  pjissed  through  a  loop  of  silk  (a)  inserted  on  the  right  side;  on  pulling  the  Ictop 
the  end  c  will  be  drawn  through  the  right  side.     When  silk  is  used,  the  double  reef 
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knot  an  shown  at  the  lower  jiart  of  Fig.  227,  and  generally  adopted  hj  Fergusson,  is  very 
Bervicejible. 

lately,  however,  I  have  iniivh  Biinjjlified  the  ojmralion  merely  by  altering  its  steps; 
that  is  to  «»y,  I  have  first  inlrodiiced  sutures  through  the  soft  [wilate,  taking  oaro  to  dfi  so 
a  quarter  of  an  incli  from  the  free  horder  of  the  Hssure,  and  seeondly  pared  the  edges, 
employing  tor  this  purjiose  a  pair  of  scissors  with  sliort  blades  placed  at  right  angles  to 
their  shanks  or  a  knife.  By  lliis  prnelice,  the  introduelion  of  the  sutures  is  an  easy  pro- 
ceeding, and,  con.^equt'ntly,  very  nipidly  effect<id,  and  the  bringing  together  of  the  pared 
edges  can  be  n^adih^  accomplished. 

To  relieve  tension  of  tlie  parts  I  now  divide  the  soft  palate  laterally,  as  shown  in  Fig. 
220.  A,  the  side  cuts  tiuhseipiently  gaping,  n,  so  as  to  appear  as  arches  ;  so  that  in  this 
way  the  muscle*  of  the  palate  are  completely  |»aralyzed  iind  the  soft  palate  itself  appears 
as  One  large  uvula. 

I  have  performed  the  operation  already  described  on  many  occasiong,  and  with  success. 
In  none  W4is  there  ever  a  pin-hole  left.  Its  simplicity  is  very  striking.  It  cannot,  how- 
ever, be  applied  in  all  case*. 

The  stitches  may  be  left  in  for  five,  ten,  or  even  fourteen  days,  the  amotint  of  irritation 
lieing  the  guide  to  their  removal.  When  union  has  taken  place,  the  sutures  only  act  as 
irritantvS,  and  in  this  as  in  all  plastic  openilions  they  should  be  removed  asi  early  iis  |>03- 
sible  witti  safety.  During  the  proc<,'iis  of  repair  tlie  j^Mitient  may  freely  take  soft  food, 
swallowing  by  no  means  tending  to  separate,  but,  on  the  contniry,  to  close  tlie  wound. 
Stimulants  may  be  given  wlwn  desirable.  The  operation,  however,  should  oiily  be  under- 
laken  in  healthy  patient-^,  whereas  in  tlie  feeble  it  is  almost  sure  to  fail.  After  the  ope- 
nili(m  the  patieut'8  friends  j^hoMhl  not  be  led  to  exjjcct  that  an  immediate  change  for  the 
l)etter  will  be  traced  in  tlie  voice,  as  swch  is  never  the  case,  indeed  a  long  interval  of  time 
as  well  as  a  process  of  education  is  necessary  to  acquire  this  ret^ult,  although  in  many 
instances,  the  improvement  is  very  givat.  How  far  an  opt-nilion  in  infancy  tends  in  tliis 
direction  lias  not  yet  been  proved,  sufficient  experienct;  in  tliese  early  operations,  as  yet, 
not  having  been  acquired.  If  a  small  oriiice  near  the  hard  [>alale  be  left  after  the  opera- 
tion, no  necessity  exists  to  interfere  again,  because  it  is  a  clinical  fact  that  they  have  a 
etrong  tendency  to  contract,  and,  the  younger  the  patient,  tlie  greater  the  probability  of 
complete  closure. 

Mr.  Tait  believes,  and  I  think  rightly,  that  if  the  muco-periosteura  of  the  hard  palate 
be  elevated  with  a  nisnatory  from  the  seniilune  of  tli**  palate  bone,  the  tendinous  attach- 
ment of  the  tensor  [lalati  will  be  raised  with  it,  and  llius  pandyzed,  thereby  doing  away 
with  the  necessity  of  any  such  division  of  muscles  as  practised  b}'  Pollock  or  Fergusson, 
luid  diminishing  the  risk  of  the  pin-hole  orifice  at  the  junction  of  the  hard  and  soft  palates. 
He  advocates,  moreover,  two  or  more  ojjerations^  viz.,  the  hard  palate  to  be  first  closed 
an<l  the  soft  aftrr  somt'  months'  interval. 

Fissures  of  the  hard  palate.— These  are  to  be  treated  on  similar  principles  to 
those  of  the  soft,  the  grnit  point  of  difierence  consislitig  in  the  separation  of  the  soft  parts 
with  the  periosteum  from  the  iKme.  For  this  purpose,  Langenbeck's  instrument  is  the 
best — a  kind  of  small  hoe ;  with  this,  after  imiking  an  incision  down  to  the  hone  along 
the  edge  of  the  gum,  he  scrapes  all  the  soft  parts  from  the  bone  df)wn  to  the  free  border  of 
the  fissure,  the  covering  of  the  p,ilate  then  banging  as  a  free  curtjiiri-  Cure  is  required  in 
ibis  proceeding  not  to  tear  or  injure  the  soft  [larts,  and  more  particularly  the  anterior  and 
IKi^ierior  fHirtions  where  tlie  vessels  enter.  The  other  steps  of  the  operation  [uranoplasty] 
arc  such  as  have  been  already  described.  Since  November  22,  1.S73,  however.  Sir  "W. 
Fergusson  has  adopted  with  great  success  a  metlKMl  of  dealing  with  fissures  of  the  bard 
pfihite  which  was  originally  proposed  by  Dieftenbach  in  his  'Operative  Surgery,'  1845. 
There  is  n  want  of  evi<lence  that  the  ojienilion  was  ever  previously  [wrformed,  and  Sir 
\V.  Ft^rgusson,  was  not  aware  even  of  the  suggi'stion  when  he  publtshvd  his  paper  ('  Brit, 
5le<l.  Journ./  A|»ril,  1?<74).  The  operation,  as  seen  in  Figs.  228  and  221',  is  as  follows: — 
Holes  are  first  drilled  with  a  curved  brad-awl  through  the  margins  of  the  hard  palate 
(Fig.  228,  c)  for  the  passage  of  the  threads,  while  the  palate  itself  is  then  cut  through 
with  a  chisel  in  a  line  parallel  to  and  about  half  an  inch  from  the  e*lge  of  the  cleft  (Fig. 
22H,  II),  such  a  step  being  much  facilitated  by  acting  upon  Mr.  ]Masou*s  suggestion  of 
previously  drilling  the  Iwne  with  a  curved  brad-awl  (Fig.  228,  a).  This  looi^ening  of 
the  margins  of  the  hard  palate,  allows  the  borders  of  the  cleft  to  be  brought  together  along 
its  whole  length,  after  the  margins  have  lj4?en  pared  and  the  stitches  twisted  (Fig.  229). 
When  any  difficulty  is  experienced  in  approximating  the  loosened  |rt>rlions  of  thi'  hard 
|H&late«  the  boues  may  be  separuted  and  prised  down  by  means  of  the  chisel,  and  the 
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A.  Pr<«UiuU»ttry  piinctnro  with  nwl  Ia  glTC  llnr  rorehi»el. 

B.  ItH-tnlou  ihnHigh  htniv  roiiit'li^'terl  liy  otiU<el. 

C.  H<tli<«  tKii'4<<I  t)iruu|tli  linrd  hik)  roft  pululo  for  »n(ur»8. 

D.  Juuctlun  iif  h»rd  mul  •oft  |irI>h««, 

E.  L»l«>nil  opctitiigA  Kutiti<<4Uf>niljr  nilfvl  op  by  grminintlous. 
There  (IrnwLQK"  were  kindly  made  for  lur  by  Mr.  W.  Uuac. 


lateral  opening  plugged  with  lint.     Imfoet!,  if  the  bones  are  well  lootiened  and  the  litlfml 
openings  well  plugged,  no  siiHires  are  rcfinired  thruugh  ihv  hsml  piihil*',  tijc  parf.s  falling 

Avell    logethiT.     The    operation    is 
Fig.  228,  Fig.  229.  very    valuable,  and    in    my   bands 

hti-s  U^en  successful. 

AVlien  ojierative  relief  eannot  be 
given  in  these  c^^es  or  has  failed, 
the  patient  raust  be  handed  over  to 
an  expi^rieneed  dentist,  for  wllh  a 
good  obtiimtor  of  gold  or  other 
materitd,  great  comfort  can  be 
giv«?n,  and  even  a  velum  may  l>e 
supplied  of  Imlin  rubber.  On  these 
points  an  article  in  '  Holmes's 
Surgery,'  by  my  frienti  Mr,  .lames 
Salter,  may  be  consulted  with  ad- 
vantage. [Whitehead's  paper  in 
•American  Journal  of  ]Viedical 
Sciences,*  1808,  and  the  investiga- 
tions of  Kingsley/  of  New  York, 
who  lays  great  stress  upon  the  use 
of  mecl»anic4il  appliances,  may  be 
consulted  with  profit.]  Operative  relief*  however,  is  always  8ui^>erior  to  instrumental,  aa 
in  the  latter  tlie  jiathiil  is  enlirely  dependent  upon  the  mechanist. 

Wounds  of  the  palate  an-  met  with  in  practice  from  patients  falling  with  pointed 
in.strumenls  in  their  mouili,  such  a-*  pipes,  stticks,  sjtooiis.  tSiC.  Small  wounds  need  no 
attention,  and  genenilly  dt)  wvW  ;  lacerated  wounds  dividing  the  velum»  should  \n'-  bn)Ught 
together  l>y  sutures;  \mi  where  they  have  been  left  and  a  separation  ensues,  the  edges 
may  he  subEsi<]u<Mitly  pared  and  hmught  together  as  in  fissured  [»alate» 

Perforations  of  the  hard  palate  are  generally  due  to  the  exfoliation  of  bone, 
atul  no  phistic  (»iieraiion  is  of  uj^e.  Ulie  [iroper  Ireatment  of  such  eas<\s  is  to  close  the 
aperture  by  an  aecurately  fitting  phitt*  ol"  metal  or  vulcanite  attached  to  the  teeth,  and 
arching  immediately  below  the  jialate,  hut  making  no  jiresisure  u|ion  the  edges  of  the  hole 
itself,  as  the  etl'ect  of  a  plug  is  lo  eularge  (he  a[)erture  by  absitrptioii. 

Ulcerations  of  the  hard  and  soft  palates. — The^e  are  very  common  a^  a 
ret^ult  of  syphilis^  and  ajipear  a.s  superjicial  ttlrrrdtivns  about  the  pillars  of  the  fauces  and 
margins  of  the  vehini.  They  are  often  preceiled  by  an  erythemalous  redness  and  take  on 
a  sloughing  action  in  cachectic  subject!*.  They  appear,  ttM>,  also  as  mucous  patche»  at 
any  f*tage  uf  ?yphili^>,  ctnigenital  or  acqnired,  involving  at  the  same  time  the  tonsils, 
tongue,  &c.  Tliey  a[>|)ear  as  slightly  (devuted  sfjols  covered  with  ashy  or  yellowish  mem- 
branes beneath  which  some  sligiri  nlcemtion  may  be  foinid.  Freipiently  lliey  are  )k»so> 
cia(ed  with  other  sym[>loms.  They  arc  to  he  trc-ated  as  |}art  of  a  constitutional  di^ea^e, 
such  local  (realmcitl  being  a|iplied  as  the  aspect  of  ihe  surface  may  ilemund.  Looil 
aslriiigents,  a.s  alum  and  borax,  are,  ai<  a  rule,  of  value,  and  also  njtrale  of  silver  or  iodo- 
foini  when  local  «hmnlants  are  needed. 

Strumous  ulceration  of  the  palate. ^ — This  is  a  distressing  affection,  the  ulcer- 
ative acti»m  being  often  :^o  rapid  as  to  destroy  within  a  few  days  the  whole  fauces.  It  is 
chiefly  met  with  in  the  young  and  feeble.  In  other  instances,  it  is  slower  in  its  action 
though  equally  destritctive,  gradaally  eating  away  all  the  soft  tissues  even  to  the  bard 
palate  and  [diarynx,  and  is  often  inistjiken  for  syphilitic  disease,  or  rice  versa.  The  lils- 
tory  of  the  case  tdone  can  determine  the  |w>int.  Tonics  and  local  stimulants  are,  as  a 
rule,  the  only  reijuisite  trt-'atmcnt;  good  f<XMl,  of  a  liquid  nutritious  kind,  being  supplied 
in  abntnlance.  "\Vlien  gargles  ht*'  diHicult  to  use,  carbolic  aciil  lotion,  Condy's  Huid,  or 
iodine  lotion,  a  drachm  of  the  tincture  lo  a  pint  of  water,  may  he  scattered  over  the  parts 
with  the  spray  proilncer.  In  certain  cases,  a  povverl'iil  local  caustic  such  as  nitric  acid 
applied  with  a  glass  bni*h,  tends  to  arrest  the  action.  As  a  i-esull  of  ulcenition  of  the 
soft  palate,  it  sometinjes  happens,  that  the  ]>alate  becomes  conijdelely  adherent  to  the 
posterior  part  of  the  pharynx.  In  one  case  under  my  obs^Tvation,  there  was  only  an  open- 
ing the  size  of  a  crow-(|uill  between  the  pharynx  and  the  nose,  which  I  gubsei]uenily 
enlarged  and  kept  dilated  by  means  of  tents  with  great  advantage.     In  another,  a  ceninU 
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fis5!urc  exisleJ,  leading  down  to  tli<*  <rso|jJuigtjs  an<l  upwards  lo  the  nose.  In  t!iis  case, 
iho  jiaticnl  ex|»erieiiced  trrral  diftieultv  in  deglutition.  lie  luid  to  cat  witli  tlie  greatest 
diufion,  otherwise  the  food  would  pas-s  itito  the  hirynx.  Ciises  art*  on  record  in  which  it 
hns  been  foimd  necessiiry  to  enhirge  this  opening,  and  even  to  open  the  trachea  to  rniiin- 
Uun  lite.  Under  such  circumstances  it  is  probahly  a  wise  maxim  always  to  open  the 
windpipe  before  any  operative  influence  ia  undertaken  in  order  to  enlarge  the  pha- 
r^ngeal  opeiiirin;,  [I  recently  examined  u  hoy,  wlio  presented  great  narrowing  of  the 
fam*«"f  from  ulceration,  unij  in  whom  forced  dilatation  seemed  to  give  some  relief.] 

Tumors  of  the  palate  or  n«^w  growths  are  rarely  seen.  I  have  met  wiili  several 
ca*ie8  of  warty  growths,  ?i»npk'  and  malignant,  and  in  *Gay'A  Keporta,'  1809,  I  have 
recortled  an  interesting  case  of  myxoma  which  covered  the  whole  of  the  hard  palate,  and 
w  jks  cured  by  removal. 

In  Ajiguiit,  lb72,  I  also  removed  from  the  soft  palate  of  a  mtin,  tet.  38,  a  globular 
fibrous  tumor  of  six  years'  growth  the  size  of  an  unslielled  walnut,  which  had  been  for 
six  weeks  seriously  interfering  willi  ih'glulilion  and  reispiralion. 
I  enucleated  the  growth  after  m:iking  a  free  incision  into  its 
capsule,  having  previously  been  obliged  to  perform  tracheotomy 
to  prevent  suflbcation.  In  this  case,  I  employ<'d  Dr.  Tren- 
delenburg's tracheal  tampon  {Fig.  230),  and  found  it  of  great 
value.  It  efleetually  prevented  the  entry  of  blood  into  the  air- 
j>as*ages,  allowed  the  pjiticnt  to  be  kept  under  tlie  iiitluence  of 
chloroform,  and  enabled  me  to  complete  the  openition  with 
facilifv  and  safety.  {Vide  ♦Med.  Times  and  tiaz.,'  May, 
1872.) 

The  majority  of  cases  of  tumors  that  involve  the  palate, 
gpvead  fr<*m  the  gums  or  upper  jaw. 

EloDgation  of  the  uvula  from  inflammatory  oedema  is 
Kajietimes  a  very  acute  afl'ectiun.  It  comes  on  rapidly  at 
times,  and  gives  rise  to  suttbcative  symptoms.  I  have  seen  a 
c«Ae  in  which  the  uvula  beciune  as  thick  as  a  finger  and  rested 
on  the  tongue  with  its  tip  forwards,  and  of  this,  there  is  a 
drawing  at  Guy's.  An  iuc^ision  into  it,  or  several  punctures, 
may  give  relief;  but,  as  a  rule,  it  is  better  to  cut  off'  the  lower 
half  of  the  orgjin.  Elongation  from  other  causes  ia  far  more 
common,  and  is  generally  to  be  recognized  by  the  peculiar 
hacking  cough  ami  husky  voice  to  which  it  gives  rise,  the  end  of  the  uvula  acting  as  a 
consliint  irrilanl  to  the  epiglottis  or  glottis.  There  is  reason,  indeed,  to  believe  that  not 
a  few  of  the  cases  of  supposed  laryngeal  irritation  are  due  to  this  cause.  The  removal  of 
the  lower  half  oi^  the  organ  by  means  of  a  long  fMiir  of  ibrceps  or  scissors,  nipidly  gets  rid 
of  all  the  symptoms. 

A  polypus  composed  of  simple  mucous  membram;  may  grow  from  the  uvula.  I  have 
removed  one  from  the  tip,  and  another  from  the  base.  They  give  rise  to  symptom^  iden- 
lical  with  those  of  elongation.  I  h.ul  also  a  case  under  observation  in  which  the  polypus 
lm»l  *o  long  a  peduncle  as  to  fall  at  times  Into  the  oritice  of  the  larynx,  and  excite  a  violent 
spiLMnodic  coughs  but  the  man  refused  to  have  it  removed. 

Tonsillitis. — As  an  acute  affection  this  is  known  as  quhiBy^  and  is  charactcrizeil  by 
the  rapid  swelling  of  the  fmrt,  acute  poin,  foul  tongue,  and  fever.  Within  three  days,  or 
longer,  suppuration  may  appear,  and,  when  snllbciitive  symptoms  make  their  appearance, 
the  surgeon's  interference  may  be  demaniled.  At  times,  life  may  be  sacrificed  by  the 
want  of  surgiciil  attention.  Some  years  ago,  a  case  came  before  my  notice,  where  a  child, 
two  years  of  age,  was  suffocated  from  the  bursting  of  a  tonsillitic  abscess. 

Great  redness  and  rapid  swelling  of  the  oi-gans  are  the  chief  local  syin[ttoms. 

Treatment. — Fumenlations  externally,  tlie  inlialalions  of  hot  steam,  and  sjiline  purga- 
liv'*i,  are  essentitd  pointa  of  practice.  As  to  drugs,  none  seem  to  have  so  [>owerfid  an 
ujtiuence  over  the  disease  as  guaiacum,  am  ounce  of  the  mixture  with  some  compound 
.spirits  of  ammonia  iKung  the  best  form,  and  when  this  is  employed  early,  suppuration 
mn-ly  ap|>e4irs.  When  an  abscess  has  formed,  the  sooner  it  is  opened  the  better.  The 
br«t  mode  of  doing  this  is  to  cover  a  straight  bistoury  to  within  an  inch  of  its  point  with 
Tint,  and  having  depressed  I  he  tongue  with  the  finger,  to  introduce  it  into  the  swollen 
■  ,  making  a  free  incision;  care  being  taken  not  to  direct  the  point  of*  the  knife  oui- 
«*.mU,  but  directly  backwards.     Should  pus  appear  behind  the  pharynx,  it  must  be  let 


ScotioD  of  truc'lioft.  Willi  Dr. 
Tr<>ailel«aliurg'a  trAcbi-*!  inm- 
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out.     Tonics,  sticli  m  quinine  or  iron,  should  then  be  given,  with  good  food;  a  speedy 

convalesctf'iicc,  jis  a  rul^,  ensues. 

Chronio  enlargement  of  the  tODBils — Tliis  is  fif^quently  met  with  in  feeble 
chihlr*:'n  as  well  as  in  adults  living  in  marsliy  and  damp  localities.  It  is  often  a  sequel  of 
the  more  acute  inflammntinn,  but  a5  often  as  not,  it  appt-ars  without  any  such  cause. 
There  is  rexison  too  to  believe  that  some  of  the  cases  of  sio-called  chronic  enlargement  of 
the  tonsils  are  dae  to  new  adenoid  tonsillitie  growths.  On  two  occasions  when  removing 
tlieso  enlarged  organs,  I  have  turm'dout  distinct  tumors  the  size  of  nuts  embedded  in  and 
surrounded  by  tonsillitic  tissue  which  were  distinctly  glandular,  and,  under  the  micro- 
SiCope,  could  not  be  distinguished  from  tonsil  tissue-  In  both  case?  the  enlargement  was 
unilateral,  liilateral  increase  is  probably  always  tlue  to  hy|Rrrtroi>hy  or  clironic  inflam- 
matory enlargement. 

This  enlargement  gives  rise  to  a  peculiar  nasal  twang  in  speaking  and  to  a  most  dis- 
tressing snoring;  the  patient,  as  a  rule,  having  a  lmlf-o)Mnjed  month  night  and  day.  It 
is  commonly  associated  with  irritable  mucous  membnines  generally.  I  have  seen  it  so 
troublesome  in  a  child  three  anil  a  half  years  old  as  to  prevent  the  deglutition  of  solid  fo<»d, 
the  patient  having  lived  for  six  months  on  lii|uid  nourishment.  Tonic  ireatment  is  essen- 
tial in  all  these  cases;  so  is  a  simple  nutritious  diet.     A  mixture  oi'  bark  and  soda  at  first 

Fig.  231. 


Gatllntins  prepared  Tor  uk<*. 

is  the  best  to  soothe  and  give  tone  to  the  digestive  ap|wiratus,  cod-liver  oil,  quinine,  and 
iron,  being  subRcquenlly  (irescribed.  When  the  organs  are  congested  from  inflammation, 
the  glycerite  of  lannin  is  a  good  application,  and,  when  simply  enlarged,  a  mixture  of 
glycerine  and  tincture  of  the  perchloride  of  iron,  in  equal  parts,  or  Liq.  lodi,  should  be 
used.  It  is  wise  also  to  give  the  patient  some  solid  iodine  in  a  perforated  box  to  stand  on 
a  shelf  in  the  day  as  well  as  in  the  sleeping  ro(mi  ;  the  gradual  evaporation  of  the  iodine 
seeming  to  jmrify  and  iodize  the  air  in  a  beneficial  manner. 

When  the  fjlunds  are  white  and  hard,  all  hopes  of  curing  them  by  medical  trentmejit  are 
at  an  end  ;  excision  is  the  only  thing  to  do.     For  this  purpose  the  guillotine  (Fig.  281) 


Fio.  232. 


Fio.  233. 


\ 


Op4»)riiUoii  oa  touaU  with  gaUUilltio. 


Removftt  of  ton«11  wtUi  kb1f«. 


is  the  best  instrument  to  employ  when  it  is  at  hand,  otherwise  a  pair  of  vulsellum  forceps 
anil  a  bistoury  mtist  Ik*  used,  guarding  the  base  of  the  latter  with  lint  or  strapping  to 
protect  the  lips  (Fig.  233). 

Calculus  in  thk  Tonsil. 

In  I860,  such  a  case  came  under  my  care.     A  man,  fet.  38,  after  having  suffered  from 
enlargement  of  tlie  right  tonsil  for  a  year  and  a  half,  expectorated  a  calculus  the  size  of  n 
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nut»  lli«  expulsion  of  it  buving  been  preceded  for  three  daya  by  severe  loc.il  pain  and  im- 
zneUiately  beforehand  tlie  sensation  of  somctliiiig  liuving  given  way  in  the  party.  When 
I  saw  him  tliere  wivs  a  dijitinut  cavity  in  the  tonsil.  The  stone  was  lianl  and  ragged,  and 
appeared  to  he  made  up  of  phosjilmtic  salts  ;  but  the  patient  claimed  the  stone,  and  there- 
fore it  wjis  not  examined.  Small  caiciili,  the  size  of  mustard  seeds,  arc  more  common, 
and  are  snppo.sed  to  be  calcified  tuber*"nlou3  deposits.  In  Guy's  IIosp.  IVIus.  (Prep. 
lOTT**)  there  is  a  sjiecimen  analyzed  by  Dr.  Babington  which  consisted  of  phoi^phate  of 
lime. 

Cancer  of  the  Tonsil. 

This  rapidly  fatal  afFection  happily  is  rare,  and  has  not  received  much  attention.  It 
may  appear  as  a  primary  or  secondary  affection,  and  in  the  encephaloid  or  fibrous  form. 
TUe  former  being  the  more  frequent  and  rapid  in  its  course,  destroys  lit'e  mechanically  by 
secondary  glandular  enlargement,  as  Avell  as  by  pharyngeal  and  hiryngeal  <d»struction — 
the  hitter  is  seen  mostly  as  an  ulcerjilion,  and  proves  fatal  by  exhaustion.  I  have  in  one 
case  seen  tliis  disease  cause  death  by  sudden  and  violent  hemorrhage  owing  to  extension 
to  and  perforation  of  the  internal  carotid  artery. 

This  affection  begins  as  an  ordinary  enlargement  of  the  gland,  but  more  rapid  in  its 
growth,  and  is  mostly  attended  by  early  enlargement  <if  the  lym[diatic  glands  at  the  angle 
of  the  jaw,  and  snbse4juenlly  of  those  of  the  neck.  When  it  ulcerates,  the  ulcer  assumes 
the  indurated  jagged  apj>earauce  of  a  cancerous  sore,  not  unlike  the  deep  sy|ihilitic  sore 
after  the  breaking  down  of  a  gummy  tumor.  It  has,  however,  a  more  indurated  base  and 
border  than  the  sy[iliilitic.  It  attacks  men  mostly  of  middle  age,  but  I  have  had  under 
my  care  a  sweep  only  seventeen  years  of  age,  witij  the  hard  form.  1  have  the  records  of 
three  other  cases  in  males,  aged  respectively  41),  0'2,  and  €.5. 

Trkatment — Palliative  treatment  is  probably  the  best  to  adopt,  although  Dr.  Cheever, 
of  IJoston,  has  proved  that  the  tonsil  may  be  ^uccesslully  extirpated  by  external  incision 
('Boston  Med.  8>irg.  Journ.,'  1871).  Its  removal  from  within  seems  almost  hopeless, 
whether  by  caustics — Maissotinenve's  plan — the  ecniseiir,  or  enucleation.  I  attempted 
the  latter  in  one  CJise  only  with  partial  success — and  the  operation  proloiiiged  life. 

Dr.  Cheever  i>errormed  his  opemtion  through  an  incision  tnade  below  the  angle  of  the 
jaw  of  three  and  a  half  inches,  along  the  anterior  imrder  of  the  sterno-niastMid  muscle, 
with  a  secontl  incision  extending  along  the  lower  border  of  the  jaw.  The  Haps  were 
reflected  and  a  large  gland  enucleated.  The  digastric,  stylo-hyoid,  and  stylo-glossus  mus- 
cles were  cut — the  fibres  of  the  superior  constrictor  being  divideil  wpon  a  director.  The 
phar\'nx  was  opened.  The  tinger  of  the  operator  was  then  swept  round  the  diseased  lon- 
sillitic  mass  which  wiis  enucleated.  The  hemorrhage  was  free  though  not  excessive,  and 
twelve  ligatures  were  applied.  A  steady  convalescence  followed.  ''  The  facility,"  adds 
Dr.  Cheever,  "  with  which  the  tonsil  can  be  enucleated  with  the  finger  is  stirprising." 
Thi%  operation  may  probably  l>e  justifiable  and  beneficial  in  those  cases  before  the  glands 
are  too  far  involved.  For  further  inrurniatinn  on  this  subject,  reference  may  be  made  to 
the  article  **  Amygdales,  Xo.  2,*'  *  Dictionnaire  de  JMedecine,'  1860,  and  to  Poland*8 
article,  *  Brit,  and  Foreign  Review,*  April,  1»72. 


CHAPTEE   XITI. 

©ISBASES  OF  THB  OlfMS,  J.4WS,  TEETU,  PHARYNX,  A^•D  (ESOPHAGUS. 


Epulis. 

Vwt»KR  this  term  epulis  are  included,  rightly  or  wrongly,  most  of  the  tumors  of  the 

gitm»i — hyjiertrohic,  ])olypoid,  or  diffused — simple  outgrowths  from  the  gums,  due  to  the 

rion  of  a  carious  tf)oth  or  stump,  papillary,  fibrous,  fibroplastic,  myeloid,  epithelial, 

'  anccrous  tumors, 

'i'lie  true  or  fibrous,  fibropl.'^stic,  and  myrdoid  epulis  (for  these  elements  enter  in  different 

pro|M>rlion8  into  all  the  benign  forms  of  epulis)  are  diseases  chietly  of  the  jieriosteum  (Fig. 

231),  and  are  rarely  cared  without  removal.     At  times,  however,  they  invade  the  bone 
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(Fig.  23o),  the  einlostcal  luemlimne  which  lines   the  bone  being  continuous  wilh  the 
periosteal  eovLTitijr  it.     They  may  appear  as  simple  f1e?liy  out<^rowths  of  the  gum  about  ii  ■ 
icwth.  anil  develop  into  ft  large  mass  of  a  tirm  or  semi-elastic  ti^ssue.     At  a  later  i*»«ge, ; 
this  miiss  may  ulcerate  and  break  down. 


Fto,  234. 


^ 


Fibroua  ppnlis  from  gum.     Dniwiug,  Ouy'B  Hosp.  Ma«.,  IIV. 
Mr.  Birkctt'6  cuba. 


FiQ,  235. 


A1 


/•■^^■- 


^»  >f"-< 


Bpalia  •prluglag  frotu  ti< 


Mr.  K«j'«c*«». 


In  exceptional  (•a.«;es,  a  tumor  that  appears  to  be  an  epulis,  results  from  the  abnormal 
developm<*nt  of  a  tooth;  this  was  the  ca.se  in  a  boy.^  a>l.  11,  from  which  Fig.  2.1fi  w,t« 
taken,  ihe  expan.sion  of  the  alveolus  luvving  ari.sen  owing  to  the  development  of  an  odon- 
tome  of  the  root  fang  of  an  upper  incisor  tooth  which  had  been  growing  for  three  or  four 
years. 


Fia.  236. 


Fio.  237. 


Fio.  238. 


:i7 


Front  rlew  of  tumor  of  •lv<<olQt.    1>uo  to  hy- 
pertrophy and  dtlatfttloQ  of  touili  faug. 


Odoulomft  x^{K«:t  rptnovkl. 


gpcUon  ofodoatono,  Khoving  •spMd- 
«d  th|«koD«d  root  of  bicUoT  luwlb. 


Fig.  23R  illustrates  the  pwelling  of  the  gum  before  the  n^moval  of  the  diseases  and  Fig, 
238,  a  section  of  the  odontome.  3Iy  friends,  ile.-jsrs.  Salter  nnd  Moon,  informetl  me  that 
this  i?;  a  unirpio  f^w^a.  In  the  diagaosis  of  sueh  a  case  tbe  protrusion  of  the  crown  of  the 
tooth  becomes  a  valuable  guide. 

TitLAT.MKNT. — Tbe  removal  of  the  disease,  of  the  teeth  or  .-stump.*  that  are  involved  iti 
it  x\9  well  as  of  tbe  bones  with  which  it  i.H  connected,  is  the  only  sound  practice  to  adopt. 
A  good  pair  of  cutting  pliers,  winch  will  nifi  ort"  as  mueh  of  the  alveolar  proces^^  its  seem* 
involved,  is  the  best  instrument  to  u.sc,  a  i?mall  band  saw  having  marked  out  vertically  llic 
limit  of  the  incision.  When  (ho  bone  is  not  removed,  a  return  of  the  disease  is  almost 
certain. 

A  cancerous  disease  of  the  gums  puts  on  precisely  siaiilar  appeaninces  to  those  seen  in 
ijiimilar  di«ea(*es  of  tlie  (auces,  face,  or  tongue — an  irregular,  exvavatefl,  ulcerating  surface, 
discharging  fetid  pus,  associated  with  pain,  and  glandular  enlarg<Mnent  marking  it*  true 
natun.*,  Most  of  the  cases  of  cancerous  epulis  are  epitiielial.  Tbe  benign  form  of  epulis 
is  generally  an  affection  of  young  life,  and  the  cancerous  of  the  oI<l  and  middled-jiged. 

Polypus  of  the  gum  or  outgrowths  of  gum  structure,  are  due  to  the  irritation  of 
carious  ifttb  or  to  ujicleanly  habits.  They  can  be  cured  by  the  removal  of  the  growth 
and  its  cause. 

Vascular  tumors  are  met  with  on  tlie  gums  and  generally  found  between  tbe  front 
teeth.  They  are  sonietimesi  but  not  always  associated  with  carious  teeth.  The  outgrowtli 
is  usually  small  and  more  or  less  pedunculated,  Idet  ding  on  the  slightest  manipulation. 
The  va.<icular  tumor  occasionally  presents  nnire  the  features  of  a  na'vus.  I  have  de<.lroyeJ 
many  of  these  growtbs  by  means  ^if  tbe  gahanic  cautery  with  succes«^  but  they  cnn  l*t* 
removed  by  the  knife  or  any  caustic.  When  a  carious  tooth  appears  to  be  the  cause  of 
tbe  disease  it  should  be  at  once  removed. 
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Abscesses  about  the  gums  are  very  common,  and  lira  fre(|ut'nlly  tlie  rfsult  of 
dliM'u^e  of  the  tvclh.  Duiitista  It'll  iis»  liowevLT,  timt  these  gum-boils  rurely  ituluoo  tiny 
ijisease  of  the  bone,  though  they  fioiiiftjoies  arise  from  it.  When  cotint'ctetl  with  a  carious 
toolh,  and  are  of  long-  slamling,  nothing  but  the  removal  of  the  tooth  will  effect  a  cure. 
When  associated  with  diseasii  such  as  "  necrosis"  or  death  of  the  bone,  the  removal  of  the 
dead  jiortion  is  an  absolute  necessity. 


Necrosis  of  the  Jaws. 

This  is  a  common  uffectiun  as  a  consequence  of  one  of  the  exanthemata,  or  some  other 
fever,  and  is  now  fairly  reoopjnized.  It  is  more  common  in  children  than  in  adults.  As 
a  rule  it  appears  on  the  decline  of  the  fever,  witli  pain  antJ  jiWelJiiij^  about  some  portion  of 
tlie  gums^  and  rapidly  passes  on  to  sup|)unition  and  death  of  tln^  hone.  Tlie  necrosis, 
however,  is  generally  confined  to  the  alveolus,  in  exceptiomd  instances  only  it  involves 
the  body  of  the  bone.  Both  jaivs  are  equally  liable  to  the  atlection.  In  the  *  Guy's 
Hosp.  Ke|>orts'  for  18C9  I  recorded  a  series  of  cases  to  illustrate  tliesc  points.  In  one 
case,  narrated  in  detail,  that  of  a  woman  a^t.  2.*i,  who  in  infancy  hinl  lost  a  ]ar<ie  prfrtioii 
of  her  upper  jaw  after  measles — the  lower  jaw  hud  *?|-own  up  to  till  in  the  d<'tici<Miey  in 
the  upper.  It  was  nearly  one  inch  lij^fher  in  its  vertical  measnroment  on  the  npht  side 
than  the  left;  it  seemed,  indeed,  us  if  the  lower  jaw  hud  ^^rown  upwards  for  want  of  the 
ri'guhittng  inlluence  of  the  natural  pressure  whlcli  the  teeth  of  the  upjier  jaw  must  exert 
a|)OQ  those  of  the  lower  when  in  contact  with  ihem.  J  have  recently  seen  a  similar  case 
where  the  iiicrejL*e  of  growth  had  taken  place  in  the  upper  jaw,  in  consequence  of  a  defi- 
ciency in  the  lower. 

Necrosis  of  the  jaws,  as  a  result  of  the  phosphorus  poison,  is  now  mrndy  seen,  in  conse- 
quence of  tJie  common  phosphorus  being  less  frequently  employed  than  fornierly  in  the 
making  of  lucifer  matches.  ])r.  llristowe,  in  his  reixirt  to  the  Privy  Council  in  ISOO, 
clearly  sivowed  that  it  is  to  its  influence  tlie  disease  is  to  be  atlributed,  the  amor/ihous 
pho$phorug  being  harmless.  The  <irst  notice  of  the  affection  in  this  country  was  by  my 
eollengue  Dr.  Wilks,  in  the  *  Guy's  IIosp.  Rep.,'  1H47,  page  1G3.  The  disease  is  acute 
in  every  sense.  It  may  involve  a  part  oidy,  or,  the  whole  of  the  upper  or  lower  jaw,  both 
•eeming  to  be  equally  liable  to  the  aflTection ;  but  in  th<»  majority  of  caries,  ihe  leeth  of  the 
aflected  bone  are  more  or  less  diseased  or  deficient.  It  is  u  rare  thing  to  find  the  disease 
in  Kubjecl«  who  have  sound  teeth,  or  in  tliose  who  have  a  complete  set.  Suine  openings 
down  to  the  bone  either  through  carious  or  deficient  teeth,  appear  to  h^  necessary  to 
enable  the  phosphorous  fumes  to  act  wpon  the  bone.  Dr.  J.  Ward,  of  New  York,  records 
a  cm*e  in  which  the  whole  bone  died  iiud  was  restored. 

The  diseiLse  begins  for  the  most  part  by  a  general  aching  of  the  teeth,  followed  hy  rapid 
suppumtion  and  necrosii}  of  the  afi'ected  bone.  The  constitutional  are  usually  as  severe  06 
the  local  sym[itoms. 

Necrosis  may  also  take  place  independently  of  any  of  the  causes  already  albuled  to, 
and  may  follow  a*  a  result  of  fracture,  but  its  true  cause  is  generally  diJficult  to  Jiscertain. 
It  is  found  in  both  ujiper  and  lower  jaws.  An  analysis  of  fifty  consecutive  eases  shows, 
that  nineteen  were  in  the  upfwr,  twenty-nine  in  the  lower,  and  two  in  both,  thus  contro- 
verting the  asiterlion  of  Stanley,  v\hich  has  been  re- 
prated  by  other*,  that  necrosis  of  the  u}»per  jaw  is  F>'>.  239. 
rare.  It  may  show  itnelf  at  any  periml  of  life,  I 
have  fteeu  it  in  an  infant  a  fortnight  old,  alihougli  it 
ifi  njori?  common  in  the  young  and  middle-aged  than 
in  the  aged.  It  n>ay  attack  any  portion  of  the  bones, 
and  ev«n  the  crjndyloid  processes  of  the  lower  jaAV  nmy 
die  and  be  removed,  leaving  a  movable  jaw  by  the 
spontaneous  formation  of  a  new  joint.  The  child,  ivt. 
8,  iVum  whom  I  removed  the  bone  here  shown  (Fig, 
2.'$y),  could  move  the  jaw  as  well  as  if  the  condyle 
bad  never  been  tlestroyed,  and,  in  »  Guy's  IIosp.  Rep.' 
ibr  l>*t»9,  I  recorded  another  similar  ca^e. 

Hecrm'w  of  a  bone  is  always  preceded  by  symp- 
toniB  of  inrtnmmation,  such  a-'  swelling  and  pain,  followed  nipidlyby  suppuration,  and  the 
formation  of  sinuses  leading  down  to  the  bone,  which  may  be  felt  by  a  probe.  A  single 
•ious  below  tbo  jaw  or  in  the  neighborhood  may  be  due  to  the  presence  of  a  diseased 
tooth. 


PorUun  of  loift^r  Jhw  nnnoirdi!  for  n«rraftt« 
from  K  child  itt.  8,  Uio  tnnfciiKMttji  of  iKi  Jnw 
flubsoquoDtly  helag  porfeoUy  rogutuetl. 
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Treatment. — Wlien  dead  Uoiie  can  be  detected,  either  in  the  upper  or  lower  jaw, 
tliere  is  only  one  fomi  of  practice  whieli  ought  to  be  entertaint^d,  and  that  is  removid.  Ifi 
should  bo  removtHl,  too,  with  fiit  littlu  disturbance  as  possible  to  the  soft  parts,  or  to  the] 
new  b<>ne-forn)iiig  tissues,  such  ns  the  periosteum,  and  by  the  mouth.  When  this  latte 
practice  is  impossible  or  impolitic  from  any  cau:^e,  the  sorgeon  should  take  every  care  that 
his  external  incisions  are  made  whtM'e  afterwards  they  will  be  little  seen. 

In  necrosis  of  the  upper  jaw,  t!iu  l>one  can   nearly  always  he  removed  by  mean*  of 
incisions  made  beneath  the  i.'h<^t'k.     An  incision  fj/irotiffh  the  chuek  never  seems  necessary. 
In  necrosis  of  the  /o«nr  jaw,  when  incisiont^  ihrouj^li  the  integunn'nt  are  demanded,  they 
shotdd  be  made  below  its   lower  border.      When   the  dfad  bone  is  tixed,  or  rather  before 
it  has  been    thrown  off  from   its  iittachmenti^  and  before  a  new  casing  of  bone  has  bef»iij 
formed,  all  opemtive  inlerference  must  be  condemned,  particidarly  in  the  lower  jaw, 
there  seems  little  room  to  doubt  that  the  muscles,  acting  upon  tlie  new  bone  before  it  haal 
become  consolidated,  may  alter  its  shape  and  producu  d<'formity.      I'nder  these  eircutn-1 
stances,  the  surgeon  sliould  content  himself  witii  seeing  that  all  i>en(-«ip  [»U8  has  free  exit^l 
by  means  of  incisions  through  the  gum,  also  that  the  patient's  raotilh  is  kept  jis  clean  atl 
possible  by  frequent  washing,  ami  that  liis  general  condition  ia  maintiuned  by  means  i 
Ionic  medicine  and  nutritious  diet.     When  the  necrosis  is  confined  to  the  alveolus  in"" 
which  the  temporary  teeth  are  situated,  great  care  should  be  taken  tliat  the  parts  beneath 
are  not  disturbed,  and  liiat  the  permanent  teeth  are   not  interfered  with.     Even  when 
exposed   these  permanent   teeth   need    not  of  necessity  be  removed.     In  young  patients 
where  much  loss  of  bone  has  taken  place,  it  seems  desirable  to  have  some  artificial  substi- 
tute, in  order  to  prevent  the  oreurrenee  of  such  an  overgrowth  of  the  opposing  jaw  as 
took  place  in  the  cases  already  referred  to.     Where  the  antrum  is  exposed  by  extoliation,- 
mucli  m^ay  be  done  by  the  dentist  to  till   m  the  gap.     A  few  years  ago,  Mr.  Sailer  ver_ 
akilfnily  adajiied  a  plate  with  teeth  to  the  upper  jaw  of  a  woman  in  whom  the  anteriopj 
wall  of  the  antrum,  with  part  of  the  alveolar  process,  had  exfoliated.     At  times  also,  the' 
fisluhius  opening  lakes  place  externally;  thus,  in  18C4,  I  wjis  called  on  to  treat  a  woman, 
a't.  84,  who  nine  years  previously  hatl  had  extensive  necrosis  of  the  upper  jaw,  and,  as  a 
conserjuenco,  a  fistulous  opening  the  size  of  a  sixpence  was  left  below  the  right  eye,  com- 
municating directly  with  the  antrum.     The  soft  purt^  were  (irmly  connected  with  ita 
margins,  and  the  lower  lid  drawn  down.      I  raised  the  integument  from  the  bone,  making 
free  subcutaneous  incisions,  pared  the  edges  of  the  flaps,  and  brought  them  together  over 
the  opening  in  the  bone.     Good  union  fVillowed,  and  the  deformity  wjls  removed,     [Hr. 

[Fio.  240. 


jt^. 


FbuBphorua  ueorosU  of  tto  inferior  nmxillft  ;  rdmovcd  bv  Dr.  Hnat.] 

Hunt,  of  this  city,  some  years  ago  removed  half  the  lower  jaw  for  phosphorus  necrosis,  and 
was  fortunate  in  obtaining  re-formation  so  that  the  patient  hud  a  new  jaw  of  very  dense 
tissue,  if  indeed  it  was  not  true  bone,  which  though  smaller  than  the  original  onswered 
very  well  for  the  part  excised. 

In  removing  portions  of  the  jaw  the  circular  saw  and  dental  engine  of  Dr.  Bonwill  may 
be  of  great  service,] 
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corstitutional  symptoms  Ueing  often  very  severe.  When  pus  Im^  formed  tliere  may  be 
rigDFis.  ami  tlic  abscess  mnj  burst  eitfuT  into  iIk?  nose  or  into  the  moulli  benenth  the  i 
cliee-k — tlie  antruiit,.  iinfl».T  tlies^L'  circumstances,  bi'comiiig  much  <]it*tcmle«l.  Itj  rare  eases 
it  may  make  its  way  throun:h  thii  rhfck.  and  in  oni'  whiTc  thii*  occurred,  nti  opening  into 
tlio  anlnirn  the  size  ul'  a  fourpenny  piece  was  suJusequently  found,  on  nuiking  an  iueisioa 
down  in  thd  bone  beneath  the  clieek.  In  negh.^cletl  instances,  the  f!oor  of  the  orbit  may 
l>e  dir>placed  and  vision  interfered  with  or  even  destroyed-  (  J't'de  Salter,  '  Med.-Chir. 
Trans.,'  18G3.) 

TniiATMENT Wfieti  suppuration  has  been  made  out,  the  antrum  sliotdd  be  oitened, 

and  if  its  anterior  wall  he  expanded,  an  opening  may  aliio  be  matle  into  it  without  fear  at 
the  most  projeeling  point  with  a  trocar  or  other  *.h]irp  instrument.  [An  ojvening  may  be 
made  through  a  tooth  socket,  if  the  tooth  be  disease*!,  «>r  extracted.]  Tlie  relief  given  by 
these  meuuri  is  very  sigaul.  In  one  case  of  a  lady  that  came  uiider  my  eare  sonic  years  j 
ago,  it  was  instantaneous  and  permanent.  When  disease*!  teeth  are  jU'esent  in  the  bone,  I 
they  shoidtl  all  be  tested  by  a  slirtrp  blow,  nnd  the  most  tender  removed.  A  jet  of  ether 
spray  on  each  t<Ktth  will  prove  an  admirnble  te^t,  the  cold  i<earehing  out  tlie  slightest 
disease.  It  is  never  advisable  to  remove  sound  teeth  unless  some  evidence  exists  of  iheir 
alveoli  being  diseased.  In  all  tliese  eases  the  eavity  must  be  kept  clean  by  syringing,  A 
chronic  abscess  in  the  antrum  may  be  so  insidious  in  h&  formation  as  to  induce  the  surgeon 
to  believe  that  a  tumor  exists.  Listen  gives  an  itistance  In  his  *  Pmetical  Surgery'  of 
such  an  error,  in  whicii  remttval  of  the  jaw  was  attempted.  In  all  tumors  of  the  upper 
jaw,  the  probability  of  the  ju-esence  of  a  large  cyst  should  never  be  forgotten. 

Hydrops  antri  is  now  a  well-recognized  alfLeiion,  and  is  characterized  by  h  gradual, 
painless  expansion  of  the  bone,  rarely  producing  of  her  syuiiitoms  than  those  <lue  to  mechan- 
ical pressure.  It  encroaches  on  the  nose,  mnd  causes  obstruction  ;  on  the  orbit,  and  pressea] 
on  tlie  globe;  on  the  mouth,  and  produces  bulging  of  the  |>nlnle  ;  and  on  the  cheek,  so 
as  to  cause  ileformity  j  indeed,  it  is  often  hecause  of  this,  tliat  the  patient  is  induced  to 
.seek  advice.  When  the  expansion  is  great,  the  shell  of  bone  may  Vcome  so  thin  as  to 
crackle  like  parchment  under  pressure.  This  sensation  m,iy  be  yielded  by  pressure  upon 
its  external  or  juilatal  surfaces.  31.  Gtnddes,  in  l^'.'*^  (Moiityon  prize),  was  the  llrst  to 
descrihe  these  cysts  with  clearness,  although  Mr.  W.  Adams  had  previously  recognized 
ihem.  (  r7(/(f  »  St.  Thomas's  nos[Mlnl  Museum  Catalogue.*)  The  oU\  surgeons  looked 
ujwn  this  affection  ils  the  result  of  ulistruction  to  the  aperture  between  the  nostril  and 
antrum,  the  dilatation  of  the  bone  being  due  to  retained  mucus,  but  this  is  now  known  to 
be  an  error.  All  recent  pathology  tends  to  indicate  that  it  is  a  cystic  disease  of  the 
mucous  lining  of  the  antrum,  the  arteetion  showing  itself  ns  n  single  cyst,  or,  as  a  cystic 
degeneration  of  this  tissue.  ( Jiraldes  regards  tliese  cysts  »us  dilatations  of  the  glandular 
follicles  of  the  mucous  membrane.  The  fluid  contents  of  tliese  cysts  are  always  viscid, 
occasionally  clear,  but  mostly  blood-stained,  sotneiimes  purulent,  conlaitiing  cholesterine, 
but  never  [)i»re  mucus.  I  have  recently,  however,  liad  a  ens**  in  a  boy  ivt.  lf»,  Avith  Mr. 
R.  Phillips,  of  Leinster  Square,  where  the  fluid  was  serous  and  blood-stained  in  u  high 
rlegree. 

DentigerouS  cysts  are,  clinically,  closely  allied  to  those  just  described  ;  pathologi- 
eally  thev  may  ditler;  hn!  there  can  be  no  doubt  that  the  cysU  are  coimectod  with  the 
teeth,  which  are  in  sonie  cases  fully  developed,  and  in  others  impeiiectly  so.  They  are 
found  in  hoth  ujiper  and  lower  jaws.  Heathy  in  his  excellent  *  Essay  on  the  .Taws.'  1^68, 
informs  us  that  cysts  of  small  size^  in  connection  with  the  fangs  of  permanent  leelli,  are 
fre(juently  found  on  extracting  the  latter,  but  give  rise  to  no  symptoms  demanding  sur- 
gical interference.  Oeeju^ionally  growing  to  a  large  size  they  produce  al»sorption  of  the 
containing  alveolus,  aurl  give  rise  to  a  prominent  swelling..  The  disease  is  generally  j^low 
in  its  progress,  and  tolerably  painless ;  by  its  pressure  the  cyst  may  cause  absorptioD  of 
the  bone  with  which  it  is  in  coiitaet,  and  a  deep  excavation.  Paget  relates  in  Ids  ♦Sur- 
gical Pathology'  such  a  case  near  the  gums,  and  I  have  had  under  observation  a  woman 
who  had  a  tumor  in  her  left  cheek  fiu*  years,  which  when  tipened,  discharged  .some  watery^ 
fluid.  She  tippliful  to  me  for  a  bony  projection  of  the  cheek,  that  was  clearly  the  edge  of  i 
the  alvcohtr  [u-ocess  of  the  upper  jaw,  the  bone  above  having  become  absorbed  by  tho 
pressure  of  the  cyst,  thus  causing  a  cup-like  de[»ression.  She  had  had  all  her  teeth 
removed  at  ditferent  times  by  dentists,  under  the  impression  that  the  disease  was  due  to 
tliem. 

The  dcntif/crotis  ct/sts  are  found  in  l)oth  jaws,  and  are  almost  always  connected  with  the 
permanent  teeth,  nire  c;uses  being  recorded  in  which  the  temjiorary  were  implicated.  In 
this  affection,  the  teeth  fail  in  development  and  remain  within  the  jaw,  the  tooth,  acting 
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as  A  forcj^  body,  aetting  ii[»  irriialion,  and  caiisifig  the  cystic  affection  I  um  now  con- 
jiiilfriiig,  or  some  solid  j^rowlli.  Tlius  in  a  buy  nt.  H,  who  came  uruler  my  cnre  some 
year*  ago,  n  cystic  enlargernt'iit  o\'  ihe  jaw  of  thrt-e  year?'  development  t^iisted.  It 
encroitched  on  the  orbit,  mouth,  and  cheek.  I  mndf  iiti  opening  into  llie  anterior  wall  of 
the  cy*tt  making  a  window  in  the  bone,  and,  through  this,  an  inci.^or  tooth  wua  seen  with 
Ub  crown  upwards  (Fig.  242).     The  tooth  wns  ivmoved  and  a  good  recovery  ensued.     In 
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Janunry,  1872,  I  treated  a  similar  case  in  a  girl,  sdU  17, 
sent  to  nie  by  Mr.  Salter,  wlio  had  had  her  un<ler  obser- 
vation for  two  years.  The  disease  wa*  in  the  right  upper 
jaw,  and  the  right  canine  tooth  was  deficient,  I  expo<ied 
the  cavity  and  removed  the  tooth  (which  was  growinjr  in 
an  abnormal  diixjction  upwards  and  inwards),  a  good  re- 
covery taking  place.     I    saw  my  colleap^ue   Mr.   Poland 

Ojieu  one  in  the  lower  jaw,  and  remove  a  tooth  with  f^nc-  removoa  by  ih«  mpbiac. 
ee-*.  On  July  21,  lH7.'i,  I  trephined  a  tumor  of  three  or 
f'^nr  years'  growth  of  the  lower  jiiw  of  Miss  H — ,  set.  30,  n  patient  of  Mr.  li.  Moon's,  of 
Mid,  jind  also  of  Mr.  Salter's,  and  remove*!  from  it  a  canine  tooth  which  was  resting 
ij'  ly  in  the  cavity  (Fig.  243).  Mr.  Salter  has  collected  many  siuiilar  cases.  It  is 
well  to  remember,  that  these  dentigt^rou?  cysts  like  other  cystB  of  the  jaws,  may  simuhile 
solid  lomors.  When  they  occur  in  the  lower  jaw  and  expand  the  bone,  this  en-or  is  very 
Hkely  to  take  place.  In  all  tumors  of  the  jaws  that  have  a  smooth  or  cystic  outline  it  is 
well,  then^fore,  to  make  an  exploratory  ptincture  for  the  purpose  of  diagnosis.  When  the 
w»lki«  crackle  from  the  thinness  of  the  expanded  cavity,  ihc  diagnosis  is  simple. 

Trkatmknt.— The  free  opening  of  the  cyst  is  the  one  essential  point  of  practice  to 
observe  in  all  these  cystic  diseases  of  the  jaws,  upi>cr  or  lower,  with  the  extraction  of  any 
tooth  that  may  be  pn-^ent  in  the  cyst.  This  can  be  done  witli  a  knife  or  a  shiirp  pair  of 
forceps,  after  a  perforating  wound  has  been  made  by  a  trejihine,  drill,  gouge,  or  pointecl 
instrument.  To  induce  suppuration  of  the  cyst,  it  is  a  good  practice  to  plug  the  cavity 
with  lint.  When  the  cavity  is  hirge,  it  is  wise  to  take  away  a  coii;*iderable  portion  of  its 
wall.  Uemoval  of  a  Fegment  of  bone  for  cystic  disease  is  rurely  needed.  Before,  how- 
liver,  the  ]mthology  was  understood  this  malpractice  w?ia  often  perpetrated,  as  our  different 
museums  t«M>  tniiy  testify. 

Dentigerous  tumors  may  likewise  occur.  In  Fig.  244  is  illustrated  a  case,  in 
which  I  removed  the  upper  jaw  of  a  child,  aet.  8,  for  a  mi.irly  solid 
myeloi<l  tumor  of  the  jaw  clearly  originating  in  a  nmlfdaced  tooth 
which  Was  growing  from  the  posterior  part  of  the  orbital  plate  oi* 
the  bone  ;  one  or  two  cysts  existed  in  the  growth,  enough  to  allow 
of  its  being  called  cystic.  There  was  no  possibility  of  making  a 
dinsino^is  in  this  instance  :  such  examples  are  verj'  rare. 

Tumors  of  the  jaws— These  are  of  dilTerenl  kinds,  simple 
and  uvjilignnnt,  connected  and  unconnected  with  teeth.  When  in 
ibe  antrum,  their  dental  origin  should  be  suspected,  but  in  both  up- 
j»er  and  lower  jaws,  s<)iid  tum<n-9  of  all  kinds  have  been  found  with 
teeth  rtJ*  their  centres. 

Polypi  of  the  antrum — us  are  those  of  the  nose — are  occa- 
•ionally  met  with,  and  they  show  thcmselve*  mostly  as  projections 
into  and  through  the  nostril,  the  tumor  making  its  way  through  the 
noMil  wall  of  the  untruni,  and,  at  the  same  lime,  generally  expanding  it«  facial  wall.     I 
}uive  iccn  four  well-marked  cases  of  (hi«  sort,  and  in  two  the  whole  mass  waa  removed 
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tbrougb  the  nostril,  which  was  laid  op^n,  utid  liirnetl  hack.  In  the  tliinl,  the  cheek  was 
refltictfd  outwards  at  the  same  tim^,  iitnl  a  large  op<Mniig;  made  into  the  anirum  allowing 
the  surgeon  to  scoop  out  the  growth.  Two  of  these  ciises  occurred  in  the  practice  of  Mr. 
Cock,  Mild  two  in  my  own. 

Tumors  of  the  upper  ja\v. — Weber,  rjuoted  by  Heath,  informs  us,  that  in  an 
analysis  of  307  cases  of  tumors  of  the  ujijicr  jnw,  more  than  one-third  of  the  whole  num- 
ber may  be  set  down  as  wircomatous  simple  tumors,  one-third  as  osseous,  and  le*.-»  iha 
one-third  cancerous,  the  myeloid  beinn;  included  in  one  of  these  groups.  They  may 
al8o  frnn»  any  pirt  of  tlit?  bone  or  ijeriosteum.  When  they  originate  in  the  antrum  th€ 
expand  its  cavity,  as  is  (he  case  in  the  cystic  disease,  and  cause  a  bulging  of  one  or  ma 
of  its  walli;!.  When  they  spring  from  a  surface  or  plate,  the  tumor  will  project  from  if^ 
leaving  the  otlier  surface  uiuxfil'cted.  The  fibrous  in  all  its  forms  and  the  osseous  are 
usually  of  plow  growth.  They  are  often  painless,  and  tn)uble  only  from  their  size.  The 
tibro- plastic,  myeloid,  and  cjnicerous  are  of  more  rapid  growth.  The  fibrous  or  libro- 
plastic  are  usually  periosteal  growths,,  the  osseous,  myeloid,  antl  cancerous  endosteal.  The 
cartilaginous  are  very  vjiriable  in  their  progress,  now  v^ry  slow  and  then  rapid.  They 
are  chiefly  of  tlie  mixed  kind,  fibre  tissue  largely  predominating  in  tumors  of  slow  forma- 
tion.    They  frequently  involve  many  bones.     Sir  J.  Paget  ('  Surgical  Path.')  slates,  that 
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in  the  only  case  on  record  of  enchondroma  of  the  upper  jaw  alone,  the  disease  wni  removed 

by  Mr.  Morgjm — late  of  (luy's — from  a  man  ict.  24  ;  the  tumor  was  of  the  right  maxilT 
and  was  of  nine  ye^»rs'  groivth.     The  patient  survived  the  operation  seven  years.     Fij 
24.3  and  *24t>  illustrate  the  case;  the  first  being  taken  before  Mr.  Morgan's  operation,; 
the  second  after  the  patient's  death.     Dr.  Ileyfelder,  of  Munich,  says,  however,  that 
found  eight  such  ca.ses  out  of  4.>0  of  disease  of  the  upper  jaw. 

TiiEATMEXT. — All  solid  tumors  of  tiie  upjier  jaw  must  be  extirpated,  but  not  more  ( 
the  bone  should  be  removed  than  is  necessjiry.     8irW.  Fergusson  established  this  rule  i 
practice,  and  it  is  one  that  all  surgeons  should  strive  to  follow.     Thus,  when  the  disea 
springs  and  projects  from  the  facial  surface  of  the  bone,  the  tumor,  with  the  facial  pin 
atone,  reijiuires  excision.     When  the  alveolar  process  is  alone  implicated,  the  other  \h 
tions  of  the  bone  must  not  be  touched.     Where  possible,  the  jjakle  plate  should  Ix.- 
served,  and  it  is  bad  surgery  to  interfere  with  the  orbital  plate  without  an  absolute  DC 
sity.     When  the  whole  bone  is  involved  in  the  disease,  it  must  be  removed,  but  such  _ 

are  exceptional.  In  many  cases  where  the  disease  originates  in  the  antrum,  a  partial  re- 
moval of  the  bone  will  sutfice,  if  the  surgeon  can  at  first  only  lay  open  the  cavity  and  find 
out  tlic  base  of  the  growth.  For  pf'rforating  the  antrum  with  a  view  to  exploration 
W.  Fergusson  recommends  an  ordinary  carpenter's  gimlet. 

Operation  for  the  removal  of  part  or  the  whole  of  the  upper  jaw 

TIjc  ijjcision  now  almost  universally  adopted  for  the  removal  of  tumors  from  the  upp 
jaw  is  the  one  of  Sir  W.  Fergusson  (Fig.  247)  ;  as  by  it  all  the  necessary  room  is  givj 
to  remove  even  the  largest  growth.     The  facial  nerve  and  artery  are  divided  where,  by  th€ 


e,  they  are  of  small  eonsec|iienoe,  and  the  scars  are  so  Fio.  247.  Fio.  248. 

placed  i\h  lo  beeom*'  alniotit  itn|>t!'r4"e|>tibli'.  In  luinorsof 
l/tf*derftte  size,  the  iucisio«  shoukl  \m^  ciirrit-ul  ihrou^li  ihe 
median  Une  of  the  Up  into  ihe  nostril,  when,  by  raising 
the  nostril  and  retracting^  the  cheek  oiitward*^  abundant 
room  is  obtained.  WJien  more  room  is  requii-ed,  llie 
operator  may  extend  his  incision  round  (he  ala  and  up 
the  aide  of  the  nose  lowards  the  inner  canthus,  and  if 
thij*  i?  atill  insulficient,  a  third  ineision  may  I-KJ  made 
from  the  termination  of  the  second  along  the  lower 
border  of  the  orbit. 

Tlieae  incisions  are  indicated  in  Fig.  248,  which  was 
taken  from  a  man  a^t.  3*5,  from  whom  I  removed  an 
r>steo-chondroma,  of  twelve  years*  dumtion,  involving  the  facial  and  |mlate  plates  of  the 
superior  maxilla.  The  dark  line  indicates  the  incifdon  made  ;  the  doited  extra  line  dnit 
which  may  be  required  in  exceptional  insiiinces.  Fig.  241)  illustrates  Gfiisours  and 
Liston'a  method. 

In  some  caseB,  the  ala  of  the  no^ie  alone  may  be  turned  up.  I  removed  a  tibrous  tumor 
growing  from  the  nasal  process  of  the  su[>erior  maxilhi  by  this  incision,  and  found  anijde 
room.  The  incision  having  been  made,  and  integument  reflected  sulliciently  lo  expose  the 
ttiroor.  all  bleeding  sliould  be  stoppt^d  by  ligature  or  torsion.  Assuming  liial  the  whole 
bone  has  to  be  removed,  the  incisor  tooth  of  tlm  affected  side  must  be  extracted,  and  the  palate 
plate  of  the  upper  jaw  with   the  alveolus  divided  with  a  line  saw  (Fig.  24D)  introduced 


Ferifimsdn'*  Inci- 
sion for  remnrill  of 
upper  Jkw. 


The  dott««rl  Hue,  n, 
nenaoar*  iueUJnn;  /i, 
LIzar's  kud  Llitou't. 


Flo.  ^19. 


Fig.  250. 


Lion  rorwpa. 


the  nostril.  The  mnlar  process  of  the  maxillary  bone  is  then  lo  be  partially  sawn 
I  through,  as  well  as  the  nasal  process  of  the  superior  maxilla,  their  complete  secti(m  being 
tnarlc  with  bone  forceps.  The  tumor  should  then  be  seized,  the  Lion  force|»«  (Fig,  2o0) 
being  employed,  and  the  whole  wreijched  otf^  bone  forceps  and  scissors  being  employed  to 
complete  any  section  that  may  l>e  required.  The  infra-orbitid  nerve  should  be  divided 
with  sci-ssors,  and  the  soft  palate  left  as  little  injured  as  possible.  If  any  portions  ol"  the 
disease  be  left  they  can  now  be  removed.  All  bleeding  vessels  are  to  be  treate<l  by  liga- 
tur«*,  torsion,  actual  cautery,  or  styptics,  and  the  parts  carefully  brought  together  with  in- 
terrupted sutures. 

When  the  disetise,  says  Heath,  is  of  less  amount  and  the  orbital  plate  not  iiivolvedt  tht* 
gJiould  be  preserved  by  carrying  a  saw  horizontally  bfiow  h  ;  and  if  the  palate  be  not  in- 
volved, this  may  be  advantageously  kept  intact  by  making  a  similar  cut  immediately 
ahor*  it.  Sir  W.  Fi-rgusson  advises  that  the  disease  should  Ije  cleared  out  from  the  cen- 
tre t<^>wards  llie  cireumlVrenct',  so  iis  not  to  remove  healtiiy  structures  unnecessarily,  and 
ibis  may  b*?  i"ea4lily  accomplished  by  means  of  the  many  Ibrms  of  curved  bone  force(>s  with 
Vfhich  surgeons  are  now  familiar,  aided  by  the  gouge. 

In  a  case  of  myeloid  disease  of  the  «|)per  jaw  involving  the  whole  of  the  liard  palate,  I 
peeled  off  all  the  soft  partes  trom  the  bone,  beginning  at  the  alveolus,  and,,  having  removed 
ihe  diseastnl  bone,  brought  them  up  again  in  position  and  fixed  then\  to  the  mucous  mem- 
brfuje  of  the  cheek  where  it  had  been  separated  from  the  boue.  By  this  means  I  pre- 
H.Tved  the  roof  of  the  mouth  from  the  first,  and,  what  is  more,  eventually  obtained  an 
exe«dlent  new  palate.     Tlie  practice  is  probably  worth  attempting. 

Tumors  of  the  lower  jaw  grow  to  enormous  dimensions,  and  [mthologically  are 
simihvr  to  those  of  the  upper.  The  fibrous  in  one  of  its  forms  is  probably  the  most 
on,  the  periosteal  tumors  being  more  frequent  thai»  the  endosteal.  The  latter  may 
>y  Ihe  dental  cxinal  an  illustrated  by  a  case  of  Mr.  Co<'k'd  ^Guy's  Hosp.  Mus.,  1091*)^ 

which  the  dental  nerve  |>assed  through  the  tumor.  'Hjc  |)eriosteal  growth  is  often  an 
«pali^<  and  a  good  example  of  this  form  is  represented  in  Fig.  234.  Rut  a  more  typical 
vxaniple  of  a  true  jKiriosteal  sarcoma  which   I  removed  iii  1872,  from  a  girl  ast.  20.  is. 
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illuslmted  in  Fig.  2r>].  The  tumor  was  of  three  months*  growth.  It  returned  three 
nionlhs  after  rt-Diovai,  and  destroyed  life  by  i«ii!!bcation,  having  grown  to  the  size  of  lh« 
patient's  head.     Microscopically  (he  tumor  was  a  spindle-cell  periosteal  surcoaiH.     One  of 

Pio.  251. 


nteal  eArcQiuJiof  lower  jaw. 


Vl«w  of  •ottion. 


External  upoct  of  tumor. 


the  largest  fibro-cellular  tumors  of  the  bone  on  record  occurred  in  Mr.  Heath's  practice, 
and  is  illustrated,  with  his  permission,  in  Fig.  252.     It  was  removed  from  a  man  set.  32, 


Fio.  252. 


Pio.  253. 


Fm.  254. 


FJbro-Mlliilar  tuini>r  of  the  lowor 
Jaw.    Mr.  Tlentb'i  rase. 


Flbro.rjrutto  dlaeM*  of  the  lowor  Jnw, 
Gay'ft  Ho«p.  Has.,  Drawing  4**.     Koy'tcaflo,  Guy'RlloBp.  Mui.,  1KK>«» 

dorlng  llfo.  caxe.    Tunior  afler  remuvaLl 

and  the  disease  was  of  eleven  years'  growth.      It   weighi 
4  11).  G  oz. ;  the  man  died  from  exhaustion  on  the  sixth  day. 
Fibro-oystic  tumors  of  tlte  lower  jaw  are  very  coi 
mon,  and   have  the  same  clinical  history   and  aspect  as  t 
cystic  tumors  to  which   attention   has   been   already   directi 
The  most  beautiful  example  on  record  is  that  which  was 
moved  by  the  late  Dn  Ilutton  of  the  Kichmond  Iloapital,  Dublin^  and  is  ilkisiraicd 
Heath's  book  ;  it  was  made   up   of  cysts  of  nine  years'  growth,  and  in  a  young  worn; 
only  20.     A  yet  more  renifirkable  case  was  operated  upon  by  Mr.  Key  in  1841,  in  a 
jet,  13  (Figs.  2o3,  254).     The  tumor  was  of  two  years*  growth  and  painless.     Mr.  Key 
removed  the  whole  by  sawing  through  the  lower  jaw  just   below  the  angle  on  each  sidot 
and  a  good  recovery  ensued. 

Cartilaginous  groiw^hs  are  uncommon,  and  occur  in  early  life,  and  as  already 
stated  are  jjeriosieal  and  etidosteah  A  fine  example  of  the  latter  can  l)e  seen  in  Prep. 
IGIIP*  and  '*,  Guy's  Hosp.  Mus.,  which  M\\  Key  removed  in  184G,  from  a  woman  a^t.  29, 
in  whom  the  disease  had  been  coming  on  for  nine  years.  In  the  preparation,  the  fibre- 
cartilaginous  substance  is  seen  to  be  placed  between  the  plates  of  bone  of  the  jaw, 
teeth  being  in  the  middle  of  the  new  growth.  The  periosteal  tumor  grows  to  a  la 
size. 

Osseous  tumors  are  sometimes  the  result  of  ossified  enchondroma.  There  is  in 
St.  Thomas's  Musewm  a  s[>ecimeri  of  this  kind  which  was  removed  by  Mr.  Clinc.  Bone 
may,  however,  occur  as  an  independent  growth  in  the  form  of  cancellated  or  ivory  exos- 
tosis, which  may  sometimes  grow  to  a  large  size  or  cause  other  troubles;  hence,  in  Mari 
1877,  I  had  to  remove  a  portion  of  the  lower  jaw  from  a  lady  tet.  50,  who  had  an 
fci.';is  growing  for  twenty  years  from  its  inner  surface  at  a  point  corres[H>nding  lo  the  ri 
bicu8[ud  and  canine  teeth.  The  growth  had  not  given  rise  to  any  trouble  till  the  si 
parts  covering  its  apex  had  begun  to  ulcerate,  when,  from  its  roughened  surface,  tlie  bone 
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so  irritated  the  floor  of  tlie  mouth  as  to  set  up  ulcemlion  which  wa»  thought  to  be  ciin- 
oerous.  I  removed  the  exostosis  with  tlie  bone  imd  tlieu  reached  the  supposed  cuncer, 
whicli  I  iscthited  hy  needles  passed  through  the  base  of  the  growth,  and  removed  by  means 
of  tlie  palvanic  ^cniseiir.     A  good  result  followed. 

CaJicerous  tumors  are  u^nlally  endosteal,  and  numerous  are  the  cases  on  rerord  of 
the  atfectjon.  They  are  met  wilh  in  children  and  adults,  and  rarely  are  of  the  ]mrd  kind 
of  ameer.  They  grow  rapidly  but  soon  break  down,  involving  skin  and  all  a<liacent  parts 
in  the  disease;  indeed,  any  rapid  growth  about  the  lower  or  the  uj»per  jaw  should  be 
suspected  as  being  cjincerous.     Almoi*t  all  benign  tumors  are  of  slow  growth. 

Theatmknt — Tumors  of  the  h>wer  jaw  {i,^  of  tlie  upper  are  to  he  trealf^d  by  excision, 
which  as  a  large  operation  is  most  yucceseful.  I  have  on  eighteen  occasions  removed 
large  portion*  of  the  jaws  with  but  one  death  and  tiiat  was  from  inflamnuition  of  the 
lungi».  Heath  sjiys  titiit  3Ir.  Cusaek  removed  large  portions  in  seven  ca^es  witli  only  one 
faliil  result,  and  Dupoytren  opL-mted  in  twenty  with  only  one  deaili.  Sir  W.  Fergusson 
al!*o  informs  us  that  his  success  lias  been  very  great,  and  Syme  and  Listen's  success  is 
well  known. 

Small  tumore  of  the  jaw,  and  particularly  of  tlie  atveohie,  may  be  removed  from  the 
mouth  with  good  cutting  forceps.  If  mare  room  be  retjuired  to  manipulate  in  the  mouth, 
an  incision  may  be  made  outwards  or  downwards  at  ilie  nngie.  On  R-venil  occasions  I 
bare  obtained  all  the  room  I  required  by  making  a  horizontal  incision  beiow  the  level  of 
the  jaw  and  a  dissection  of  the  soft  parts  oft*  the  bone. 

Mr.  Blaunder  has  >hown  that  large  portions  of  the  lower  jaw,  the  s<'at  of  tumor,  may 
he  taken  away  without  external  incision  after  detaching  i>eriosteum  by  means  of  the 
rajspatory. 

When  a  large  tumor  has  to  be  removed,  it  may  readily  be  expo.^ed  by  a  curved  incision 
carried  along  the  posterior  surface  of  the  tumor  from  above  the  angle  of  the  jaw  to  the 
me<lian  line  turning  the  soft  part*  back.  In  doing  this,  the  facial  artery  will  be  divided, 
and  it  should  be  at  once  secured  at  both  ends  by  torsion  ;  the  knife,  says  Fergusson,  being 
so  liglilly  cjirried  over  the  artery  that  it  need  not  be  divided  till  the  flap  is  being  raised, 
thus  saving  blood.  The  labial  oritice  rarely  need  be  divided,  and  the  incision  sliould  be 
sU>p[ied  short  of  this  margin.  The  tumor  having  been  exposed,  its  -lurfHce  must  be  well 
examined  with  the  view  of  the  removal  of  the  growth  by  cutting  away  the  external  plate 
of  bone  which  covers  it  in,  which  can  be  done  by  means  of  the  gouge  and  bone  fbr- 
ccp*-  This  step  may  be  hxjked  upon  as  wise  under  most  circuoiritaiices,  especially  in 
doubtful  cases,  as  a  large  number  of  tumors  of  the  jaw,  particularly  the  cysts,  inny  be 
Bcooped  out,  and  recovery  ensue.  If  the  tumor  and  jaw  require  excision  a  tooth  must  be 
extracted  in  front  where  the  bone  is  to  be  divided  and  a  small  saw  applied;  the  bone 
ebould  then  be  grasped  with  the  Lion  forceps  and  drawn  outwards — tlie  surgeon  carefully 
dividing  all  tlie  poft  parts  that  hold  it  in  position  on  its  inner  surthce,  keeping  the  knife 
c/oBe  to  the  bone.  When  the  disease  stops  at  the  ungle  the  saw  and  force[>s  are  again  to 
he  applied  and  the  tumor  removed.  Where  diwirticulalion  is  required  on  account  of  the 
extension  of  the  disease,  the  jaw  must  be  forcibly  depressi'd  so  as  to  bring  the  coronoid 
process  within  reach,  and  allow  of  the  division  of  the  insertion  of  the  temporal  muscle. 
The  condyle  may  then  be  twisted  out,  the  knife  dividing  cautiously  such  ligamentous  fibres 
I  lis  are  put  on  tl»e  stretch.  Fergusson  says  that  in  doing  this,  he  lais  found  the  condyle 
HCtually  sej^iarated  from  the  periosteum  on  its  inner  side,  thus  facilitating  its  removal,  and 
in  two  caAes  of  my  own,  I  found  this  to  occur  in  one  alter  the  division  of  the  periosteum 
with  the  knife.  When  the  tumor  is  so  large  as  to  be  Avedged  in  and  prevent  this  mode  of 
dislocation,  the  best  plan  is  (o  reapply  the  saw  and  cut  off  the  tumor  as  high  as  may  be, 
and  subsequently  to  remove  the  remaining  t>ortiou  of  j«w.  When  the  central  portion  of 
the  lower  jaw  is  removed,  there  is  danger  of  the  tongue  falling  Iiuck,  and  causing  sutfoca- 
Iton ;  to  prt'vent  this  a  ligature  may  be  passed  through  the  tip  of  tbe  tongue  and  held  during 
the  o|>enition,  and  on  the  completion  of  the  operatiori  it  shnuld  bo  fastened  to  the  wound. 
The  ligature  should  be  removed  on  the  st-cond  or  third  day. 

After  the  operation,  all  arterial  bleeding  should  be  stopped,  a  stream  of  cold  water  over 

I  the  parts  arresting  any  oozing,  whtje  the  edges  of  the  wound  are  to  be  browght  together 

'  by  inlernipted  sutures.     Convalescence  is  genendly  rapid  and  recovery  complete  ;  the 

detormity  following  being  so  slight  as  not  to  be  observed  in  many  aises,  the  interval  being 

with  dense  fibrous  tissue.     Bone  is  never  reproduced,  but  the  tissues  soon  become 

enough  to  l>ear  the  support  of  artificial  teeth. 

tie  half-sitting  fK)sition  is  probably  the  best  in  all  these  ojterations  on  the  jaws;  and 
chlorofonu  niuy  be  given  without  feur.     For  more  details  connected  with  this  subject  the 
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sliuJent  m!\y  refer  to  Heath's  ailmirable  *  Monogmjili  on  the  Jaws;'  Fergusson's  *  Sur^ 
gery;'   Lbton's  paper,  '  Mril.-Chir.  Trims.,'  vol.  xx,  iunl  ]\U  *  Pnict.  Surg»*ry/ 

Disease  of  the  temporo-maxillary  articulation  is  rarely  met  with,  mo 
rarely  indeed  tliiiii  di*ea~se  of  any  joint  in  thfj  body.  I  have  i^ecn  only  two  examples  of  id 
one  in  n  womiin,  *t.  3t,  who  had  had  it  for  nine  yenrs,  suppuration  having  existed  i't^ 
BIX  ;  sevenil  sinuses  leading  down  to  the  joint  were  present,  and  the  jaw  was  nearly  lixetf 
dnad  bone  ap[>eared  to  be  present;  the  patient  refiwed  to  have  any  snrgionl  interferenc 
The  second  case  was  a  girl  aH.  18,  in  whom  both  sides  of  the  lower  jaw  were  completolj 
anchyloaed.  hi  Guy*8  IIosp.  Museum  there  h  also  a  splendid  sjKJciraen,  No.  1070, 
complete  synostosis  of  the  ariicnlsition. 

The  cases  already  quoted  of  necronis  of  the  condyloid  process  of  the  lower  jaw,  an 
recovery  with  a  sound  joint,  may  here  be  referred  to. 

Closure  of  the  ja"WS  may  be  eaiti^ed  by  some  siuismodic  condition  of  the  raiiscles 
the  jaw  secondary  to  diseui;e  of  the   tefctli,  or  the  euttiiig  of  the  wisdom   teeth.      In   tl 
latter  tlie  month  must  be  forced  open   under  eliloroforin,  by  meana  of  the  screw  gag 
wedges,  and  the  tootli  removed,  or,  what  is  better,  nxim  made  for  it  to  come  forward 
the  extraction  of  a  neighboring  molar.     It  may  likewi?te  \y('  caused  as  indicated  above 
anchylosis,  or  by  the  contraction  of  cicatrices  either  within  or  without  the  month. 
February,  US7H,  I  operated  upon  a  woman,  let,  43,  who  for  thirty-seven  ycnrn  had  ha 
her  jaws  locked  from  adhesions  between  the  cheeks  and  gums.     She  had  lived  on  liquij 
food  for  the  whole  of  th»!^  period.     I  divided  the  cicatrices  and  opened  the  jaws  with  I 
promise  of  good  recovery.     The  condition  had  followed  scarlet  fever.     Dr.  S.  D.  Gri>s 
in   his  *  System  of  Surgery,'  informs  us  that  the  latter  causes  are  the  most  common,  an 
be  attributes  the   majority  to  the  evil  practice  of  giving  calomel  to  salivation.     In  ran 
cases  the  immobility  i.<  occasioned  by  an  osseous  bridge  extending  from  the  lower  jaw 
the  temporal  bone,  thin  condition  being  generally  asisociaied  with  cln*onic  articular  arthritii 
"  However  induced,"  writes  Gross,  ♦♦  the  etfect  is  not  only  inconvenient,  seriously  inle 
fering  with  mastication  and  ariiculalion,  but  it  is  often  followed,  especially  if  it  occt; 
early  in  life,  by  a  stunted  development  of  tlie  jaw,  exhibiting  itself  in  marked  shortenin 
of  the  chin,  and  in  an  oblique  direction  of  the  front  teeth." 

TitEATMENT. — Wlterc  the  catise  is  in  the  joint  and  cannot  be  removed,  as  can  df 
bone,  t!je  surgeon  may  attemjit  to  break  up  the  adhesions  by  forcibly  opening  the  mouti 
under  chloroform,  or  divide  the  bone  below  the  joint.     When  due  to  cicatrices  and  nodii 
lur  plastic  matter,  little  good  has  ever  been  derived  from  t!»eir  division,  although  in  the  < 
previously  alluded  to  the  prospects  of  a  good  result  are  satisfactorj'i     Esmarch.  of  Kiel,  i 
a  paper  *  On  the  Treatment  of  Closure  of  the  Jaws  from  Cicatrices,'  IHtiO,  has,  howeve 
described  an  operation  for  the  formation  of  a  new  joint  in  these  cases,  such  operation  con^ 
sisting  in  a  removal  of  a  piece  of  the  lower  jaw.     Tlie  Messrs.  Henry  C.  Heath,  Mac- 
Cormac.  ?kIasoti,  Lawson,  and  Anuandale  in  this  country  have  practised  Esmarch's  o(R*r   ~ 
ti'ui,  ami  tiie  success  has  been  enough  to  indicate  its  great  value.     It  must  be  mentior 
that  about  the  same  year  Riz/.oli,  of  Bologna,  performed  a  somewhat  similar  operation  i 
Esmarch's,  dividiuf;  the  jaw  but  not  removing  any  jioriion  of  it. 

Operation — This  may  reailily  be  done  by  making  an  incision  along  the  lower  border 
of  the  jaw,  in  front  of  the  mjusseter,  and  raising  the  integument,  completing  the  o|Kinuio|] 
by  removing  a  wedge  of  lione,  measuring  about  an  inch  above  and  a  half  below,  wilh| 
hand  or  chain  saw.  Where  only  one  side  of  the  jaw  is  affected,  it  is  without  doubt  th 
best  oiM?mtion  that  can  be  performed,  the  patients  recovering  their  mivstic^tory  power  id 
two  or  three  weeks. 

Deformities  of  the  ja'ws  are  sometimes  seen  as  a  consequence  of  some  disea^  < 
the  tongue  sucli  as  hy|>eriropliy,  the  mechanical  pressure  of  tumors  during  its  growth, 
evil  influence  of  cicatrices  more  particularly  about  the  neck  and  mouth,  and  various  ot 
Causiis.     For  these  surgery  may  often  do  much,  but  when   this  tails,  the  dentist  can  oft€ 
*  give  relief.     1   have  seen  the  up[)er  jaw  in  two  cases  of  torticollis  nearly  one  inch  les^?  ; 
its  vertical  diameter  than  the  opposite  hone,  and   I   have  already  alltided  to  a  case  wh€ 
the  lower  jaw  was  nearly  an  inch  higher  than  natural,  to  n»ake  up  for  a  deiiciency  in 
teeth  of  the  upper  jaw  and  which  had  existed  from  childhood. 
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Dislocation  of  the  Jaw. 

This  may  involve  one  or  both  condyles,  two  out  of  every  three  cases  being  bil 
It  nuiy  be  caused  by  direct  violence  on  the  jaw,  but  more  frccpientlv  by  yawning.    Sir 
Cooper  tells  of  a  case  in  a  child,  where  it  was  produced  by  the  forcible  introduction  of  i 
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PUIiicxtton  of  luwer  Jaw. 
*Lon«J.  Uoip.  Bep./IWM. 


Ftd.  256. 


^  ^»le  into  the  mouili,  :hi«1  ilcntist^i  know  of  its  being  produced  even  F«o,  255. 

hy  the  extnictioii  cj}"a  luotli. 

In  the  doublf  dislot-ution,  the  mouth  is  widely  open,  the  jftw  fixed 
and  |irojecling,  tlie  lips  scpanited,  tind,  as  n  coni<e(|uence,  speech  is 
very  diflicuh.  Deglutition  in  much  interfered  with,  and  ihc  saliva 
flows  from  the  open  moiilli.  In  front  of  ihe  ear,  n  marked  hollow 
will  he  perceptihle,  and  above  the  zygoma,  in  the  letiiporal  }bt*8a,  an 
undue  prominence  (Fig,  25.>).  Adams,  of  Dublin  ('  Dub.  t^uart. 
.lourn.  Med.  Science,'  vol.  i),  fir^t  noticed  these  symptoms,  and  Dr. 
IL  W.  .Smith  ('Fractures,'  IH.'^tJ)  believes  them  to  Ije  caused  by  tlie 
**ilispiacement  and  stretchiufjof  the  fibres  of  the  temporal  muscle  on 
the  up|>er  sui-face  of  the  condyle/* 

In  rite  st'uffie  dislocation,  the  chin  is  ohlitiue,  but  usually  directed 
towardat  the  tonnd  side-  instead  of  towards  tlie  injured  side,  aa  in 
fniciurc  of  the  neck  of  the  hone.     In  exceptional  crises,  however, 
this  is  not  to  be  observed.     Tiie  other  symptoms  are  simihir  to  those  of  double  dislocation, 
ihe  hollow  in  front  of  (lie  ear  heinjj;  ibe  most  clianicteristic. 

Congenital  dislooatlons  have  been  desciibed  by  Smith,  Guerin,  Lnngenheck,  and 
Citnton.  Sir  A.  ('iMi|H'r  has  also  drawn  attention  to  smbluxation^  in  which  he  assumed 
thatt  t!ie  condyle  of  the  jaw  slip[>ed  in  front  ol'  the  inter- 
articular  fibro-cartilage.  It  is  caused  and  chamcterized  by 
the  same  conditions  as  tlK)i*e  of  dislocation,  and  it  is  proba- 
bly a  imrtial  dislocation  forwards. 

Treatment — Partial  dislocations  or  those  described  as 
«uhluxrttion.s,  are  usually  reduced  by  the  patients  ihem- 
Bclves,  by  some  little  lateral  movement  of  the  jaw,  or,  by 
^nll»^  jire.>*?ure  upon  the  chin.  Cases  of  complete  di^locii- 
tion  have  likewise  been  similarly  reduced;  but  more  fre- 
quently, the  surgiion's  aid  is  demanded.  The  patient 
»hould  be  placed  in  a  chair  with  bis  head  supported,  while 
Ihe  surgeon  stunds  in  front.  Tlie  o|w?ralor,  Imving  well 
protected  Ids  thumbs  with  a  towel  or  lint,  may  then  intro- 
duce them  into  the  mouth,  and  with  the  thumbs  U(K)n  the 
la«t  molar  teeth  he  shoidd  firmly  grasp  the  jaw.  Pressure 
chtMild  then  be  made  upon  the  teeth  downwards  and  back- 
-wnrds  so  us  to  depress  the  cou«lyles  from  their  false  posi- 
tion, at  the  next  nu»nienl  elevating  the  clnn  with  the  outer 
lingers.  By  these  me^ins  reduction  is  readily  ettl-cted  (Fig. 
256).  Some  surgeons  prefer  usinjj  a  piece  of  wood  or  ihe  handle  of  a  fork  to  depress  the 
wg.  When  strong  leverage  is  retpjired,  as  in  old  cases,  Stromeyer's  forceps  may  lie 
nployed.  It  is  well  to  reduce  both  sides  together;  and  old  standing  dislocati(ms  may  he 
r»s  reduced.  Mr.  Morley  redu<!ed  one  after  tliirty-tive  days.  Spat  after  lifty-eight ; 
Demarquay  after  eighty-three,  and  Donavan  one  after  ninety-eight.     (Heath.) 
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Fractures  op  the  Jaw. 

When  the  upper  Jaw  is  broken  it  is  generally  from  direct  violence,  and  when  the  "  key" 

employed  for  the  extraction  of  teeth,  a  fracture  of  the  alveolus  was  frequently  the 

In  severe  injuries,  much  displacement  may  Uxke  place,  and  copious  hemorrhage 

»w».     Cases  are  on   reoonl  where  the   internal   maxillary  artery  was  ruptureil  and  a 

fatal  result  ensued.     The  infraorbital  nerve  or  its  branches  are  occasionally  injured  when 

aome  loss  of  s<?nsation  in  the  check  will  be  produced.     I  have  known  cmidiysema  of  the 

eheek  or  orbit  to  follow  such  an  injury,  and   have  seen    sub-conjunctival  hemorrhage 

I  indicate  it.     One  of  the  worst  examples  of  fracture  of  tlie  up|K.'r  jaw  I  have  seen,  occurred 

l^io  »  man,  set.  30,  fr<»m  a  fall  from  a  heiglit.     Both  upper  jaws  were  completely  detached 

ihd  skull  and  could   be  moved  about   in  any  direction,  yet  a  good  recovery  ensued. 

liw  a  second  in  an  ttsylum  and  it  was  caused  by  the  blow  of  a  lunatic's  tist.     In  this  case 

[the  whole  of  the  alveolar  process  of  the  right  upper  jaw  was  broken  off,  and  the  lower 

I  fractured  in  two  phices. 

Tkkatmext. — Where  no  displacement  has  taken  place,  little  treatment  is  required  ; 
tlie  jmrtK  should  be  lel't  alone  as  natural  processes  will  effect  a  cure.  When  dhplacement 
exists  and  can  be  remedied  by  manipulation,  such   meims  should  be  applied,  some  slight 
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retentive  bandage  with  or  without  a  pnd  being  employed  to  keep  the  pariB  in  positio 
WliL'n   the   (Milate  [jlate  is  mucli  interfereil  with   :md  <iiji|jlacetl,  tht^  •lentiat's  aid   may 
culled  into  requisition,  A  gold  plate  well  adapted  to  the  parts  tending  to  keep   the  frag 
ments  together;  vide  Salter,  *  Lancet,'  I860,     lliimorrhage,  aa  a  rule,  can  be  arrested 
the  application  of  ice  or  styptics.     When  the  soft  parts  are  injured  and  bleeding  lake 
place  from  ihenu  the  veswel  should  be  seeiired.     When  the  bone  ia  comrainiited,  there 
no  need  for  the  removal  of  fragments;  Malgaigne  laid   this  down  a-*  a  law,  and  all   snr* 
geojvs  now  follow  it,  though   Hamilton  asserts,  that  owing  to  tht^   extreme  vaseiilarity  of 
the  boneis  composing  the  npixT  jaw,  the  fragmenlfl  have   been  found  to   unite,  after  the 
mojit  seven*  guii.*;hot  injuries.     In  rare  cases  of  sejiaration  of  the  ntaxilla',  says  Heath,  a 
spring  pjissing  behind  the  head  and  causing  pres^sure  upon  the  maxillte,  after  the  raiinner 
of  Hain^ihy's  harelip  apparatus,  might  be  advautageous^ly  em|>loyed. 

Frnrtnren  of  the  lower  jaw  like  tho.*e  of  the  tippt'r  are,  as  a  rule,  the  residt  of  direct 
violence,  and,  when  produced  by  gunshot  injurie>i,  are,  at  times,  most  severe.     They  are 
almost  always  compound,  that  is,  towards  the  mouth,  tlie  gum  tissues;  readily  giving  way. 
The  body  of  the  bone  is  more  fi*e«pjently  broken  than  any  other  part,  although  the  ramus 
and  the  neck  of  the  jaw  may  be  fractured.     The  line  of  fracture  is  generally  oblique  and 
very  commonly  near  the  canine  tootli.     Double  fractures  are  very  common,  eleven  out 
twenty-four  cases  recorded  by  llatnilton  being  of  this  nature.     Comminuted  fractures  ar 
more  rare,     A  case  came  under  the  care  of  Mr.  Pohmd^  at   Guy's,  in  which  the  jaw  wa 
broken  in  five  places  by  the  kick  of  a  horse.     The  symptoms  of  fracture  are  genertilly 
very  clear,  crepitus  being  often  felt   by  the  patient  in  attempting  lo  move  the  jaw,  and 
readily  made  out  by  the  surgeon.     The  irregularity  of  the  teeth  is  also  a  very  character- 
istic symptom,  and  the  cam  of  the  patient  to  ludd  tlie  parts  in  position  conjoined  with  his 
inability  to  speak  is  a  typical  sign.     When  any  doubt  exists  as  to  the  presence  of  a  frac- 
ture the  mobility  of  the  broken  bones  will  ilis[>erse  it.     Considerable  disphicement  sf>me 
times  complicates  the  cjise,  the   [M>sition  and  the  line  of  fracture  determining  this  point 
an  oblique  fracture  near  the  insertion  of  a  large   muscle,  as  the.   mu<;3eter,  necessarit 
showing  a  tendency  to  override.     In   double  fracture  of  the  body  of  tlie  bone,  this  dii 
placement  is  usually  very  marked,  llie  muscles  connecting  the  h>vver  jaw  with  the  hyoid 
bone  drawing  the  lower  portion  down.     In  some  this  displacement  cannot  be  complete' 
remedied. 

Fractures  of  the  neck  of  the  Jaw  are  always  the  residt  of  direct  violence,  ami  are 
very  readily  made  out;  pain  aggravated  by  any  attempt  to  move  the  jaw  being  a  cOMStn 
symptom,  and  so  also  is  crepitus  perceivable  by  Ll»e  patient.  "The condyle,"  says  He44t 
**  is  drawn  inwards  and  ibrwards  by  the  pterygoitleus  externus,  as  can  be  ascertained 
passing  the  finger  into  the  mouth,  and  the  jawbone  is  apt  to  become  slightly  displaced, 
that  the  chin  is  turned  towards  the  aifected  side  and  not  from  it,  as  is  the  cj\se  in  clish»i 
tion.'*  I  have  had  under  my  care  a  man  jet.  li')^  with  a  fracture  of  lM3th  sides  of  the  ja< 
just  below  the  condyles,  and  with  fracture  of  the  symphysis,  produced  by  a  severe  bk 
upon  the  jaw  below  the  chin;  and,  from  the  displacement  tluU  fiillowed  the  house  surges 
thought  it  was  a  case  of  double  dislocation  ;  but  on  attempting  to  reduce  it,  it  went 
without  the  characteristic  snap  of  dislocation-  Ostitis  and  necrosis  of  the  whole  bone 
below  the  neck  followed  ;  yet  a  new  jaw  formed  and  the  man  recovered  with  good  move- 
ment of  the  bone.  ■■ 

Fracture  of  the  coronoid  process  is  very  nire ;  and  Sanson  says  that  such  a  fractuf^^ 
never  unites. 

Trkatmkxt. — When  the  bones  can  he  brought  into  apposition,  the  treatment  may  b« 
descnl>ed  as  simple;  and  where  difRcullies  are  met  with  in  reducing  the  fracture,  the 
treatment  is  most  difficult  and  uncertain.  In  an  ordinary  case  of  fractui"e  of  the  jaw, 
where  no  displacement,  or  very  little  exists,  the  conmion  four-tailed  bandiige.  a 
yard  long,  with  a  slit  in  the  chin  piece  of  about  four  inches,  made  and  applied 
illustrated  in  Fig,  2.>7,  is  all  that  is  necessary  for  tempo  rart/  [jurposes,  but  for  per  mane 
treatment,  in  the  few  cases  in  which  no  displacement  exists,  it  is  well  to  mould  on  a  spliB 
ofgutta  percha  [or  binder's  board],  made  acconling  to  the  shape  given  in  the  accomp.inj| 
ing  illustration  (Fig.  2't»^  b),  and  applieil  Ji-s  seen  at  a.  [The  figure  of  8  or  Barton 
bandage  is  very  eilicient].  When  healthy  teetli  are  present  at  the  line  of  fmcture  thq 
may  be  fastened  together  with  wire,  after  the  methoil  of  Hammond's  splint  (Fig.  263). 

When   difficulties  are  felt  in  the  adjustment,  as  in  double  fracture,  where  the 
much  drawn  down,  a  good  pad  may  be  firmly  tied   under  the  chin,  or,  a  block  of  wu 
adjusted.     In  one  civse,  I  fixed  a  plaster  cost,  holding  the  jaw  well  in  position  by  me 
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of  a  piece  of  linen  during  tbe  setting  of  the  plaster.     But  in  these  CAse«,  the  aurgeon'a 
ingenuity  is  often  taxed  to  the  utmost  to  meet  the  wants  of  the  individual  case. 
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Rome  surgeons  have  siipgested  that  tlnj  hones  sliould  he  fastened  together  hy  sutures 
when  all  other  means  fail,  and  Mr.  Hugh  Owen  Thomas,  of  Liverpool,  has  published 
cases  to  illustrate  the  |>ractice-  lie  applies  the  wire 
ligature  after  the  fashion  illustrated  in  Fig.  2<30, 
nsing  a  l-24th  inch  silver  wire,  and  fixing  it  with  a 
key  (Fig.  260).  ('Lancet,'  1H67,  and  psmiphlet, 
1875.)  In  the  case  of  comminuted  fnieture  already 
alluded  to,  two  or  three  wire  sutures  were  applied 
with  the  best  results.  Others  advise  the  use  of 
wedges  of  cork  so  adjui«led  between  the  teeth  as  to 
tnmntain  the  jaw  m  its  right  line.  Hamilton 
speaks  highly  of  gutta  j>ereha  moulded  to  the  teeth 
and  gums  within  the  mouth,  and  Tf*mes  has  in- 
vented a  silver  cap  to  Jit  the  teeth  for  some  dirrta nee, 
on  each  side  of  the  fracture.  Barrett  carries  out 
the  pnme  idea  in  vulcanite.  IJerkeley  Hill's  modi- 
fication of  Lonsdale's  apparatut*  is  serviceable,  and 
Moon's  splint,  fis  made  for  him  by  Millikin,  is  also  excellent.  It  has  the  advantages  of  all 
the  other  interdental  splints  already  enumerated,  is  readily  adapted  to  a  jaw  of  any  size, 
and.  being  introduced  separately,  is  easily  applied  and  can  he  as  readily  removed  when 
desired,  without  shifting  the  cap  which  tits  the  teeth  on  <^ither  side  of  the  fracture.  Moon's 
splint  therefore  seems  to  he  the  best  interdental  one  we  po&sess,  and  it  should  he  used 
^vheu  simpler  forms  are  inapplicable  (Fig.  2iM), 
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Among  these  simpler  forms,  I  must  class  *<  Hammond's,"  which  1  had  brought  under 
my  notice  in  1874,  by  Mr.  Moon.  It  is  a  very  simple  and  valuable  splint  for  the  general 
Irentmunt  of  fractures  of  the  jaw  an<l  has  answered  admirably  in  all  the  cases  to  which  1 
have  hod  it  applied. 
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The  following  tlescription  of  the  apparatus  and  ita  application  is  given  in  Mr.  Ham- 

raoml's  own  words  : — 

**  I  tirsl  place  the  jtatieitl  in  as  convenient  a  position  as  circumstances  will  permit,  llien 
direct  him  to  riiit^e  the  mouth  with  jilcolioi  and  water  largely  diJuletl,  which  not  only 
cleanses  the  mouth  but  removts  the  telor  from  tho  breath.  1  next  bring  (temporarily) 
the  broken  ends  into  approximatiou  by  jwij^siiig  a  yilk  thrwid  between  and  around  the  two 
teeth  on  each  side  nt'  the  fracture,  and  then  secure  by  tying  in  front.  Then  with  a  suit- 
able tray  and  very  soft  wax  I  take  an  impresssion  of  the  teeth,  to  which,  after  its  havinj; 
been  cast  in  pla-^ter  of  Paris?,  I  adjust  a  fnmie  of  iron  wire  (¥1^;.  263),  which  can  be  done 
with  a  pair  of  small  curved  plier!?.  When  all  is  ready  I  slip  the  frame  over  the  teeth  in 
the  mouth  (Fif?.  2<jl),  and  while  it  is  lield  in  position  by  an  ivssislant,  proceed  to  tie  by 
passing  small  lengths  of  thin  iron  binding  wire  alter  the  manner  shown  in  Fig.  2G3, 1 
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HacBiuoud'i  wiru  apUut  for  rr»rlur«  of  Ui«  Jaw. 


Hiimiiioud*a  wire  apUiit  sppllvd  lo  fimotnred  Jaw. 


twistin;*  them  in  front,  until  each  ligature  h  nearly  tij^ht,  turning  the  ends  on  one  side 
until  they  are  secured.  Next,  with  the  aid  of  an  assistant  1  iwisL  the  wires  quite  tight* 
working  alternately  eiich  side  of  the  mouth,  so  as  to  exert  an  etjual  pressure,  and  thus 
bring  the  bone  into  a  natural  position,  alfro  taking  care  not  to  overtwisl  or  break  them.  I 
then  cut  off  the  cutis  nnd  turn  them  in  between  the  teeth.  Now  the  jaw  will  be  found  ; 
comparatively  firm,  so  solid,  indeed,  that  the  jMvtient  cjin  bite  steadily  on  it  without  pain. 
All  that  now  remains  to  be  dune  is  to  secure  the  jaw  jn^rfeot  rest  by  the  four-tailed  band- 
age."    {'Monthly  Review  of  Dental  Surgery,*  May,  1873.) 

It  is  not  ab.solutely  necessary  in  all  cases  to  lake  a  ca«t  of  the  broken  jaw,  although  it 
is  so  in  some,  for  the  .surgeon  may  mould  a  frame  of  ii'on  wire  upon  another  etist  and 
adapt  it  to  the  special  c^ase  witliout  much  dilliculty. 

This  frame  should  be  worn  for  six  weeks. 

DENTAL  SUEGERY. 
Bv  Mk.  Henry  Moon. 


GSNEItAL  Rt^MARKS  ON  DeNTAL  SdRGERY. 

Dental  Surgery,  in  ita  manipulative  deUiils,  must  neces.sarily,  for  (he  most  part,  be  left 
to  tliose  who  make  its  practice  a  specialty,  but  some  iic([uaiti1ai»ce  with  affections  of  the 
teeth,  and  with  the  principles  on  which  they  ure  treated,  is  required  by  every  one  who  is 
engaged  in  the  practise  of  medicine  or  surgery  ;  for  without  such  knowledge  he  will  be 
unable  to  advise  his  patients  on  the  preservation  of  their  teeth  (a  subject  of  importance 
as  regunls  their  geneml  health )i  or  save  lliem  from  the  .'sometimes  serious  local  complica- 
tions which  may  nltend  tf»oth  disease.  Nor  will  he  be  able  to  diagnose  the  true  nature  of 
certain  tumors  and  cysts  oi'  the  jaws,  or  to  attach  the  [>r<iper  importance  to  the  teeth  as 
the  possible  cause  of  neuralgia  of  the  head  and  face,  and  of  more  remote  nervous  affec- 
tions. 

In  the  following  pages  only  a  sketch  of  this  branch  of  surgery  is  aimed  at,  and  the 
reader  is  referred  for  details  to  the  excellent  *  Dental  Surgery^  by  tlie  Messrs.  Tomes,  and 
to  the  interesting  pages  of  Mr.  Salter's  work,  ^  Dental  Patliology  ami  Surgery.' 

The  vari<iu8  parts  of  our  subject  Jnay,  with  advantage,  be  discussed  in  two  main  divi- 
sions. In  the  first  sertion  will  be  considered  the  defects  in  structure  and  abnormalities  in 
form  which  may  arise  during  a  tooth's  development,  together  with  irregidarities  in  its 
placement.  In  the  second  section  will  be  considered  tlie  diseased  conditions  to  which  a 
fully  formed  tooth  is  liable,  after  it  has  assumed  its  destined  position  in  the  moulli. 
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The  effect  which  tlisease  or  mftlposition  of  a  tcwth  may  have  on  the  structures  immedi- 
'  alely  around  it,  and  on  tlje  geMieral  healtli,  will  also  be  noted. 

That  a  clear  Idea  of  these  siibj<-*ct3  may  be  obtained^  some  points  in  a  tooth's  develop- 
'  ment,  structure,  and  connection  with  surrounding  parts  must  be  Iwrne  in  mind. 
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Description  of  a  Tooth — its  Development  and  Connections. 

A  perfected  human  tooth  (see  accompanying  illustration,  Fig.  265)  may  be  described 
[  a*  consistinji;  of  an  iinyieWing  ca^e  of  dentine  or  ivory,  inclosing  a  highly  sensitive  vas- 
cular pulp  ;  the  portion  of  this  case  that  forms  the  crown  of 

the  tooth   18  protected  by  a  covering  of  an  exlremnly  hard 

substance,  *♦  enamel,"  which  beconitng  lessened  in  thickness 

fts^t  extends  down  the  side*  of  the  crown,  finally  terminates 
,  lit  the  neck  of  the  tooth:  the  portion  of  the  ease  that  forms 

the  root  or  roots  is  covered  by  "  crnsta  pctrosa/'  or  tooth 
^  bone,  and  is  implanted  in  the  alveolar  portion  of  the  jaxv  ; 
'  the  crusta  petrosa  is  covered  externally  by  a  sensitive  and 

vascular  membrane,  *•  Ihe  alveola-dental  membrane,"  or  "'■  pe- 

rirMlontum  ;"  this  membnine  invests  the  ro4>t  of  the  tooth  and 

1ine:i  the  bony  socket,  and  is  besides  intimately  connected 

with  the  dentinal  pulp  at  the  apex  of  the  root,  and  with  tlie 

■  gum  also  where  the  latter  structure  encircles  the  neck  of  the 
tooth. 

Through  the  foramen  at  the  end  of  the  root  bloodvessels 
and  nerves  pass  for  the  snp[)ly  of  the  dentinal  jnilp,  wiiile 
other  nerves  derived  from  the  same  souree  (viz.^  the  serond 
division  of  the  fifth  in  the  case  of  the  npper,  and  the  thir<l 
division  in  the  ease  of  the  lower  teetli)  are  distributed  to  the 

■  alveola-dental  membrane.  The  teeth  are  implanted  in  Ihe 
alveolar  process  of  the  jaw,  which  is  developed  with  them 
and  is  reabsorbed  when  they  are  lost. 

Development. — The  twenty  developing  temporary 
teeth,  inclosed  in  their  respective  sacs,  are  contained  in  the  jaw  at  the  time  of  birth,  as 
ai*  also  germs  of  the  permunenf  molars  and  those  of  the  anterior  permanent  teeth  ;  these 
latter,  receding  from  tlieir  [>osltion  near  the  surface  of  the  i^ums  and  beeouiing  encai>suled, 
gradually  pass  down  in  tlu'  rear  of  tlie  tenjpor.iry  teeth  and  remain  imbedded  in  the  jaw, 
develo(»ing  at  leisure  within  their  bony  crypts  until  wanted  to  replace  their  more  fnigile 
predecessors.     (See  Fig,  2t)(x) 

The  following  is  the  normal  process  attending  the  eruption  of  one  of  tlie  anterior  perma- 
nent teeth.  The  roots  of  tlie  antecedent  temponiry  t<>oth  having  been  ahsorlu-id,  its  crown 
i*  shed,  and  the  new  tooth  thnn  gradually  uprises  from  the  gum — the  proirtii*ion  of  its 
crown  taking  place  simultaneously  with  the  continued  elongation  and  deveiojiment  of  its 
roQt. 
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,  ]>»BtlAiit  pulp  bfciitinln^  <>antr(p«unj  onc»«»'d  hr  dentins. 

.  «p«««  uc«u|il«<l  bjr  •uaini'l  (>r(;a.a  hetireea  contritugRny  fonolag  en»mul  and  tooth  ikc.     la  thU  Hp«.c<»  fluid  cot- 
ll»rto  lo  tho  form»tloD  «f  a  ilfntlgflrnnH  cy»i. 

C.  C.  The  liii*i*  i>f  dPiiniul  pulp  vi)iMt  r<MaRln*  atUchotl  »nil  doTOloplas  ualll  th«  lo«th  !•  eomploted.    Bj  nbnofiniil 
^  eut^vowtb  lit  this  point  »  ntdlcular  odontntna  wutild  Un  furmod. 

The  development  of  a  i)ermanent  tooth  thus  occupies  many  years.     Take,  for  example, 

the  first  permanent  molar  and  central  incisor,  the  teeth  which  are  the  first  developed  of 

the  permanent  set.     Their  pulps  commence  to  take  form  during  fictal  life,  their  c^Ucifica- 

iliun  commenceg  by  birth  or  in  the  first   months  of  infancy.     Their  eruption  takes  place 
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from  the  sixth  to  the  eighth  year,  and  their  root  cannU  with  their  teminal  foramina  i 
not  refliicod  to  their  ultimate  dimensions  for  two  or  more  years  later. 

The  three  liard  struettires  which  enter  into  the  composition  of  a  lootb  bavfi  disi 
sources  of  origin.     (  Vide  Diagram,  Fig.  'JGO.) 

The  enamel  developed  from  the  *'  enamel  organ"  of  epithelial  origin  (which  i 
the  space  ii  ia  thi?  acconi|ianyitig  diagram)  is  formed  ceutrifiujalltf  on  the  coronal  detitj 
and  tlirough  the  obliteration  of  its  formative  organ  becomes  on  the  eruption  of  the  i 
inenpahle  offHrlher  growth  or  nutritional  change. 

The  dentine  is  developed  from  the  "dentinal  pulp"  of  vascular  connective 
(ivV/<'  Diagram,  Fig.  2(iG,  a)  by  the  immediate  agency  of  a  superHcial  layer  of  ceU»( 
odontohhists. 

Tht'  dental  pulp  or  bulb,  arising  from  the  bottom  of  the  tooth  sac,  and  projecting  ill 
its  interior,  grows  up  beneath  the  enamel  organ  and  progresisively  takes  the  destines!  foi 
and  dimensions  of  the  dentine  just  prior  to  the  formation  of  that  structure;  thus,  \.\\f{ 
eud  of  the  bulb,  having  lakeii  the  form  of  the  cutting  edge  or  masticatory  surface  rrf*  ( 
future  lootli,  becomes  capped  by  dentine,  which  forms  on  it  from  without  inwards; 
this  crown  cap  being  formed*  the  remuiniler  of  the  tooth  is  develojxjd  by  lhi8  {jraili 
grow  til  of  tlie  pulp  at  its  attached  surface  or  base  {see  Diagram,  Fig.  206,  c,  c)  and  at  i 
subsetpient  enciisement  by  dentine.  In  the  fully  developed  tuxith  the  pulp  comes  toticcupJI 
comparatively  constricted  central  chamber  correFponding  in  form  pretty  accurately  lof 
external  contour  of  the  toothy  and  this  chamber  may  be  yet  further  diminished  in  auwl 
a  renewal  of  the  centripetal  growth  of  dentine. 

Dentine,  remaining  as  it  does  in  connection  wdth  ita  formative  organ  throagh  tlv 
dium  of  the  lubuli  of  which   it  is   mainly  built   wpt  is  capable  of  a  certain  amoaot^ 
increased  sollditication  even  at  its  periphery,  and  under  certain  conditions  is  endoU 
with  most  acute  sensitiveness. 

The  crueta  petrosa  is  formed  on  the  gmdually  elongating  root  through  the  i 
of  the   denial   sac  or  c»[>sule  which  siirrotinds  the  forming  tooth  crown,  and  ultimaU 
comes  to  invest  the  root  in  the  form  of  the  tihro-vascular,  **  alveolo-dental  membr:*nc."'' 

The  jdveolar  portum  of  the  jaw  grows  up  with  and  is  moulded  around  the  devtilopi 
teelh,  jind  upon  the  t^-uption  of  their  crowns,  aifordsthe  teeth  firm  implantation,  by  do 
surrounding  their  roots. 

Having  thus  far  tmced  a  tooth's  development,  we  now  pass  to  the  considtjratiou  of  1 
effecla  which  follow  departures  from  this  normal  process. 


Odontomes. 

Tumors  which  result  from  the  abnormal  and  excessive  deyelopment  of  the  dental  «li 
tures  at  any  time  during  the  tooth*s  formation  have  been  grouped  together  by  M.  Bn 
under  the  name  of  Odontomes,*  and  classificil  by  him  as  follows: — 

I.  Odontomes  embryoplaetiques. — those  which  arise  before  the  detvtal  polp 
has  developed  odontoblasis,  and  before  the  enaoiel  organ  has  ac<iuired  special  eoMDel" 
forming  cells.  ~ 

II.  Odontomes  odontoplast!  que  a — Tliose  which  arise  after  the  special  «knil 
and  eniimel-forming  cellii  have  been  develo|ied,  but  prior  to  the  forniatiun  of  the 
cap  of  dentine, 

HI.  Odontomes  coronairea Those  which  arise  while  the  crown  is  forming. 

I  \'.  Odontomes  radiculaires — Those  which  arise  during  the  formation  of  liiei 
These  four  designations,  pointing  respectiveh'  to  the  periods  in  the  tooth's  dev« 
at  which  the  hypergenesis  of  the  pulp  luis  arisen,  also  indicate  to  a  certain  degree 
structural  formation  of  a  tumor  formed  ,at  eith«'r  period;  but  in  adopting  these  term*  it 
must  be  understood  that,  in  one  sense,  the  embryophistic  and  odonloplastic  conditioa*  «1« 
present  consecutively  daring  the  whole  period  of  dentitieation,  an<l  also  that  if  the  wJofl- 
toblast  layer  of  c<4U  is  destroyed  at  any  point,  true  dentine  will  not  there  be  fome^- 
although  the  pulp  may  undergo  calcification,  resulting  in  a  kind  of  osseous  stnictunk 

»  From  the  dental  sac  is  also  probably  derived  the  membrane  known  as  the  "  eaticala  duutji,"*' , 
"Nasmyth^H  meiubrflne,"  which  hi  an  unworn  toitii  i»  found  continued  over  the   crown,  *rfj[ 
regardud  by  C.  Tooiuh  as  an  uutiiivnlo[M?d  cpniental  layer. 

'  KxostoftiB  of  the  root  and  "dentins  excr<«fic»>nce"  in  the  palp  cham!>er  are  called  by  ] 
*'  secondiiry  iKloiitfimes,"  and  naturally  comw  under  that  designation,  as  int);ltt  also  tbtf  onl( 
of  tho  pulp  wliieli  somotimos  follows  the  exposure  of  that  structure  ;  but  a«  th«(e  ora  *1 
the  fully  deTelop«»d  tooth,  they  will  be  oooBidered  in  the  second  diriaion  of  our  subject. 
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EmbryoplaBtic  odontomes — I'mler  tlili*  name  M.  Broca  ranges  encysted  fibrous 
and  rtbro-|ilai»tic  tumors  of  llic  jiiw«     As  the  dental  "jenn  at  tin*  liine  of  their  origin  con- 
tain?, no  s|Kjcial  dentine  and  enamel-forming  cells,  distinctive  dental  structures  would  of 
I  tjecesftity  be  abtu^nt  from  these  growths,  and  such  absence  must  of  course  leave  their  den- 
I  tal  origin  in  doubt. 

In  one  instance  (mentioned  by  Tomes)  M.  Robtn  met  with  a  tumor  in  the  lower  jaw  of 

|&  chihj,  a't.  2^  years;  this  tumor,  apparently  fibrous,  was  studded  with  papillae,  on  Avhich 

I  dis-tinct  dentine  and  enamel  were  found.     Now,  what<iver  doubt  n)ay  arise  sis  to  the  origin 

of  the  before-mentioned  tumors,  tliere  can  he  no  doubt  as  to  the  tlentall  origin  of  this  one, 

and  ii  im  probable  that  in  it  a  longer  existenet'  would  have  been  accompanied  by  further 

denlificalion.     In  another  o<lontome,  which  mretipii'd  hulf  of  the  lower  jaw  of  a  girl  tet. 

2  years  and  U  months,  M.  ISroca  found  the  formation  of  dentine  proceeding  at  numerous 

points,  and  the  fusion  of  these  secondary  bulbs,  coated  as  they  were  with  enamel  organ, 

would  result  in  bringing  nbout  the  structural  eruditions  found  in  an  odonloplastio  odonlome. 

Odontoplastic  odontomes,  in  outward  form,  may  bear  not  the  slightest   resem' 

blatice  to  a  toolli. 

Structurally  they  consist  of  a  more  or  less  confused  mass  of  dentine,  enamel,  and 
[c>8seuus  stmctwre  ;  the  dentine  occt»rring  in  tracts,  between  which  the  enamel  has  dipped 
1  down.     Knamel  is  also  found  capping  nodular  jirojections  which  occur  on  the  surlace. 

The  case  met  with  by  Dr.  Forget  and  reported  by  him  may  be  cited  as  an  example. 
I A  man  <ct,  20  presented  liimself  with  disease  of  the  lower  jaw,  from  which  he  had  suffered 
fiince  he  was  five  years  old ;  on  looking  into  the  mouth  a  bun!  smooth  tumor  was  seen 
^occupying  nearly  the  whole  of  the  left  side  of  the  lower  jaw.  None  of  the  teeth  beyond 
[the  first  bieuspid  were,  present.  On  removal  (by  section  of  the  containing  bone)  this 
[  tumor  proved  to  be  a  hard,  oval,  tubcrculated  mass,  the  size  of  an  egg,  chieHy  composed 
of  dentine,  with  enamel  investing  tiie  nodules  and  dipping  into  crevices.  Between  the 
lumor  ami  the  osseous  crypt  which  it  occupied,  there  was  a  thick  fibro-cellul'ar  inembraiie. 
I  The  forming  second  bicuspid  tooth  nn<l  the  crown  of  a  molar  were  found  impacted  in  the 
,  jaw  through  the  suiM«rpositioii  oC  this  mass. 

The  bulbs  of  une  or  more  teeth,  normal  and  supernumerary,  may  enter  into  the  formation 
of  one  of  these  tumors,  and  surrounding  teeth   in   various  stages  of  development  may 
I  berime  inclosed  by  it.  . 

In  one  instance  rejtorted  and  figured  by  Tomes,  a  large  tumor,  presenting  the  appear- 
[ftnce  of  ft  malignant  growth,  occupied  the  incisive  region  of  the  upper  jaw  of  a  man  aged 
1  2'>,  hie  four  u[»per  incisors  not  having  appeared,  A  probe  introduced  into  the  tumor  im- 
pinged on  something  hard,  which  proved  to  be  sundry  masses  of  tooth  structure,  best 
[desonbed  as  odontomes,  together  with  some  ill-formed  teeth.  These  specimens,  number- 
ing in  all  ttfteen,  are  in  the  Museum  of  the  Odontologicai  Society  of  London,  and  the  case 
I  may,  jn^rhaps,  be  best  described  as  one  of  disrupted  odontoplastic  odontome. 

In  a  case  rejwrted  by  the  late  ISIr.  Harrison,  an  odontoplastic  odontome  occupying  the 
between  the  incisors  and  molar  teeth  came  awuy  sfjontnneously. 
1  one  or  two  refKirU^d  cases  the  tooth  bulb  having  produced  an  eccentric  formation 
such  a.«»  de,«mribed,  instead  of  an  ordinary  crown,  has  afterwards  assumed  normal  limits 
ftnd  formed  fairly  shap«'d  roofs. 

Coronary  odontomes — In  these  the  main  outline  of  the  tooth  is  preserved,  hut 

an  irregular  outgrowth,  more  or  less  circumscribed,  projects  from  the  crown.     This  out- 

( growth,  having  arisen  Avhile  the  crown  was  in  process  of  formation,  consists  of  the  coronal 

tooth  ntnicinrej.,  vi^.,  enamel,  ilentine,  jind  possibly  inclosed  pulp.     If  small  and  involving 

the  neck  of  the  toolh,  an  outgrowth  of  this  nature  may  be  at  first  mistaken  for  tartar. 

Somewhat  allied  to  these  cases  are  those  in  which  a  tooth  presents  one  or  two  super- 

loumerary  cusps  or  8ut>ernumerary  teeth  merge<l  with  it, 

A  small  globular  projt-ction  of  ennmel  is  also  occasionally  met  with  on  the  root  of  a 

tooth,  and  has  been  ranged  among  odontomes  by  Salter,  who,  finding  that  it  ciips  a  cone 

1  of  dentine,  calls  it  "a  f*ubmerged  tooth  cusp."     The  ci-own  of  a  simple   supernumerary 

1  loolh  hits  been  fouml  altaidied  in  the  same  position,  and  probably  these  cases  have  a  like 

origin. 

Radicular  odontomes.^— This  form  of  tumor,  which  in  several  recorded  oases  has 
I  ftttfiintMl  the  size  of  a  chestnut,  is  found  attached  to  the  neck  and  root  of  a  fully-formed 
I  Utoth.  by  A  more  or  less  constricted  base,  and  results  from  an  irregular  outgrowth  from  the 
I  dimtin.nl  pulp. 

StructurallVf  radicular  odontomes  generally  consist  of  osieo-dentine  more  or  leAS 
loovrird-in  by  a  layer  of  dentine,  with  a  coating  of  cementum  externally. 
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EkdlcnUr  odontomo. 


An  odontome  of  this  kind  imbedded  in  front  of  ihe  anterior  margin  of  llie  ascending 
ramus  of  the  lower  jaw,  and  imssing  up  hdjind  the  tiiheroKity  of  th«  su|>t!rior  tnaxilhi,  wua^ 
recc'iitlj  removed  by  me  at  (iuy's.  Th)?<  tumor  (sue  Fig,  207)  was' 
attaelipd  to  ibe  lower  wisdom  toolh  of  a  woman  vet.  3H.  Tliis 
pal  rent  had  pxperienced  no  inconvenience  from  her  mouth  up  to 
the  age  nf  3(1^  when  {rreat  swelling  over  the  nAcendinjj  ramus  oc- 
curred, accompanied  by  closure  of  the  jaws  and  excruciating  pain. 
These  symptoms* — with  intervals  of  complete  cestation  for  two  or 
three  mnntfts  at  a  time — recurred  until  the  odontome,  which  was 
gmdually  iH'inn:  extruded,  was  removed  (very  e^isily)  by  extnicting 
the  tooth  to  winch  it  was  attached. 

In  the  case  which  is  tigured  and  reported  at  page  410,  Fig.  237, 
a  symmetrical  enlargement  of  the  whole  root  occurred,  producing  a 
dilated  hypertropliied  tooth  fang. 

Odontopla^^tic  and  radicular  odontomes  are  very  rare,  only  a  few 
cases  of  eiich  in  the  hnman  suhject  being  recorded,  but  tiie  recog- 
nition of  the  true  nature  of  these  tumors  and  of  others  which  have  a  dental  origin  is  of 
course  of  the  highest  importance,  as  it  will  avert  an  unnecessarily  severe  operation  for 
their  removal.  In  tlie  ease  of  tumors  and  cysts  oi'  the  jaws  the  undue  absence  of  any 
tooth  will  point  to  the  prrdiability  of  their  dental  origin,  hut  the  possibility  of  such  origin 
would  not  be  excluded  if  the  normal  member  of  teeth  were  present,  as  a  aupernumerarjr  < 
tooth  may  originate  either  an  odontome  or  a  dftntigerona  cyst. 

A  glance  at  the  close  packing  of  teeth  in  a  child's  jaw,  as  shown  in  Fig.  270,  willahow 
the  ^^itrong  probability  of  a  dental  orign  for  tumors  ancl  cysts  of  the  jaws  in  young  subjects, 
eajMicially  wlien  it  is  remembered  that  each  of  the  forly-eight  teeth  to  be  seen  in  suchjawa 
at  one  time,  is,  or  has  been,  the  centre  of  developmenUil  activity  ;  the  like]ihoo<l  also 
that  tumors  may  caupe  involvement  or  displacement  of  neighboring  teelU  will  be  readily 
realizeil. 

Gerxaination,  or  the  union  of  contiguous  teeth,  due  to  the  fusion  of  their  pulps,  ia 
met  with  occasionally  iit  both  the  temporary  and  permanent  sets.  Normal  teeth  may  be 
ihuF  joined,  or  normal  ami  supernumerary. 

Dilaceration,  or  the  abrupt  change  in  the  direction  of  the  first  and  last  formed  por- 
tions of  a  tooth,  sometimes  occurs,  and  is  due  to  a  shifting  of  the  forming  tooth  on  its  \mse. 
Dentigerous  cysts  are  cysts  tormed  by  the  accumulation  of  fluid  within  the  dental 
capsule  at  some  period  of  the  tooth's  development,  or  aromnd  a  fully-dcvelo[ved  tooth  which 
has  not  erupted.  They  may,  therefore,  advantageously  be  claHsified,  like  o<lontoroes, 
according  to  the  point  to  which  the  tooth's  development  hai*  proceeded,  when  the  change 
occurs  which  eventuates  in  their  formation. 

When  fully  developed,  a  dentigerous  cyst  usually  consists  of  a  thick  membmnous  sac* 
covered  in  by  a  ihin  osseous  shell,  formed  by  the  expansion  of  the  hone  of  the  jaw.  In  a 
case  met  %vith  by  Mr.  Fearn  ^me-half  of  the  lower  jaw  was  expanded  by  a  cyst,  which 
separated  its  external  and  internal  plates.  Tlie  cyst  wall  itself  in  some  instances  haij  been 
found  calcified.  The  cyst  at  first  usually  contttins  a  eerous  fluid,  which  may  become  puru- 
lent through  the  occurrence  of  inflanunation. 

The  uncut  tooth  (temporary,  permanent,  or  sufiernumerarA)  about  which  the  cyst  liai 
expanded,  may  be  re|iresenled  by  a  small,  shapeless,  ealcilied  uihj5.s,  if  its  formation  wai 
disturbed  in  the  embryoplastic  or  earliest  odontoplastic  periods.  This  fact  wjia  well 
exemplitied  by  the  case  of  a  girl  aged  13,  who  was  recently  at  Guy's  under  the  care  of 
Mr.  Cooper  Forster.  Here  two  small  irregular  masses  of  dentine  and  enamel,  the  repre- 
sentatives  of  an  absent  canine  and  lateral  incisor^  were  contained  in  two  distinct  cysta 
which  caused  great  protrusion  of  the  anterior  wall  of  the  superior  maxilla.  The  inclosed 
tooth  may  be  attached  Hrnily  lo  the  cyst  wall,  or  may  be  found  free  within  the  cyst. 

A  dentigerous  cyst,  forming  in  (he  U]iper  jaw,  may  expand  into  anil  cause  distension  of 
the  antrum.  Professor  Baum  met  with  a  case  of  immense  dilatation  of  both  antra,  one 
containing  a  molar,  the  other  a  canine. 

In  some  cases  the  tootli  crown  only,  or  the  crown  nod  part  of  the  root,  have  Wen 
formed  prior  to  the  expansion  of  the  capsule  by  serum,  and  these  may  be  said  to  beh»n£rto 
the  coronary  and  radicular  periods.  In  other  cases,  again,  the  cyst  develops  around  fully 
fortned  impacted  teeth,  which  may  be  found  inverted.  In  one  instance  mentioned  by 
Tomes,  no  less  than  twenty-eight  seimrnte  and  adherent  denticles  (or  smull  su|K'rnumerary 
teeth)  were  found  in  a  cyst  of  the  upper  jaw,  and  are  probably  to  be  looked  upon  a^?  iha 
elements  of  teeth  that  were  missing. 
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Allhoti^h  both  odontonn's  atiil  deniigerous  cysts  have  their  origin  in  early  life,  years 
may  ela|>se  before  the  irritation  cfiused  by  the  presence  of  the  odoiilonu*.  or  tlie  increasing 

Idistiguremenl  and  pain  resuUing  Irora  tlie  enlargement  of  the  dentigerouis  cyst,  may  lead 
a  patient  to  seek  surgical  aid. 
Cysts  developed  on  the  root  of  erupted  and  fully  formed  teeth  arc  not  classed  here  as 
deniifftrouMy  as  they  form  only  an  appendage  to  the  tooth.  They  will  be  referred  to 
among  the  diseases  of  the  teeth,  but  it  may  be  here  remarked  that  they  sometimes  attain 
to  a  large  sixe,  and  may,  like  dentigerous  cy.-its,  expand  into  the  antrum,  aiid  also  that 
their  rontents  under  inHan)mation  may  beeome  purulent. 

Supplemental  teeth  ( /.  fi.^  extiii  teeth  exactly  corresponding  to  a  neighboring  nor- 
mal tooth)  are  occasionally  devck>j>ed  in  both  temporary  and  permanent  sets,  usually  in 
the  front  of  the  mouth.     If  ttiey  cause  crowding  or  are  placed  before  or  behind  their 

I  doubles,  they  8liouM  be  extracted. 
Supernumerary  teeth  {i.  *».,  teeth  differing  in  form  from  any  of  the  normal  series) 
*re  n«»i  untretpienlly  fnund  in  tlic  upper  ineisive  region  and  oecasionally  in  other  parts  of 
the  mouth.  A  pair  of  teeth  somewliat  resembling  incisors,  but  of  greater  an tero- posterior 
depth,  and  with  a  deep  pit  on  their  lingual  iisjieot,  are  oeea-^ionally  developed  behind  the 
|>eriDunent  upper  front  teeth,  and  others  njore  resemlJing  small  molars  or  bicuspids  are 
also  occasionally  met  with,  but  by  far  the  commonci^t  form  that  the  crowns  of  siipernurae- 
mry  leeth  present  is  that  of  a  simple  cone,  or  of  a  cone  truncated  and  pitted  on  its  summit, 
<uid  these  teeth  have  a  characteristic  straight  terminal  line  to  the  enamel  at  their  necks; 
they  are,  in  fact,  the  most  elementary  form  of  tooth  formation. 
As  a  genend  rule,  supernumerary  teeth  are  to  l>e  extracted,  and  will  always  be  found  to 
have  a  single  root,  which  muy,  however,  be  contorted  and  expanded. 

Malformed  teeth. — Abnormalities  in  the  form  of  teeth  may  result  from  the  dwarf- 

Ijng  or  excessive  development  of  the  different  part.n  or  lobes,  of  wljich  they  are  architect- 
tmlly  built  up,  and  in  certain  cases  are  of  great  value  in  the  diiignosis  of  constitutional 
peculiar! tiej$  and  in  throwing  light  on  the  e<inditiou  of  health  present  during  a  piitient*s 
€arly  years,  when  the  teeth  were  in  process  of  formation* 

Syphilitic  teeth.- — Mr.   Jonathan    Hutchinson    first    pointed  out    the  association 

between  congenital  syphilis  and  a  mis-shapement  of  the  permanent  teeth.     This  malfor- 

aation  is  generally  most  strikingly  apparent  in  the  incisors,  the  u[)per  centraJs  presenting 

llhe  shape,  diminution  in  size,  and  often  the  slight  change  in  direction  shown  in  Fig.  208a, 

VinAtead  of  the  normal  condition  represented  in   Fig,  2<i8B.     These  dwarfed  teeth  present 
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ences  of  form,  but  the  most  characteristic  chnnge  in  them  is  their  lessened  breadtli 
the  cutting  edge  as  compared  with  that  of  their  necks,  tlie  vertical  groove  on  tlieir  ante- 
rior face  being  often  absent,  and  the  notch  on  their  cutting  edge  not  being  an  absolutely 
constant  feature,  and  being  also  subject  to  obliteration  through  wean     The  lower  incisors 
D^uully  present  a  corre^sponding   shape,   and   the   other   teeth   may  have  their  corners 
•^Tounded  off,  and  in  the  ca-^e  of  the  canine  be  notched.     The  shape  of  the  first  permanent 
tnolnrs  is  tdmost   invariably  altered  (a  fact,  I    believe,  not  hitherto  pointed  out),  the  sup- 
I  pression  of  their  angles  giving  ihem  a  dome-like  form,  their  size  being  often  reduced,  and 
llhe  enamel  absent  from  their  masticatory  surfaces.' 

The  above-described  nuilformation  is  essentially  due  to  a  change  in  form  of  the  dental 
||)utp  prior  to  its  dentification. 

Some  children,  recently  seen  by  me,  present,  together  with  great  [»eculiarity  of  their 
leyc^and  a  general  weakness  in  the  develo{)mcnt  of  their  dermal  structures,  the  following 
'  |N9Cu1iarities  in  their  teeth  : — The  middle  lobes  are  sharp,  recurved,  and  excessively  deveU 
loped,  while  the  lateral  lobes  are  dwarfed.  In  these  cases,  however,  the  pointcil  form  of 
Itooth  which  results  can  be  readily  distinguished  from  the  truncated  cone-like  form  indi» 
leaiiTC  of  congenital  syphilis,  as  the  latter  is  due  to  a  dwarfing  of  the  central  lobe  and  a 
[leaning  inwards  of  the  lateral  lobes. 

'  The  at>s<>uce  of  *»nampl  here  mt'iUioned  mftv,  howover,  be  due  to  the  ttdniintstmtiou  of  mercury, 
»  ti...  iiiiif-^nnatlon  typicjil  <»f  congenital  syphilia  may  be  seen  well  marked  without  any  onamel 
iiTii'oTii plicated   l»y  luerourinl  treatment,    Th«}  same  remark  may  b«  applied  to  the 
tltat  has  Ixien  observed  hi  syphilitic  teeth. 
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The  syphilitic  tooth  with  iu  conical  foroi  Is  nUo  hv  no  means  to  lie  conrused  witli  I 
teeth  wliit'h  pivseut  n  nnrrowuess  of  tlieir  cut!iii^;-eil;^e  Jue  to  an  absence  ot  eiijuuel  In 
the  lir'^t-fornied  p(>rtion  <if  llie  crown,  u  conthlioti  ol'ten  seen  in  the  so-called  honevconiU 
teeth  now  to  he  notieed. 

The  rocky  or  honeycombed  condition  of  a  tootirs  crowa  resulu  Jtodi  ti 
irregular  and  insutficient  develojinient  of  enamel,  producing  horizontal  groovings  or  i 
pitting  of  its  surface. 

31  r.  Hutchinson  considers  that  the  most  frequent  cause  of  this  defect  is  the  udminu*! 
tion  of  mtTCury  in  infant-y;  and  in  many  wiisos  seen  hy  me  it  a[)pears  tmecable  totbri 
of  one  of  the  most  pojjijlnr  of  teething  powder?;,  which  contains  <'nlomel  together  with  i 
opiate.      It  is  not,  however,  certain  that  convulsions  and  other  illnesses  in  childlicxxl  i 
not  produce  it. 

Tlie  first  permanent  molars  on  their  masticatory  surface  most  often  ?how  t1- 
enamel,  while  the  incisors  and  canine  are  atlectt-d  to  an  extent  which  «iep« 
amount  of  their  devfdopment  while  the  agency  which  arrests  the  enamel  foruiHlu>ji  in 
action;  the  later  formed  bicuspids,  second  molars,  and  wisdom  teeth,  often  altoz^-thi 
escayie. 

Tlie  irregularly  formed  enamel  may  be  structurally  defective,  as  shown  by  it*  discolom- 
t\on^  and  this  may  conduce  to  decay.,  as  does  also  the  pitting  of  the  enamel  if  it  •at.iiJ« 
through  to  the  dentine.      In  other  cases  the  diminished  size  of  these  teeth,  whicli  prevral 
their  being  crowded  andex[)0sc8  their  sides  to  healthy  friction,  renders  them  lessobuoxiai 
to  ileeay  than  might  have  been  expected. 

Imperfections  ix  STRucTrRAL  Development. 

At  the  present  day  the  early  decay  and  loss  of  teeth  is  very  common,  and  is  jirob 
in  part  due  to  an  insiitlieient  supply  of  food  containing  the  elements  which  go  (o  bniWl 
the  osseous  structures/  malnutrition  in  early  life,  from  whatever  cause,  leaving  incvitj 
its  mark  on  the  exteriors  of  tlie  teeth,  which,  once  ill  formetl,  have  no  power  of  reciip 
tion. 

Structural  defects  In  enamel  development — Perfected  enamel  contj 
upwards  of  1^5  per  cent,  of  earthy  matter,  and  consists  of  rods  united  together  willKOl 
intervening  matrix,  and  placed  at  right  angles  to  the  surface  of  the  dentine.  Kfrnrnd, 
when  well  formed,  is  semi-trausparenl,  but  when  defective  from  a  want  of  hfiraogeniNut*- 
ness  in  its  structure  it  presents  an  opaque  white,  chalky  appearance,  and  is  then  t-nyilj 
disintegrated.  At  tlie  bottom  of  the  natunil  sulci  of  otherwise  well-formed  teeth  etiamfl 
is  sometimes  <leficieut  in  thickness  and  in  stjundness,  and  tliis  favors  the  ingress  of  deca*. 

Structural  defects  in  dentine  formation.— Well-formed  dentine  is  urilonnly 
dense  and  ivory-tike.    It  is  built  up  of  tubuli  and  intertubular  substance,  the  tubuli  seniM 
to  convey  nutrition  from  the  pul]i  to  the  periphery.     Dentine  is  endowed  with  «ien«itl*^ 
ness  through  nerves  (probably  too  small  for  demonstnition),  which  pa^^s  from  ihf  pulp* 
the  surface  and  render  the  dentine  immediately  beneath  the  enamel  ejspecially  stfufltiu". 

Tiirough  imperfect  development,  a  (so-called)  granular  layer  which  is  found  on  tin*  wjr* 
face  of  dentine  in   the   root  may    be  present  on   the  suHace  of  coronal  dentine.    Tw 
(so-culled)  globular  condition   of  dentine  is  another   developmental  defect.     When  ik 
enamel  covering  is  lost,  imperfect  dentine  softojia  mpidly  under  decay  without  becomii 
darkened,  and  is  also  apt  to  be  exceedingly  sensitive. 


Cutting  of  the  Teeth, 

During  the  eruption  of  the  temporary  teeth,  if  there  is  disturbance  of  the  general  1 
traceable  to  dental  irritation;  and  especially  if  there  be  the  least  sign  of  cerebral  di* 
ance,  there  should  be  no  hesitation  in  freely  lancing  the   gam — tumid  or  tenso — wm 
covers  the  tooth  that  is  presenting.     In  the  case  of  a  front  tooth  a  straight  incision*!* 
he  made  on  to  tlie  front  of  its  culling  edge  ;  in  the  case  of  the  molars  a  crucial  tOci«i 
should  be  made  from  corner  to  corner. 

As  a  rule  the  permanent  teeth  erupt  very  easily,  but  an   incision  with  a  lancet 
sometimes  with  advantage  be  had  recourse  to  in  cases  where  cerebral  disturbance  is  < 

*  In  infancy  and  childhood  plenty  of  goofl  milk  and  t1i«  ns**  of  "  ichfilr  (Jonr  nivflil'*  »rp*"*' 
ri:*coniui(.-nded  ;  it  is  to  be  (Kirne  in  mind  that  until  a  child  Wgins  to  take  anitnal  focxl,  tbc  »^ 
are  the  sources  of  snpply  of  lime  salts. 
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excUed,  and  it  is  often  well  to  rvmove  botHl_)r  tlie  gum  from  above   an  erupting  wisdom 
tooTli  when  an  antagonist  tootli  bites  u|K)ti  and  irritates  it. 
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f  Irkegularitt  of  Position. 

Irregularity  of  nrrangement  bardly  ever  occurs  among  the  temporary  teeth,  but  an 

undut'  prominence  of  the  up[>er  incisors,  which  eometimes  is  acquired,  and  a  lendency  to 

underhunging,  from  the  over-dtnelojiment  of  the  lower  jiiw  as  compared  with   the   ujiper» 

i should  receive  attention,  in  order  that   these   conditions  may  not  be   perpi.^tusited  in  the 

jeecorid  set.     The  nbsence  of  the  spacing  of  the  temporary  teeth,  wliich  should  [>recede 

j  their  shedding,  will  point  to  a  likelihood  of  crowding  among  the  coming  permanent  teeth, 

and  demnnd  watchfuhiess. 

Irregularity  of  the  permanent  teeth  often  resulta  from  the  want  of  timely  extrac- 
tion, and  even   oftener  from   the  untimely  extraction   of  temporary  teeth.     It  thfrefore 
^beljoovej?  the  surgeon  who  may  be  cnlletl  ujK>n    to  extract   te«*th    for  youn^  subjt'cts  to 
|uaint  himself  with  the  lime  of  erttption  of  the  difiei*ent  permanent  teeth,  and  with  the 
_  Bts  of  difference  between  lemfMirary  and  permanent  teptlu 

Well-developed  adult  jaws  should  consequently  be  thoroughly  studied  as  a  type,  and 
comf»ared  with  the  jaws  in  childhood.     It  will  be  then  seen  that  development  has  occurred 
longitudinally  backwards  for  the  accommotbtion  of  the  permanent  molar.H,  while  t)»e  jtart 
lof  the  jaws  that  was  occupied  by  the  ten  temporary  teeth,  having  undergone  additioiml 
rdevelopment  on  its  anterior  face,  is  in  the  adult  occupied  by  the  incisors,  canines,  and 
f  bicus|ads.     In  order  that  these  latter  may  have  ri»om 
for  even  arrangement,  it  is  important  that  the  ante- 
rior permanent  molars  (the  six-year  old  teeth)  shoidd 
rnot  be  allowed  to  take   up  a   too  forwanl  position, 
[which    they  will  do  if  the   tein[torary   molars,  are 
Iprematurely   \o^i   from    neglected   decay.     On   this 
L'count,  therefore,  the  timely  stopping  of  the  back 
I  temporary    molars    ia    a    practice    to    be    recom- 
nended. 

The  accompanying  figure  will  show  how  easily 

rregnlarities  may  be  brought  al>out,  ay  tfie  n'ti-utiun 

the  root  of  a   temporury  tooth  is  t'nou;rh  to  prc- 

'  Tent  the  permanent  tooth  from  taking  up  its  proper 

position. 

In  judging  of  the  amoimt  of  space  that  there  will 

for  the  accommodation  of  the  coming  teeth,  it  ia 

llo  be  remembered  tbat   the  alveolar  portion  of  the 

[iws  grows  up  with    and    is   mouhh^d   arownd    the 

nth  it  sup[iort^,  and  that  there  is  a  Rtrong  tendency 

\}T  teeth  to  .assume  tlieir  proper  position  (the  action 

the  tongue  and  lips  conducing    thenMo),    while 

replacement  of  the  temporary  niolara  by  bicuspids  increaaea  the  space  for  the  front 
Mb. 

A  very  common  form  of  irregularity  results  in  otherwise  well -developed  jaws  from   the 
rmanent  upper  incisors  being  erupted  to  the  rear  of  their  unshed  predecessors.     In  such 
case  the  prt»nipt  removal   of  the   temporary  tooth  is  demanded,  for  if,  on  the  further 
th>tigution  of  the  up|Hir  permanent  incisor,  its  edge  once  passes  behind  the  inet^or  of  the 
|lower  jaw,  iit  each  cloaun*  of  ihe  mouth  the  evil  is  increased,  and  can  then  only  be  cor- 
ded by  the  use  of  a  regulating  plate.     On  the  same  score,  lower  incisors  may  sometimes 
kept  in  the  rear  of  the  temporary  teeth  in  order  that  they  may  be  ready  to  wedge  for- 
ward the  upper  incisors,  and  thus  secure  the  overlapping  of  the  upper  front  teeth  which 
Hows  of  their  true  incisive  action  while  it  spares  them  undue  wcjiring  away. 

In  spite  of  the  above  precautionary  measures  at  the  time  of  the  second  (lentition,  cases 
t{  irregularity  will  occur  from  malformation  and  insuflicient  development  of  the  jaws. 
i>me  of  the  slighter  of  these  irregularities  are  amenable  to  surgical  treatment — tliat  is,  a 
liroely  extniction  will  allow  nature  to  set  all  straight — but  if  a  tooth  is  taken  out  on  one 
jlide  of  the  mouth  to  relieve  overcrowding,  the  preservation  of  symmetry  will  ot\en  demand 
the  extraction  of  another  on  the  opposite  side.  The  patient's  profde  and  the  relative  pro- 
ninence  of  the  upper  and  lower  dental  arches  have  to  be  considered  in  deciding  whether 
unt  teeth  should  be  extracted  for  regulating  purposes,  while  the  soundness  of  teeth, 


2i 
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B.  FcrmAUtitit  ranlu«. 
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irith  tbn  oxefpiloii  of  the  wladom,  are  pruaeot. 
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the  direction  taknn  by  llieir  roots,  the  firmness  of  their  implantalion,  and  their  compara- 
tive durability,  nrn  all  points  to  be  considered  in  deciding  which  tooth  should  be  sacntice 
for  the  btMtedt  of  (he  remiiinder. 

Sometimes  the  first  permanent  molar  may  with  advantage  be  taken  out  when  the  ten«l 
dency  to  overcrowding  is  deciiled.  It'  this  tooth,  which  is  parlicuturly  liable  to  decay,  iffl 
|>a>t  lio|H?  of  |)ernjanuiit  preservation  by  stopping,  its  extracfion  in  lime  allows  the  second! 
molar  to  come  forward  and  partly  occupy  its  site,  and  the  wisdom  tooth  to  come  well  into] 
pifice.  wliile  it  also  enables  the  front  teeth  to  spread,  and  thus  escape  undue  lateral  pressurej 
ajid  consequent  decay. 

The  one  valid  objection  to  the  extraction  of  the  first  permanent  molar,  under  the  above 
circimistances,  occurs  when  the  withdrawal  of  the  prop  which  this  tooth  afibrda  at  the  backl 
of  the  nvouth  would  cau^se  the  lower  incisors  to  bite  up  unduly  on  to  the  necks  of  the  upperaj 
and  drive  them  j'orward. 

Here  it  may  he  r»?marked  that  in  all  attempts  to  improve  the  regularity  of  the  tcieth  tht] 
relative  positions  of  the  antagonist  teeth  in  the  other  jaw  must  be  taken  into  account. 

»So  far  only  those  cages  hsive  been  considered  that  are  eapable  of  being  beneHted  hy\ 
timely  extraction,  but  many  cases  require  for  their  treatment  the  use  of  mechanical  appli-j 
ances.  Among  these  ap[>liances  a  lever  for  expanding  tlie  arch  of  the  upper  teeth  (whil©  j 
it  presses  back  the  lower)  and  elastic  bands  are  of  great  use  ;  while  in  more  advanced  casea  | 
a  regulating  plate  tnui>t  he  worn,  the  principle  of  its  action  being  that  it  atforda  a  fixed  | 
point  from  which  continuous  pressure  or  traction  is  kept  up  on  the  teeth  to  be  moved. 

The  movement  of  teeth  by  mechanical  means  shouhl  be  gradual,  or  absorption  of  l)one  j 
will  result  without  a  comi>ensatory  development,  and  the  teeth  will  be  loosened.  Twisted] 
teeth  can  he  turned  on  their  axes.  Instanding  upper  front  teeth  can  be  Iniined  out,  and] 
will  be  retitined  in  their  new  [losltions  as  soon  as  they  are  brought  to  overlap  the  lower] 
teeth  :  prominent  and  projecting  upfier  teeth  can  be  gradully  tmined  in,  but  will  b«  j 
required  to  he  kept  in  place  for  some  time  by  mechanical  means  to  prevent  their  reverting] 
to  their  original  position.  The  lower  lip  [massing  behind  prominent  upper  incisors  iDcreas«t 
the  deformity  which  is  usually  associated  with  u  contracted  arch. 

In  regulating  teeth    much  greater  difficulty  has  to  he  overcome  where  contraction  of  * 
malformation  of  tlie  jaw  causes  the  irregularity,  than  in  those  cases  where  there  is  simple 
misdirection  of  the  teetli  themselves. 

In  some  cnses  complete  uiiderhanging  of  the  jaw  is  present,  i".  c,  the  upper  teeth  back 
as  well  as  front,  are  set  in  within  the  arch  of  the  lower  teeth  ;  this  condition  does  not  admit  i 
of  much  remedy  w  hen  once  firmly  established,  but  may  be  prevented  to  a  certain  extent  i 
by  timely  extniction  of  lower  teeth  together  with  a  training  out  of  the  upper.     The  earlier 
that  irregularities  receive  attention  the  better,  in  order  that  the  misplacement  may  not  be  j 
increiLserl,  and  also  because  the  moving  of  teeth  can  only  be  safely  etfecied  in  the  young. 

Canine  and  wisdom  teeth,  owing  to  the  lateness  of  their  eruption  and  the  j>osition  ihey  ' 
occu[>y  during  develo[iment,are  peculiarly  liable  to  be  shut  out  from  the  dental  arch.     The 
canine  being  a  durable  tootlu  should  in  some  crises  Imve  room  made  for  it  by  the  extraction 
of  one  of  the  teeth  that  have  closed  in  upon  its  site.     The  cutting  of  wisdom  teeth  is  fre- 
cpiently  attended  with  much  trouble,  ami    it  may  he   remembered  in  the  case  of  young  i 
subjects  with  small  maxilhe,  whose  first  or  second  molars  are  much  decayed,  that  the  timely  , 
extraction  of  either  of  these  teeth   may  allow  the  wisdom   tooth  (if  developed)  to  erupt 
easily  and  occupy  a  useful  position.    In  the  upper  jaw,  if  the  wisdom  tooth  is  forced  to  take 
an  outward  direction*  and  so  cause  irritation  of  the  cheek,  it  should  be  extracted.     In  the 
lower  jaw,  where  there  is  insufiicient  room  for  it  between  tiie  second  molar  and  the  ascend* 
ing  ramus,  its  efforts  to  erupt  often  produce  nerve  irritation,  chronic  spa^^m  of  the  mas^^eter, 
the  formation  of  pus  between  the  crown  of  the  trHjth  and  the  superjacent  gum  ;  it  may  also 
cause  absorption  of  the  root  of  the  second  molar  and  lay  bare  its  palp. 

In  all  cases  where  the  impaction  of  u  lower    wisdom  tooth  is  a  source  of  irritation,  the 
impaction  should  be  at  once  got  rid  of  either  by  the  extraction  of  the  wisdom  tooth  or  of  1 
the  trjoth   in   i'nmt.     The  operation  re(pjired«  iis  well  as  the  serious  results  which  may 
attend  purulent  inllamuuition  about  an  impacted  wisdom  tooth,  will  receive  notice  later. 

Teeth  are  sometimes  erupted  in  Strang*^  jkOsitiouB ;  thus,  Salter  records  a  case  of  inver- 
sion and  eruption  of  hitenil  incisors  in  the  nares,  and  Tomes  figures  the  case  of  a  molar 
erupted  in  a  median  line  of  the  jmlate,  and  another  ctise  in  which  the  crown  of  a  molaf 
pierced  I  he  cheek  at  the  angle  of  the  jaw.  In  another  case,  figured  by  Tomes,  the  crown 
ol'  a  molar  presented  at  the  sigmoid  notch,  but  remained  impacted. 

Impaction,  or  retention  of  a  tooth  within  the  maxillary  bone  often  occurs  without  any 
ill  results,  but  occasionally  it  is  productive  of  severe  mischief.    Thus,  in  a  case  which 
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ccurred  in  the  practice  of  Mr.  Cartwrighl,  Sen.  (aiul  which  is  reportefl  at  length  by  Mr. 
Sailer),  il  was  |iroiluclivt*  of  severe  neuralgia.  In  tliig  cusa  the  presence  of  an  inipacled 
upjHT  canine,  wliich  caused  a  prominence  on  the  palate,  gave  rise  for  eight  year.-*  lo  cou- 

IBtnntly  recurring,  most  sfvere  neiiralrric  pain,  conlined  to  a  eircumscrihetl  spot  on  tlie  left 
aide  of  the  vertex  of  the  head.  In  otlier  etisei*  it  may  give  rise  to  cystic  enhirgemiuit  or 
jibsees",  the  latter,  perhaps  hite  in  life,  from  llie  buried  tooth  becoming  more  suprificial 
through  absorption  of  the  containing  bone.  The  palate  may  be  involvf'd  if  a  tooth  18 
inifMicled  within  the  palatine  process  of  the  superior  maxilhi,  or  an  abscess  may  be  formed 
below  the  tongue  from  impicted  lower  teeth.  [Tonic  spasm  of  the  masseters  has  been 
produced  by  such  causes.] 
The  following  case  wiw  reported  by  Mr.  McCoy  in  the  '  Lancet,*  1871  :  A  boy,  a?t.  14, 
had  a  tumor  of  the  antrum  the  size  of  an  apricot,  due  to  an   impacted  canine,  the  crown 

»of  which  pi-ojected  into  the  antrum,  while  the  root  wa.s  imjiacted  in  a  socket  in  the  nasal 
procc«* :  the  anlnd  cavity  contained  a  little  glairy  tliiid,  bill  wa^  chiefly  tilled  by  a  gelati- 
noue  «*ubsttance — apparently  thickened  mucous  membrane. 

Absence  of  Teeth. — A  few  cases  are  recurdfd  of  edenl^ulous  ja<\'S.  Wisdom  and 
upper  Ia(»nd  incisors,  the  teeth  most  liabh'  to  variation  in  size  and  shape,  are  also  the 
mo8t  liable  to  suppression.  Occasionally  other  permanent  teeth  fail  to  make  their  appciir- 
ance,  in  which  cjise  it  may  he  right  (o  leave  their  prede<!essors  undisturtKid,  if  they  show 
no  signs  of  loosening  ;  tem|torurY  molars  may  in  such  cases  serve  for  many  years. 

The  tendency  of  particular  teeth  to  take  irregular  po>iitions^  and  the  liability  of  others 

inot  to  be  developed,  are  fsvcts  that  have  to  be  home  in  mind  in  connection  with  the  prob- 
able dental  origin  of  tumors  and  cysts  of  the  jaws. 
Before  passing  to  the  second  divisitm  of  our  subject  it  may  be  useful  to  euumenite  the 
morbid  conditions  wliich  may  be  simulated  by  the  tumort«,  cysts,  &c.,  which  originate 
from  an  uneru[itt^d  tooth  in  the  ways  described  in  previnui?  pnge»s, 
Odontomes  may  give  rise  to  ai>i>earances  such  as  may  l>e  present'cd  by  benign  or 
maligrumi  tumors,  whether  arising  spontaneously  or  due  to  the  impaction  of  a  foreign 
IkkIv,  "iuch  as  nx»l  of  tooth,  splinter  ol'  hone*  or  a  bullet. 

Rl^entigerous  cysts,  when  shnvly  forming  and  bcifore  they  have  thinned  the  inclosing 
bon«'  to  an  ♦xtent  which  would  allow  of  the  characteristic  i\gn  of  cruquetrierit  on  pressure, 
maybe  difficult  to  dingnose  from  solid  tumors. 

A  dentigerous  cyst  may  also  produce  the  same  symptoms  as  a  cyst  formed  on  the  rof»t 
of  nn  erupted  and  diseased  tooth,  and  wljen  through  intlamnjalion  its  fluid  contents  become 
purulent  it  may,  in    like  manner,  resemble   an   niveolnr  abscess  (»',  <?.,  an  abscess  formed 
"  uround  the  root  of  a  diseased   tooth),  and,  like  it,  will  be  apt  to  give  rise  to  a  fistulous 
lopening. 

Suppunttion  in  the  antnim,  or  Empyema,  arises  probably  in  two  distinct  ways.     In  the 

lone  case  it  is  due  to  inflammation  of  the  lining  membrane  of  the  cavity,  which,  Iwing 

Continwoui^  with  the  mucous  membrane  of  t!ie  nose,  allows  of  the  escape  of  the  contained 

purulent  fluid  into  the  aiiddle  meatus  by  the  natural  orifice.     In  the  other  wise  the  pus  is 

l^oniained  in  a  si\c  which  has  expanded  into  the  aritnd  ciivity,  carrying  tlie  lining  tnem- 

JLnine  before  it,  and  tht-n  the  pus  does  not  find  exit  by  the  nasal  opening;  this  latter  com- 

Idition  (as  pointed  out  by  <.)tto  Weber)  is  generally  present  when  the  root  of  a  tooth  origi- 

iJHteg  the  mischief  by  penetrating  the  cavity  and  when  an  alveolar  abscess  extends  into  it, 

Iwhile  cysts  formed  on  a  root,  and  dentigerous  cyst;*  expand  into  the  cavity  in  this  manner 

ind  may  afterwards  suppurate. 

The  histori*  of  tliese  cases  may  throw  light  upon   their   nature,  while  a  careful  exaud- 

nntion  of  the  mouth  should  he  made  to  decide  whether  the  due  number  of  pprnuiaent 

teeth  have  been  erupted,  and  as  to  the  existence  of  disease  in  any  tooth  in  the  neigldior- 

^hooil  of  tlie  tumor.     An  exploratory  puncture  or  o|H^ning  shoidd  be  made  in  any  case 

rlhat  may  have  a  dental  origin,  before  any  serious  operation  is  underlaketi  for  the  extirjMi- 

plion  of  the  disfu^e. 

For  treatment  il  will  here  suffice  lo  say  that  the  complete  removal  of  any  tooth  or  dental 
[fonnution  involved  is  denmnded,  and  that  for  the  renuiining  treatment  the  ordinary  ruled; 
[oi'  surgery  apply* 


Diseases  of  the  Teeth. 

Th«  Inrgeneps  of  the  nerve  fupply  to  the  dental  j»uli»  and  perioihmtal  nn'mbrane,  and 
khc  liability  to  irritation  and  inflammation  to  which  llie>e  confined  vascular  structuri'S  are 
hkobject,  give  an  importance  to  diseases  of  the  teeth  which  they  would  not  otherwiBe  pos> 
t9 
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sess;  the  pain,  direct  or  reflex,  which  i)t*iirly  always  attends  t\w  involvement  by  disease 
of  thesp  dental  vascular  structures,  and  t!ie  serious  local  lesions  wliich  may  follow  their 
8up|iu]'ative  leHammatioii,  often  cause  the  mere  deslruction  of  the  tooth  iia  an  organ 
of  mastication  to  he  a  mutter  of  spcondary  im|iortance,  altliouj^h  in  itself  autficienlly 
regretahle.  Bearing  in  mind  tlic  d(\Heri|»tion  of  u  t<M»{h  given  t\l  page  12r),  it  will  be 
understood  how  the  maintenance  of  a  toutli  in  its  u.«!efulnes»  dejiends  on  the  integrity  of 
its  coni])oncnt  slrwetures,  and  how  it  liappens  that  the  i»idp  and  alveolo-dental  membrane, 
which,  in  a  condition  of  health,  are  tissues  simply  subsidiary  to  the  nutrition  of  the  hard 
structures  around  tliem,  b».eome — when  the  tooth  is  attacked  by  disease — the  parts  wliich 
have  ea])ecia!ly  to  he  j»roleeted  from  invasion. 

The  morbid  conditions  wliich  may  produce  irritation  of  the  dental  nerve«  may  with 
advantage  be  grouped  in  two  divisions. 

The  first  divigi'oji^  including  those  which  caui?e  ijTitalion  of  the  nerves  supplied  to  the 
pulp  with  their  continuation  into  the  dentine,  consists  of — 

(rt)  Exposure  to  irritation  of  sensitive  dentitie,  through  loss  of  enamel  resulting  from 
Caries,  Erosion,  or  Fracture, 

(i)  Irritation  and  chronic  or  localized  inflammation  of  the  pulp  when  deprived  of  its 
protective  covering  of  dentine  through  the  more  extended  action  of  the  destructive  agen- 
cies named  under  («). 

(e)  General  inflammation  oi'  the  pulp,  following  sooner  or  later  on  the  previous  condi* 
tions,  and  resulting  in  its  sphacelus. 

(d)  Irritation  of  the  pulp  through  the  presence  of  irregular  formations  of  secondary  den- 
tine in  the  pulp  chamber. 

77/e  second  division,  including  the  morbid  condilions  that  cause  irritation  of  the  nerves 
supplied  to  the  alveolo-dental  membrane  and  to  the  dental  nerves  external  to  the  tooth, 
consists  of — 

(«)  Dental  Periostitis,  i',  «.,  inflammation  (plastic  or  suppurative)  of  the  periodonlnl 
memhrane.  This  results  by  far  most  commonly  from  inflatnmation  and  splmeelus  of  the 
d*,nt{il  pulp;  it  may  he  idiopiithic,  may  be  jtriulue^ed  by  irritation  of  the  periodontum  at 
the  neck  of  the  tooth  where  it  nu^ets  the  gum,  may  be  set  uj>  by  exostosis,  and  occasiun- 
ftlly  results  i'rom  the  undue  pressure  o)'  an  opposing  or  contiguous  tooth. 

(h)  Exostosis  (i.e.  hy|»erlioidiy  of  the  cnista  petrosa),  sometimes  resulting  from,  some- 
times tlie  cause  of  irritntion  and  inflammutiou  of  the  periodontum. 

{*')  A  needle-like  [jointing  of  the  end  of  the  n;>ot,  and  a  roughening  of  its  end  by 
absorption, 

(d)  Impaction  of  permanent  teeth  in  the  maxillary  hones,  and  futile  attompls  to  ernpt 
made  by  sueli  teet]i^  especially  in  the  case  of  lower  wisdoms. 

(c)  Overcrowding  of  the  leeth. 

Irritation  of  the  dental  nerves  may  excite  pain  at  the  point  of  irritation,  pro- 
ducing toothiiche,  the  pain  being  either  contiued  to  the  faulty  tooth  or  being  centred  in  il 
and  radiating  to  the  adjoining  teeth  and  to  the  nerves  of  the  same  side  of  the  face  and 
head,  but  not  infrequently  it  gives  rise  to  reflex  pai»i,  in  which  case  the  tooth  at  fault 
often  esenpes  suspicion  on  aceount  of  its  freedom  trom  pain.  More  remote  sympathetic 
nerve  affections  are  also  sometimes  caused  by  dental  irritation. 

A  most  onequnl  antounl  of  pain  or  nerve  disturbance  occurs  in  difll*rent  subjects  from 
dental  lesions  of  an  ajiparently  similar  nature.  Such  differences  must  be  referred  to 
structural  peculiarities  of  the  teeth  and  to  the  conditions  of  health  and  to  the  diathesis  of 
the  patient. 

A  faulty  tooth  is  the  real  origin  of  many  cases  of  neuralgia  about  the  head  and  face, 
although  cold  or  depressed  vital  power  will  determine  the  lime  of  onset. 

TImt  remote  Hym(»iHhetic  |)uin  may  be  due  to  dental  irritation  will  be  easily  realized  by 
any  one  wlut  luus  fell  the  disiribution  of  his  spinal  nerves  demonstrated  on  the  scraping  of 
sensitive  dentine  in  his  icxtili. 

Toothache  (or  localized  dental  pain)  varies  in  character  according  to  the  part  of  the 
tooth  iiuolvinl  ;  these  differences  will  be  apparent  as  the  effects  of  disease  in  the  sevenj 
•  dental  structures  are  considered,  but  it  may  be  here  remarked  that  a  darting  pain  (which 
may  fade  away  with  an  ache)  hetokens  irritation  and  probable  exposure  of  the  pulp — thai 
intense  pain  of  a  violent  throbbing  character  points  to  general  inflammation  of  the  pulp 
and  may  be  expected  to  cease  entirely  with  the  destniction  of  that  structure's  vitality,  and 
that  the  pain  which  attends  irritation  iind  inflammatiun  of  the  perioilontal  membrane  is 
of  a  didl  or  gnawing  chamcter,  but  may  assume  a  throbbing  character  if  an  alveolar 
abscess  is  formed. 
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Hy[>ene8lht»8io  of  the  pulp  may  be  expected  to  coexist  with  the  conrlitions  which  act  on 
its  nerveg,  and  is  evidenced  by  sensitiveness  of  tlic  tooth  to  heat  and  cold,  A  hot  iiisitru- 
ment  applied  in  succession  to  the  crowns  of  suspected  teeth  may  afford  viduuhle  evidence 
this   point,  and  rapping  tlie   teeth  may  also  reveal  tlie   over-sensitiveness  of  any  one 

Dtli.     Slight  |)eriosteal  irritation  n)ay  accompany  this  condition. 

I\*ntai  periostitis  at  its  onset  is  often  attended  by  a  sensation  of  fulness  in  the  tooth, 
which  inclines  the  patient  to  press  it  firmly  into  its  socket ;  this  sensation  h  succeeded  by 
painful  tenderness  on  pressure  of  the  tooth,  which  is  often  slightly  niised  and  loosened, 
while  the  gum,  which  at  first  presents  a  narrow  red  line  around  the  neck  of  the  tooth, 
tends  to  become  diffusely  red  and  tender  over  the  root. 

In  obscure  cases  of  jmin  the  presence  or  absence  of  circumscribed  [)eriodonl)ti8  and  of 
irriuuion  due  to  exostosis  may  be  diag;nost!d  by  pre^ssing  the  crown  of  the  tootli  in  different 
direction!?  so  as  to  tilt  tlir  end  of  the  root  against  the  socket  ;  tlie  biting^  of  snmediirifr  hard 
with  one  loolh  after  another  may  al*o  be  adopted  as  a  means  of  finding  out  if  irriliitton  of 
this  obscure  nature  is  present  in  a  root. 

Reflex  Nerve  Affections  due  to  Dental  InitiTATioN. 

The  nerves  of  the  second  and  third  divisions  of  the  fiftli  are  more  liable  tlian  any  others 
to  retlex  affections  duo  to  dental  irritation.  Next  to  the  several  branches  of  the  Trige- 
ininuft,  the  nerves  of  the  Cervical  and  Brachial  plexuses  are  mo3t  often  involved. 

Neural^a The  following  are  the  most  common  sites  for  the  manifestation  of  reflex 

imin. 

(rt)  Another  tooth  to  the  one  in  fault,  frequently  the  one  that  antagonizesit  in  the  oppo- 
site jaw,  and  occasionally  a  tooth  in  front  of  the  one  irritated  (thus,  an  innocent  bicuspid 
may  ache  when  the  wisdom  tooth  is  at  fun  It). 

(6)  The  side  of  the  head  witli  the  focus  of  pain  near  the  parietal  eminence,  due  to  irri- 
tatiuQ  of  a  tooth  (^^enertdly  an  ujiper  back  one)  of  the  same  side;  this  is  the  source  of 
many  cases  of  unilatend  heatlnohe. 

(r)  The  eyebrow  with  the  focus  of  pain  at  t!ie  supra-orbital  notch,  and  the  cheek  with 
the  focus  of  pain  at  the  infra-orbital  notch,  the  irritation  in  these  cases  being  located  in 
the  upper  teeth. 

(<i)  From  irritation  of  the  back  lower  teeth  there  may  result  earache,  and  pain  extent!- 
ing  over  the  temple,  and  also  pain  passing  down  the  neck. 

l*ain  over  the  upper  cervical  vertebra  appears  generally  to  come  on  secondarily  to  the 
above-mentioned  neuralgiae. 

[Affections  of  the  eye  seem  at  times  to  be  influenced  by  disease  of  the  teeth,] 

More  resiote  Nervous  Akfections. 

Pain,  to  quote  the  words  of  Mr.  Salter,  is  only  one  of  the  pbenonoena  of  reflex  dental 

nerve  irritation.     There  may  be  produced  muscular  s[iasm  and  muscular  paralysis,  paraly- 

,  sis  of  some  of  the  nerves  of  special  sense,  perverted  nutrition.     In  Xhnse  pag«s  an  enume- 

j  ration  of  some  of  these  affections  can  only  be  madc,^  and  the  reader  is  relerred  tor  details 

^of  causes  to  the  work  on  •  Dental  Pathology  and  Surgery,'  by  the  above-named  author,  and 

to  the  second  edition  of  '  I'omes's  Dental  Surgery.' 

The  following  secondary  and  reaiote  nervous  affections  may  arise  frtmi  irritjitJon  in  the 
t€€th,  and  be  curable  by  the  removal  of  the  exciting  cause : — 
f\.rivulsions,  etc-t  resulting  from  irritation  in  teething. 

[>tiforra  seizures,     lu  these  cases,  when  an   uneasy  sensation  is  felt  in  the  mouth 
|u<;i  ..mj>  to  the  attack,  the  best  results  may  be  hoped  for  Irom  stopping  or  extraction,  as 
I  the  case  may  demand, 

iVlirium  from  retarded  eruption  of  wisdom  teeth. 

Firm  diisure  of  the  mouth  through  chronic  spasm  of  the  masseter  muscle  is  a  frequent 
[cODtplicjilion  of  irritation  in  or  about  the  lower  back  teeth. 

Wry  nock.     Pain  in  the  course  ot'  the  cutaneous  bninches  of  the  cervical  plexus. 
Partial  pandy«is  of  the   arm  and   hand,  with  an   inability  to  gnvsp  with  the   tingera, 
nccomp:init'd  by  aching  pain.      (Several  such  cases  have  recently  been  under  my  obser- 
vation, a  fact  which  shows  their  comparative  frequency.) 

Amaurosis.     Strabismus.     (Ptosis  and  deafness  are  idso  recorded  complications.) 
I  l-'frati(»n  in  the  course  of  a  bninch  of  the  fd'th  nerve. 

A  ca*e  of  obstinate  leucorrhica  and  acute  uterine  pain  cured  by  the  cxtniction  of  a  tooth 
was  recorded  by  tiie  late  Mr.  Sercombe. 
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One  case  of  fatal  tetanus  is  quoted  by  Mr.  Tomes  as  having  followed  the  o]ieration  of 
pivoting. 

Such  are  some  of  the  reflex  jmins  and   remote  complications  which  may  ari^  fron 
dental  irritntion  in  a  patient  of  neunil«ric  ilialhesii*,  but  nppain-ntly  similar  exciting  causeftl 
are  t'onstaiitly  pre^i«enl  without  producing  any  iJnch  rosults. 

In  an  a|>]inreTit]y  sound  tontli  an  irregular  formation  of  dentine  in  the  pulp  ehamber  \^\ 
sometimes  the  cause  i>f  neurnlgic  pain,  and  may  be  suspected  if  hyiienK-sLhesia  of  LJie  pulM 
exists  in  a  tooth  exhibiting  no  other  causes  for  over-sensitivenesa. 

Exostosis  and  oecasiionally  needle-]>oi«ning  of  llie  fang  may  also  be  the  cause  of  neiiralgiel 
pain  at  the  root  of  a  sound  tooth,  ami  may  have  their  probable  presence  reveided  by  the! 
tooth  exhibiting  tenderness  on  pressure  into  tlie  socket,  and  perhaps,  later  on,  by  utherl 
evidences  of  pertosteal  irritation.  Being  otherwise  irremediable,  exiraction  i»  demandedi 
in  these  not  to  be  foreseen  conditions. 

Witl)  the  exception  of  the  alwve  comparatively  rare  cases  it  will  be  noticed  by  referrini 
I«»  tlie  list  of  morhitl  dental  eonditiont*  given  at  page  134  that   all   the  nftections  tlier 
enumerated  may  re^tdt  from  llie  fipreud  oj'  disease  front  one  dental  structure  to  nnotberj, 
and  therefore  deniand   treatment  for  their  prevention  and  limitation.     Thus,  when  ihfl 
exterior  of  a  toollt  is  the  first  part  attacked — as  tt  always  is  in  caries  and  erosion — tlui 
aim  i^hould  be  to  preserve  the  pidp  from  irritiitioii  and  eX[K)surc,  and  when  the    pulp  ti] 
alreaily  exp<»sed  through  the  above  diseases  or  by  fracture,  the  aim  should  be  to  prever 
its  inflammation  ;  while  if  the  vitality  of  ike  pulp  ia  past  saving,  means  should  lie  tnkea] 
to  prevent  the  involvement   of  the  periodontun^  ami  finally,  if  that   tissue  is  involved 
extraction  of  the  tooth  may  be  demanded  to  relieve  pain  and  to  prevent  the  formation 
alveolar  abscess  with  its.  possible  complication  of  fistulous  openings  on  the  face,  or  the  still " 
graver  consetpienees  wliieh  inflammation  external  lo  the  tooth  may  bring  about. 

Three  facts  in  the  nature  of  a  tooth  aid  dental  surgery  in  its  conservative  eflbrta.  The 
first  is,  that  the  dense  and  evascular  character  of  the  enamel  and  dentine  allows  a  diseased 
portion  of  them  to  he  removed  and  the  remainder  to  be  preserved  by  friction,  or  by  a  fill- 
ing inserted  in  the  place  of  the  removed  portion. 

The  second  favoring  fact  is  the  continued  presence  on  the  surface  of  the  pulp  of  tlm^ 
odontobhist  layer  of  cells,  ready  to  form  secondary  dentine  over  the  pulp  and  thus  ahieltf 
it,  if  they  are  stimulated  to  renewed  action  by  irritation  of  the  primary  dentine. 

And  thirdly,  the  small  calibi-e  of  the  rr>ot  canal  in  a  perfected  tooth,  and  the  minuteneaaj 
of  the  aperture  that  remains  at  the  end  of  the  root  for  the  passage  of  the  vessels  and^ 
nerves^  cause  the  pulp  lo  be  so  eompai-ntively  isolated,  ihat,  when   diseased^  it  can  with" 
safety  be  destroyed  by  oi*charotics  and  be  extirpated,  before  its  sphacelus  has  involved  the 
structures  external  to  the  root. 

The  practical  nmark  may  here  be  made,  that  up  lo  middle  age«  probably  $0  per  cent. 
of  the  teeth  that  are  lost  owe  their  destruction  to  caries,  while  hiter  in  life  recedence  of 
the  gums  and  absorption  of  the  alveolus— often  premalnrely  induced  by  the  presence  uf 
tartar — leads  to  the  loss  of  many  teeth  by  th'priving  them  of  implantation. 

Belore  reviewing  the  agencies  destructive  to  the  teeth,  it  will  be  well  to  consider  the 
nature  of  secornlary  dentine  and  cenn-ntal  exostosis,  which  occupy  a  debatable  position 
between  jdiystrdogieal  and  pathological  tooth  formations. 

Secondary  Dentine. — Tliree  dilR-nnit  dt^velopments  come  under  this  name.     The 
first,  called  by  Salter  *'  Dentine  of  rejiair,"  haa  been  alhuled    to  already.     The  los.«  of 
dentine  extermilly  through   abrasion,  caries,  erosion,  or  fracture,  will  oftentimes  |in«iuc©| 
eompensat<iry  develo[>ment  internally — at  tlie  fwoiiit  where  the  affected  dentinal  tubufi  abafti 
on  the  surface  of  the  pulp;  this  reparative   growth  prevents  pulp   exposure  when,  froakl 
attrition,  the  enamel  and  a  considerable  portion  of  dentine  have  been  worn  away  frt»m  tin 
surface  of  a  tooth,  and  sometimes  it  will  obliterate  tlie  pulp  chamber.     In  cases  of  deca| 
•'dentine  of  repair"  dot^s  not  often,  unaided*  prevent  exfjosure  of  the  pulp,  but  it   liindeT 
it,  and  becomes  a  valwahle  auxiliary  in  its  protective  treatment.  (See  Bicuspid,  in  i».  Fig 
271,  p.  440.) 

Sercnd  form Cases  have  been   described  by  Salter  and  others  in  which  a  nodtil 

outgrowth  of  dentine  or  osteo-dentine  has  projected  into  the  |»ulp  chamber  of  a  sound 
looth,  and  luis  given  rise  lo  severe  neuralgia.  This  developmeni  must  be  regarded  as 
morbid,  and  has  Ijeen  named  by  the  above  author  "  Dentine  excrescence." 

The  third  form  of  secondary  dentine  is  essentially  an  affection  of  the  pulp.     •*  IntHnsic. 
calcification"  is  the  name  projtosed  for  it  by  Mr.  Salter,  who  has  described  \is  forniatioo 
as  thus  occurring: — **  Isolated  masses  of  osteo-dentine  form,  al  first  usually  in  the  axis 
the  pulp;  these  masses  enlarge  and  merge  into  one  another  and  spread  towards  the  peri- 
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phery,  and  may  at  k-ngtlj  occu|jy  the  whole  of  the  jmlp  cliamber.     This  formation  may 
hv  regarded  tvs  sometimes  resiillin*jf  from  and  a^  somelimea  tlie  cause  of  pul|>  irritation. 

Exostosis  is  a  term  applied  lo  enhirgement  or  outgrowth  of  the  crusta  petrojta  ($«e 
Mohir»  in  e.  Fig.  271),  nuiginfr  in  amount  from  a  slight  general  thickening  (when  it  can 
hardly  be  regarded  as  |Kitholoj^ical)  to  an  outgrowth  which  may  double  the  size  of  the 
rool  and  sometiine^^  has  futied  togetlie.r  the  roots  of  contiguous  teeth.  The  deposition  of 
centeutum  may  alternate  willi  its  absorption*  and  not  infrequently  it  will  he  found  thick- 
ened on  the  upjier  |mrt  of  a  root  where  chroiitcally  ijitlamed  periosteum  exists,  while  the 
end  of  the  root  will  be  hare  of  it  and  he  bathed  in  the  pus  of  an  alveolar  abscess.  It  often 
causes  a  globular  enlargement  of  the  end  of  the  root.  fSometimes  small  excrescences  of  it 
will  form  on  tooth  after  tooth,  and  by  giving  rise  to  most  severe  neuralgia  will  necessitate 
their  extraction. 

Exostrnjis  may  arii^e  secondarily  to  iiiflummalioo  of  the  |>erio(lontum,  and  will  then  be 
accompanied  by  exini  vasciilariry  and  tenderness  of  adjsux'nl  s^imi,  «&c.  The  means  for 
detecting  its  presence  in  its  early  stages,  when  arising  primarily  and   causing  neuralgia, 

Ife  been  alreaidy  mentioned;  symptoms  that  will  be  likely  to  attend  its  prolonged  pre- 
ns  a  source  of  irritation  are  those  of  periodontal  inflammation. 
lie  nature  of  the  agencies  that  destroy  the  ilense  structtirt^s  of  the  tooth  will  now  be 
considered,  and  inapmueh  as  the  ^eipience  of  disease,  when  once  the  pulp  is  exposed,  is 
much  the  sanje  whether  the  exposure  luiis  occurred  through  caries,  erosion,  or  fracture, 
the  treatment  of  prtjgressive  flental  disease  and  the  various  atlections  of  the  pulp  will  be 
considered  and  ilhi^tnited  once  for  all;  and,  tiimlly,  dental  disease  external  to  the  root, 
with  its  complications,  will  r(H*eive  notice. 

The  great  prevalence  of  claries  at  tlie  present  day  m.akes  it  desirable  that  its  nature  and 
the  means  for  its  pi-evention  should  tie  understood.  These  subjects  will  therefore  be  dis- 
cussed somewhat  at  length. 


DicNTAL  Caries  or  Decay 

may  be  df^cribed  as  the  disintegration  of  the  hard  structures  of  the  tooth  by  decalcifica- 
tion. It  always  commences  on  tlie  exterior  of  a  tooth  and  saps  inwards;  when  the  crown 
is  altackf<l  by  it,  a  fault  in  the  enamel  is  the  (irst  step  in  its  course,  and  may  be  due  to 
original  laulty  development  or  to  meehanic^U  or  chemical  injury. 

Fracture  may  produtre  the  enamel  lesion. 

A  frequent  cause  of  «lisintegnvtion  of  the  enamel  is  the  attrition  exercised  by  the  sides 
of  crowded  teeth  on  etich  other,  and  as  this  sets  up  interstitial  decay  a  nidus  is  thereby 
forme<l.  which  serves  as  a  labonitory  for  the  production  of  chemical  destructive  agents 
wbtch  act  on  the  a<lj<iining  tot>lh. 

The  chemical  solvents  are  formed  by  acids  chiefly  derived  from  the  buccal  mucus  and 
food  mixed  vvith  saliva,  which— lodging  between  the  teeth  and  in  natural  dejjressions — 
undergo  decomposition.  In  the  formation  of  acid,  carious  dentine,  when  once  a  cavity  is 
fomied.  take*  a  part. 

A  fungoid  growth  going  by  the  name  of  **  leptothrix  bnccalis,"  which  is  fotind  in  the 
mouth,  is  congUinlly  present  in  carious  teeth  and  probably  helps  in  the  disintegrating 
process. 

Overcrowding  of  the  teeth,  viscid  buccal  mucus  giving  an  acid  reaction,  u  vitiated  con- 
dition of  the  fluids  of  the  mouth  due  tci  demngement  of  the  digestive  organs,  the  eating  of 
etmeats  (as  carried  by  some  young  peo()le  to  a  most  injurious  extent),  conduce  to 
ftv  and  should  th<'refore  1>«?  avoided  or  pn:nented.  The  condition  of  the  mouth  attcnd- 
[^nt  on  fevers  accelerates  decay. 

The  great  preventive  of  decay  is  friction,  that  is,  the  keeping  of  the  surfaces  of  the 
teeth  swept  clean  of  the  (Vmd.  mucus,  &c.,  that  tind  U*  lodge  betvvoen  or  abnut  them. 
With  this  object  their  lingual  as  well  as  labial  and  buccal  surfaces  sliould  be  brushed  night 
and  morning;  the  direction  of  the  brushing  should  be  always  from  the  gum.  t*.  e.  down- 
wards for  the  upper  and  upwards  from  the  lower  teeth,  as  this  removes  food  from  between 
them  by  the  natural  lines  of  clearance;  the  masticating  surface  of  the  back  teeth  should 
miao  l>e  brnahcd.  Where  the  mucus  is  ropy  and  clings  to  the  teeth,  a  siipotiaceous  tooth 
rder  i<h<u]ld  be  u»ed. 

Kinsing  out  the  mouth  after  meals  is  a  practice  to  be  generally  encouraged,  and  the 
use  of  a  weak  alkaline  mouth  wash  may  with  advantage  he  harl  recourse  to,  in  order  to 
correct  undue  acidity  of  the  oral  fluids,  and  idso  to  neutmliae  the  local  effects  of  strong  acid 
medicine. 
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Among  jjreventive  measures  must  be  olussed  whnt  may  be  termed  preventive  8<^pping,  I 
For  exam|)le,  a  small  spot  of  decay  is  often  found  near  tlie  distal  ddge  (of  the  muj'ticatinjj  ] 
surface)  of  the  j»econd  temporary  molar;  if  this  be  not  stopped  the  decaj'cd  posterior  sur- ] 
face  of  the  tooth  will  come  in  conflict  with  tlie  mes^ial  surfiice  of  the  tirst  i>ermanent  molar] 
on  its  eruption,  tind  decay  Ih^  started  in  it ;  then  on  the  shedding  of  the  tem{K»rary  molar, 
its  successor,  the  st-cond  biciis[)id.  will  have  it.s  di.stal  suiiace  exposed  to  decay  from  con- 1 
tact  with  that  already  existing  in  the  first  molar,  and  tlius  from] 
FicJ.  270.  lack  of  a  .small  stopping  in  a  temporary-  ItKiih,  two  ptM-manent 

teelh  are  fre<iiiein!y  lost  or  only  saved  by  elaborate  fiiliuj^. 

The  progress  of  decay  is  usually  very  insidious,  a  mituiieandl 
unnoticed  lault  or  fissure  of  ihe  enamel  often  leading  to  extensive  J 
decay  of  the  dentine.  {See  decay  depicted  on  masticating  sur-l 
face  of  molar  in  d.  Fig.  271.)  A  warning  by  pain  is  by  na] 
means  always  given,  but  sometimes  a  twinge  or  slight  ache  it4 
experienced  when  the  periphery  of  the  dentine  is  reached  andl 
Ixcomes  irritated  bysaccliarinc  or  sapid  substances  or  by  thermal  j 
changes  ;  if  this  warning  is  neglected,  often  nothing  more  is  feltp ' 
fill  an  acute  twinge  shows  tliat  the  jiulp  is  exposed,  or  a  caving-  j 
ill  of  the  eiinmel  reveals  a  large  cavity.  It  thus  happens  ihai] 
the  detection  of  decay  in  its  earlier  stages  can  only  be  insured 
by  frequent  inspection  of  the  tueth.  Such  inspections  should! 
begin  with  the  first  teeth  and  be  carried  out  systematically  I 
several  times  a  year  if  the  teeth  are  to  be  preserved  and  much 
Slopjiing  avoided. 

For  the  purposeof  examination,  a  mouth  mirror  and  a  pointed 
instrument    are    required;     the  double-pointed  searcher    here! 
figured  (Fig.  270)  is  particularly  useful,  its  curved  ends  being  I 
adopted  to  pass  between  the   necks  of  the  teeth  ;  it   should  be 
employed  very  lightly  in  finding  out  whether  a  pulp  is  exposed. 
The  natural  fissures  and  all  depressions  of  the  toolh*s  suHace, 
together  willi  the  sides  of  sucli  teeth  as  are  in  contact,  should 
be  carefully  •/xamined.     A  darkening  of  fissures  otten  points  toj 
decay  in  their  depths^  and  its  presence  in  them   may  be  considered  certain  if] 
the  fine  point  of  the  searcher  jiasses  tlirougli  to  the  dentine.      EnameU  on  the  ' 
plane  surface  of  a  tooth*  wlien  atfected  by  decay,  is  usiiaUy  lirst  opaque  and  of 
n  clmlky  whiteness,  but  may  become  brown  or  blackened. 

In  interstitial  decay  the  defect  in  the  enamel,  being  out  of  sight,  usanlly 
escapes  detection,  and  the  first  evidence  of  its  presence  is  given  by  a  darkening  ' 
of  the  underlying  dentine,  which  darkening  shows  through  the  enamel,  and  in  j 
the  case  of  a  front  tooth  is  first  observable  on  the  lingual  or  hibial  surface,  and 
in  the  case  of  the  back  teeth  usually  on  the  masticatory  surface  (sec  Fig.  271, 1 
a).  The  amount  of  discoloration  varies,  sometimes  a  distinct  black  8{)Ot  being.] 
visible  and  showing  through  the  enamel,  in  other  cases  a  smoketl  appearance  or  a  slate] 
color  being  imparted  to  the  affected  quarter  of  the  tooth,  the  vanable  depth  of  shade  being] 
dependent  on  tlie  distance  from  the  enamel  suHVice  at  which  the  decayed  dentine  lies,  audi 
also  upon  the  character  of  the  decay. 

In  young  teeth,  with  their  deficient  density,  decay  runs  a  rapid   course,  and  the  pulp, 
being  larger,  is  quickly  exposed.     The  teelh  of  women  during  the  term  of  pregmmcy  arts  ^ 
apt  to  deeay  ra[»iilly,  and  to  be  peculiarly  sensitive— a  reason  for  having  tlietn  put  in  good 
order  in  anticipaliiui  of  that  event  [and  lor  allowing  them  plenty  of  lime-containing  food, 
or  to  administer  ihe  medicinal  preparations  of  lime].* 


Treatment  of  Decay. 

To  stay  the  progress  of  decay  in  the  hard  structures  of  the  crown  two  roetho«ls  are 
practised,  viz.,  **  cutting-out"  and  *' stopping."  In  either  case  the  affected  dental  struc- 
tures must  be  llioroughly  removed  and  the  cavity  obliterated. 

"  Cutting-out"  decay  is  accomplished  by  removing  iidjacerit  sound  enamel  and  dentine, 
together  with  the  diseased  portion,  in  such  a  manner  that  there  is  left  an  even  surface  of 


['  Se«  on  this  Hiihjiut  Pr.  Etlward  C.  Kirk'a  paper  on  '*  Tooth  Caries  of  Preguancy — its  Cause  *nd 
Treatment,"  in  '  Fhilada.  Mt?<lic<ttl  Times,'  March  27,  1680.J 
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I  hftrJ  aiul  heiilthy  tooth,  vrliicli  shouUl  bt?  well  poliislietl.  The  full  di'()tb  to  winch  diseiiae 
hiis  affeet*id  the  dentine  should  be  ascertained  before  tbi*  adoplion  of  this  method,  which 
fthould  only  be  had  recourse  to  in  healthy  mouths,  and  only  in  cjises  where  the  cut  surface 
will  be  exposed  to  friction. 

Sloppin;^  consists  in  the  removal  of  diseased  structure,  in  the  giving  to  the  resulting 
ca%*ity  «  retnining  shape,  nnd  the  inj^ertion  into  it  of  a  8to|ipiiig  whicli  is  made  flush  with 
and  accurately  adapted  to  the  edges  of  sound  surrounding  tuotb  structui-e. 

In   practice,  cutting  away  and  stopping  are  ofti^n  combined.      Dentine  left  exposed 
shoidd  always  be  well   pr>li*ijed,  and  if  sensitive,  cnmphoraied  spirits  of  wine  may  with 
advantage  be  applied  to  it  daily,  or  it  may  be  touelied  with  chloride  of  zinc,  or  in  the 
back  of  the  mouth  nitrate  of  silver  or  a  spirit  solution  of  tannin  may  be  applied  to  it. 
Various  materials  are  used  for  stoppings. 

Gold,  skilfully  inserted,  gives  the  best  results  when  the  tooth  is  in  a  condition  to  bear 
I  it8  introduction. 

Amalgams  (among  which  tHje  so-called  gold  amalgam  is  very  good)  can  be  introduced 
into  a  cavity  in  a  plaijtic  state,  and  therefore  can  be  packed  round  corners  and  adapted  to 
thin  walls  that  might  not  bear  the  pressure  necessary  to  consoliilate  gold. 

Kilicated  gutta-percha,  from  its  non-conduction  of  heat  and  cold,  is  valuable  as  a  tem* 
|>ory  filling,  and  is  particularly  well  adapted  for  cavities  which  piiss  below  the  gum  ;  in 
piiftitions  where  it  is  not  exposed  to  tlie  wear  of  mastication  it  sometimes  hists  for  years, 

*'  Osteo,'*  an  oxychloride  of  zinc  slopping,  hsis  the  advantage  of  clinging  to  the  walls  of 
the  C-avity,  which  consequenlly  requires  less  shaping;  it  is  also  non-compressible,  which, 
with  il«  property  of  non-conduction,  renders  it  valuable  as  a  temporary  tilling  where  the 
pulp  is  almost  or  quite  exjiosed.  It  will  not  last  long  if  in  contact  with  the  gum,  and  is 
not  to  be  trusted  in  interstitial  iillings;  but  for  stopi>ing  large  cavities  oji  the  masticating 
eurtVices  of  let-th  in  which  the  ]>ulp  is  almost  exposed,  it  is  a  most  valuable  suljstance ;  and 
if  it  wears  away  on  the  surface,  some  of  it  may  Avith  advantage  be  left  in  the  lower  part 
\  of  the  cavity,  while  the  upper  part  is  packed  with  gold-  A  saturated  solution  of  mastic 
iu  spirits  of  wine  (or  some  such  prepanilion)  mixed  with  uotion-wool  is  serviceable  as  a 
temporary  filling  when  a  carbolic-acid  dressing  has  to  be  retained  in  the  tooth  for  any 
time  not  exceeding  a  fortnight. 

Whatever  stopping  is  used,  the  cavity  should  be  kept  absolutely  dry  while  it  is  being 
filled. 

The  front  upper  teeth,  which  are  very  liable  to  interstitial  decay,  can  (especially  in  the 

young)  be   temporarily  separated  by  w«^dging   them  apart,  thus  allowing  of  their   being 

filled  from  the  side  or  lingual  surface  without  interfering  with  tlnMr  contour  or  leaving  the 

I  stopping  visible;  Band  c  in  Fig.  271  show  how  hidden  cavities  in  other  situations  can  be 

I  reached  and  ttopjied,  if  they  cannot  be  got  at  by  a  gnidiial  process  of  wedging. 

In  shaping  cavities   for  filling,  the  proximity  of  the  pulp  with  its  oulstanrling  cornua 
^ha&  to  be  borne  in  mind,  and  its  exposure  avoided.     (&W  Mohir,  in  i>,  Fig.  271.) 

If  a  healthy  pulp  is  exposed  in  preparing  a  tooth  for  stoppings  a  cap  of  some  non-con- 
ducting material,  which  hiis  been  moistened  with  carbolic  acid,  should  be  at  once  placed 
j  over  it,  and  then  a  stopping  introduced.     {See  Bicuspid,  in  d,  Fig.  271.) 

If  an  exposed  pulp  has  become  inflamed  at  the   point  of  its  exposure,  and  has  taken  on 

[a  secreting  action,  repeated  dressings  with  carbolic  acid  to  get  rid  of  this  ulcernting  con- 

fdition  may  be  had  recourse  to;  and  if  successful,  a  stopping  may  be   introduced  over  the 

[capped  pulp  ;  but  as  a  rule,  if  the  pulp  has  shrunk  away  from  the  aperture  of  exposure,  or 

the  seat  of  continued  pain,  it   cjumot  be  preserved  with  comfort,  and  the  best  treat- 

Bt  iu  such  a  c;ise  consists   in   rapidly  bringing  about   its   death   by  the  application  of 

artcnious  acid,  ami  then,  when  it  is  devitali^.ed,  by  withdniwing  it  an<l  thoroughly  filling 

ibepulp  chamber  and  its  root  extensions.     (See  Bicuspid,  in  k,  Fig.  :271.) 

The  ucconjpanying  series  of  drawings,  A,  i*,  c,  D,  E,  Fig.  271,  illustrate   progressive 
[  disesise  in  a  tooth  and  its  treatment. 
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Fto.  271.  Fig.  271,  A,  rejire^iits  the  masticatory  surfaces  of  second  upper 

liit'uspid  ami  first  molar.  The  •lurkeiiing  of  tlie  decay  beneath  shows 
throiigii  the  cmitiif4  on  llie  bicuspid.  A  tiwircher  id  introduced  to 
explore  tilt;  mesial  smrCace  of  tlie  molar  for  dec^y. 

Fig.  371,  B,  the  samt*  teeth;  the  Iront  surface  of  the  molar,  liaving 
pixjsented  superficial  dec4^y,  has  been  chiselled  down,  wjiicli  gives 
space  tor  rttop[»inf^  instruments  to  be  brought  to  bear  upon  the  deeper 
cavity  in  the  bicuspid. 

Fig,  "Illy  L",  llie  same  teeth  with  decay  more  advanced.  The 
cavity  in  the  front  of  molar,  ()rovin^  too  d«*ep  for  '*  cutting-out,**  is 
reached  by  slopping  in.>*trnnieTil8  introduced  via  the  cwvity  in  the 
bicuspid.  The  latter  toolli  itaving  had  iIjm  enamel  on  itij  masticatory 
surface  too  niucli  iinderniiiied  for  preser\alion.  will  have  its  contour 
restored  by  u  stopping  introduced  into  the  dovetailed-shape  cavity, 
here  aeen  from  uhove. 

Fig.  271,  D,  represents  continuation  of  disease  as  seen  in  vertical 
section  of  lower  bicuspid  and  hrst  molar.  In  the  bicuspid  the  pulp 
has  been  just  exposed,  but  being  Ijcalthy  has  had  a  caHx)lized  cap 
and  a  non-conducting  stopping  placed  over  it,  and  has  developed  a 
prcitective  .shield  of  secondary  dentine.  A  gold  stopping  is  seen  in 
the  molar,  of  a  shape  that  would  insure  its  n?tenlion  if  solid.  Com- 
mencing decay  is  also  shown  at  the  masticating  .surface  of  this  tooth. 
Fig.  271,  K.  same  teeth.  The  pulp  of  the  bicuspid  is  sup|>osed  to 
have  been  destroyed  with  arseinous  acid  and  wilhtlrawn  from  the 
jmlp  chamber,  which,  with  its  extension  lo  the  end  of  the  ro*it,  is 
represented  aa  tilled,  the  lost  portion  of  the  crown  being  also  restored. 
The  effects  of  unchecked  disease  are  seen  in  the  molar,  tlie  anterior 
root  l>eing  (iccu|tied  by  purulent  fluid,  and  its  ajiex  V>athed  with  pus 
of  an  alveolar  abscess.  The  posterior  rmjit,  in  whicli  some  living  pulp 
still  remains,  is  repre^iented  as  exostosed,  but  njlgbt  with  equal  trnih 
have  Iwteii  depicted  as  covered  with  thickened  and  iiitlanied  perio- 
don turn. 

When  a  pulp  has  been  extirpated   immediately  after  its  loss  of 
vitality  the  rw>t  canals  should  be  v^topped  to  their  apices  forthwith, 
but  when  a  dead  pulp  hits  remained  in  a  tooth  for  any  time  a  thorough 
puritication  by  the  ujjc  of  rarbolic  acid  nnist  juecede  the  stopping. 
In  some  cases  after  the  [»nlp  has  been  fxtirpated,  instead  of  tilling  the  roots,  an  alterna- 
tive plan  must  be  adopted  if  the  tooth  is  to  be  siived. 

This  coivsists  in  drilling  a  fine  canal  beneath  the  free  edge  of  the  gum  into  the  emptied 
and  cleansed  pulp  chamber,  which  is  then  covered  over  with  a  cap  and  8Ui>erjacont 
stopping. 

Fig.  272  represents  a  t*joth  so  treated — the  gum  in  this  case  acts  as  a  valve  opposed  lo 
the  ingress  of  food,  &c.    The  vent  (which  may  he  made  through  u  stopping),  by  prevent- 
ing the  accumulation  of  fluid  or  ga.s  in  the  pulp  chaudier,  stays  the 
development  or  allows  the  subsidence  of  inHaminatory  mischief  about 
the  rn<»t. 

Pivoting "VThen  no  other  teeth  want  replacing  and  the  crowo 

of  one  ol'  either  of  the  six  upper  front  teeth  is  lost  tlirough  fracture 
or  det'uy,  the  o]M?ralion  of  jdvoting  a  new  one  on  to  the  root  Is  much 
to  be  ]treferred  lo  other  modes  of  attachnient. 

In  the  case  of  a  healthy  root  the  crown  ean  Avith  advantage  bc 
pivoted  on  it  once  for  all,  after  the  end  of  the  canal  ha^  been  filled 
with  gold  or  otln^  dumble  stopping  ;  but  in  other  cases  the  following 
mode  of  operating  is  lo  be  preferred  ;  The  canal  at  the  end  of  the 
root  is  left  open,  and  lb**  new  crown  i.s  affixed  to  the  root  by  a  split  gold  pin  which  is 
sheathed  in  a  platinum  tube  rixed  wiih  slopping  into  the  rifled  barrel  of  the  root.  Here 
the  tooth  crown  can  be  removed  and  re[daced  at  pleasure,  while  the  root  is  preserved  from 
further  decay  by  being  lined  with  metal,  and  by  this  method  a  root  not  fully  formed,  or 
one  that  is  the  subject  of  alveolar  abscess,  may  safely  be  used  for  supporting  a  pivoted 
crown.     (.See  Fig.  273.) 

I>ecay  at  its  commencement  is,  as  a  rule,  capable  of  ftatisfactory  and  quite  or  eam|mra- 
tively  pairdess  ireatment.     The  dilficulties  of  its  successful   treatment  increase  with  its 
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•art!  progress,  wliile  the  nerve  com[ilicalion.s  tlml  Lave  been  noticed,  ami  the  severe 
inflnmmatory  lesions  which  will  be  enumerateil  further  an,  are  most  frequently  the  sequelsE 
of  neglected  decay. 

Fkacturk  of  Tketh. 

Teeth,  especially  projectiiijjf  npper  incisors,  ani  liable  to  be  fractured.  If  only  a  small 
portion  of  the  crown  is  chifpped  olf,  the  fractured  edge  may  be  smoothed  with  a  lile  or 
gtone  and  touched  with  spirit  to  keej*  it  hard  and  insensitive  (Jiling  to  amend  shape  shouM 
not  be  had  recourse  to  while  the  patient  is  very  young).  If  the  |iortion  brokm  off*  is  so 
hirge  that  the  looth  will  be  pemianenlly  distigured  and  yet  the  pul[>  has  escajied  destructive 
irritation,  the  looth  may  for  a  time  W  left  a,4  it  h,  or  the  remainder  oi'  the  crown  may  be 
removed  and  a  new  crown  pivoted  on  to  the  r*x»t  ;  in  n  ycamg  .■iubjeet  tiic  destruction  of 
the  pulp  preparatory  to  pivoting  should  be  post[>oned  until  it  is  reduced  to  its  ultimate 
tenuity  by  the  perfecting  of  ihe  nxit. 

If  it  1ft  evident  that  the  |»nlp  hasi  become  intlami'd  through  the  fracture  it  will  be  desira- 
ble to  at  once  destroy  and  extir[)ale  it,  in  order  that  the  periodontum  may  be  preservt^d  in 
H  healthy  condition,  and  thtMrfore  the  root  be  in  a  position  to  carry  a  pivoted  crown  with 
corafort.  In  young  subjects,  when  tin*  teeth  are  much  crowd^'d  and  rehitively  prominent 
as  corofmred  with  those  in  the  lower  jaw,  it  may  be  desirable  to  extract  the  fractured  tooth 
uml  to  trajn-in  the  neighboring  teeth  to  occupy  its  site.  [If  a  tooth  has  been  dislocated 
or  knocked  out  of  its  socket,  it  is  proper  to  repbice  it,  and  endeavor  to  get  firm  utiachment. 
This?,  however,  is  nirely  accompli^ihed.] 

Arrested  or  carbonized  decay. — Sometimes  in  young  subjects  when  the  enamel 
is  lost  almost  simultaneoui»ly  o\  er  ilie  whole  masticating  surface  of  a  molar  tuoth,  decj»y 
becomes  ari-ested,  the  ex{>osed  dentine  aj^suming  a  dark  mahogjiny  or  black  color,  ami  pre- 
senting a  density  which  qnulifies  it  for  masliculion.  Such  a  result  may  l>e  aided  by  the 
round ing-oft'  of  projecting  enamel  edges. 

Erosion. — Occasionally  thi*  enamel  and  subjacent  dentine  are  gradiially  lost  by  a  pro- 
CiiBb  which  was  called  by  Hunter  *^  decay  by  denudation/*  and  by  rercnt  writers  erosion, 
The  surface  of  the  cavity  so  formed  remains  Imrd  and  |Milished  and  often  free  from  dis- 
fion.  It  is  probable  that  this  gr.idual  wjvsting  away  of  the  iooth  suh^tance,  without 
'the  ordinary  apjtearances  of  caries,  is  due  to  the  combined  action  of  chemical  solu- 
tion and  friction  ;  the  enamel  in  the  first  instance  being  affected  over  a  comparatively  large 
area,  th«  dentine,  when  reached,  is  exposed  to  friction  which  prevents  its  softening. 

This  erosion  may  affect  other  parts  of  a  tooth,  but  usually  attacks  the  labial  surface  at 
the  neck  ;  frequently  many  teeth  in  the  same  mouth  are  affected  by  it,  a  groove  being 
grailually  scooped  in  the  teeth  just  above  the  gum  until  the  pulj)  is  ex[HDsed. 

Trkatment An  alkaline    mouth   wash    should  be  prescribed;    horizontal  brushing 

inieniicted,  and  if  the  exposed  dentine  is  sensitive  either  of  the  solutions  mentioned  at 
jwge  •l.'iO  may  be  applied  to  it.  In  cases  admitting  of  it,  stopping  should  be  had  recourse 
to.  that  the  pulp  may  be  preserved  from  exposure. 


Akfections  of  the  Pi  LP. 

^  An  ex|>o8€d  dentinal  pidp  is  subject  lo  mechanical,  thermal,  and  other  irritation.     The 

kin  produced  by  such  irritation  is  of  a  sharp  lancinating  chanieter,  sometimes  passing 

imy  with  an  ache. 
Chronio  inflammation. — Circumscribed  8U()erljcittI  inflammation  with  increase  of 
sonsitivrness  may  be  develo|jed  in  the  pulp  at  the  point  of  exposure,  and  may  c;ontinue 
for  ft  long  time  in  an  unsuspected  cavity,  giving  rise  to  reflex  pain  or  (so-called)  neuralgia. 

Ulcerative  condition The  exposed  surface  of  the  pulp  may  take  on  a  seci*elive 

SCtion,  and  the  l«x»th  be  free  from  |iain  as  long  as  the  exuded  sero-purulent  fluid  finds  an 
exit,  and  the  pulp  eseapes  fresh  IrritatJon. 
Acute  or  general  inflammation  of  the  pulp  is  attended  by  terrible  pain 

'a  violent  throbbing  character,  which,  after  lusting  several  hours  or  days,  may  cea86 
_J  gudilenly  as  it  began,  U»  cessation  l>etokening  the  death  of  the  pulp.  In  this  caw 
every  factor  for  the  production  of  agonizing  pain  is  present,  the  distensible  pulp,  largely 
supplied  with  nerves,  undergoing  vascular  engorgement  within  an  unyielding  case  {closed-in 
at  all  parts  except  ut  the  ajwrture  of  exposure,  tiirough  which  it  may  bulge  and  suffer 
further  constriction).  The  pain  is  not  usually  confined  to  the  faulty  looth,  but  spreads 
from  it  to  the  nt*ighboring  teeth  and  to  the  side  of  the  face ;  during  the  iwroxysms  the 
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tooth  often  brcomcs  tender  to  pressure,  owing  to  a  sjmpiitliytic  irritation  of  tlie  peri- 
odontal membrane.  Prompt  measures  should  be  tiiken  to  prevent  tlit'  products  of  deeoui- 
po<;ilion  which  result  from  the  sphaeelus  of  the  pulp  from  pjiasing  beyond  the  interior  of 
the  tootli  and  m  causing  the  iiiMamnmtory  involvement  of  the  periosteum  and  the  forma- 
tion of  alveolar  absce&s.  The  pulp  ot-aisionally  loses  its  vitality  without  producing  notice- 
obl»^  pain. 

Tardy  destruction  of  the  pulp. — Instead  of  losing  its  vitality  at  once  the  pulp 
may  die  piecemeal,  the  eliroiiic  irritation  that  attend,*  this  process  being  often  productive 
of  morbitl  chimges  on  the  exterior  of  t!io  n>ot.  A  pulp  clianiber  that  contains  the  renoains  ] 
of  a  d('eon>pf>s<"<l  pid[j  emits  a  strong  peculiar  phosphiUic  smell. 

Calcification  of  pulp  baa  been  described  alreaily  umler  the  head  of  Secondary 
detituie. 

An  ini*ensitivc  polypoid  growth  of  the  pul[>,  consisting:  of  granulations  which  throw  off] 
a  secretion  and  readily  bleeil,  sometimes  project?  from  the  pulp  chamber  into  a  cavity  in 
the  erown  of  a  tootli;  it  usually  necessitates  the  extraction  of  the  tooth  on  account  of  the 
euccessful  resistance  it  offers  to  extirpation. 

A  sensitive  s[>rouling  of  the  pulp  may  follow  fnicture  of  a  t^oth.     Extraction  would  be 
the   treatment  for  this  condition,  which,  by  extirpation  of  the   pulp,  should  be  pre  v  en  led  i 
from  developing,  if  I  he  retention  of  the  root  is*  desirable. 

Necrosis  of  the  pulp  may  occur  within  the  unopened  pulp  chamber  of  a  sound ^ 
tooth.     It  is  most  ryfteu  consefpient  on  a  blow  (sometimes  a  very  jilight  one)  rupturing  its 
vessels  as  ihey  enter  the  apex  of  the  root.     It  may  supervene  on  fever.     A  darkening  of 
the  whole  tooth  resulls,  and  is  due  to  the  permeation  of  the  dentine   by  the   decomposed 
coloring  matter  of  the  Idood. 

Salter  has  [lointed  out  that  the  pulp  thus  devitalized  may  be  disposed  of  by  fatty  degene- 
ration.    In  the  absence  of  treatment  (*.  c,  extirpation  of  the  pulp,  &c.}  it  often  Jeada  to  < 
alveolar  abscess. 

A  tooth  knocked  out  and  immediately  reidaced  may  become  quite  firm  and  obtain  vital 
connection  with  the  alveoki-tlenlal  membrane,  and  will  then  be  in  the  same  condition  as 
the  »lx>ve.  Death  of  the  [udp  will  be  evidenced  by  the  absence  of  a  sensation  in  a  tooth 
when  touched  wit!i  an  instrument  hot  enough  to  evoke  sensation  in  its  neighbors. 


Apfections  of  the  Alveolo-dental  Membrane. 

Dental  perlostltiB  may  be  htcul  or  general,  chronic  or  acute. 

General  inflammation  of  the  periosteal  invest  meat  of  the  teeth  and  their  eockeUi 
result'^  from  rheumatism  or  attends  on  a  debilitated  or  unhealthy  condition  of  tlie  sy.^tem, 
and  demands  constitutional  treatment.  When  slight  in  amount  and  causing  only  a  loosen- 
ing of  and  sense  of  fulness  and  uneasiness  about  the  teeth,  no  local  treatment  may  be 
required  beyond  the  use  of  a  sliglitly  astringent  mouth  wash.  When  the  gums  are  also 
congested  they  should  be  scarified  ami  a  stronger  astringent  (tanuin  dissolved  in  spirits  ol 
wine  is  efficient)  applied  lo  them.  Tincture  of  iodine  is  a  favorite  application  witli  some. 
Any  root  or  tooth  that  may  be  an  excitant  of  inthmimation  is  best  removed,  and  tartar 
ghoiild  be  thoroughly  got  rid  of  from  beneath  the  free  edges  of  the  gum. 

The  continuance  or  oft- repeated  recurrence  of  a  congested  condition  of  gum  and  perio- 
dontura  leads  to  the  absorption  of  the  alveolar  edge  ami  consequent  loss  of  iraphmtation  for 
the  teeth;  the  gradual  deposition  of  tartar  upon  the  root,  besides  being  one  of  the  com- 
monest causes  of  this  condition,  is  apt  to  attend  upon  and  increase  it  when  arising  from 
other  causes,  "When  the  periosteal  inflannnaliun  is  more  acute  and  pus  is  formed  about 
the  necks  of  the  teeth,  a  sohitioa  of  chloride  of  zinc— 8  gra.  to  the  ounce — will  be  found  a 
benrtici.al  mouth  W5ish  and  will  correct  fetor. 

The  general  symptoms  of  dental  periostitis  have  been  given  at  page  435  ;  it  may  be 
added  that  when  due  to  rheumatism,  toothache  is  apt  to  be  present  and  swelling  and  aup- 
punition  absent,  and  that  it  will  often  subside  of  itself,  while  in  a  scrofulous  subject,  or 
when  due  to  syphilis,  the  pain  is  often  sliglit  and  the  lendeticy  to  suppurative  inflamma- 
tion marked,  and  timt  in  these  cases  the  loss  of  the  teeth  is  imminent  and  that  their 
extraction  at  once  may  be  desirable.  Periostitis  of  the  alveolar  process  of  the  jaw,  lead- 
ing to  necrosis,  may  be  caused  by  syphilis,  sloughing  of  the  gums,  or  alveolar  ab^ceji^,  or 
may  have  a  tmuraatic  origin. 

The  fumes  of  phospliorus,  productive  of"  phosphorus  necroeis,'"  probably  find  a  readier 
ingress  when  the  pulp  of  a  tooth  is  exposed,  and  other  irritants  productive  of  perioftieai 
inflammation  may  act  through  the  same  channel. 
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Necrosia  of  the  alveolar  portion  of  ibe  jaw  in  cliildi-cn  may  follow  cither  of  the  exanthe- 
mata, ami  will  not  alvvayg  lea<l  to  ihe  loss  of  the  permanent  teeth  if  due  tirae  is  given  for 
ihe  Sf])anitif>n  of  the  netrowd  ixjiiion. 

Inflammation  of  a  siibHcutp  type  may  attack  tJie  periodontum  of  one  tooth  after  another 
and  lead  to  their  successive  loss  in  cases  where  the  roots  of  tlie  teeth  are  exposeil  through 
the  rei'edence  of  the  pnm.s  and  alveolar  margin  from  senile  absorption  or  other  <:aiisc;>. 

liOCal  Dental  Periostitis. — With  the  exception  of  the  condition  ju.st  mimed, 
inflntnmMlion  attackitig  the  ulveolo-*h-nlal  nierahrune  of  a  single  tooth  results  from  pre- 
I  existing  disease  in  the  tooth  or  is  due  to  some  local  cause  of  irritjition,  such  as  a  ligature 
applied  carelessly  for  regulaJing  purposes  or  for  fracture  of  the  jaw,  the  acounndutioti  of 
tartar,  or  the  undue  and  ohlique  pressure  of  an  niila^onist  tooth.  Chronic  inHtuuniatiotj 
find  thickening  of  iJie  i»erioiloiitum  is  often  complicated  either  as  cause  or  atlect  Mith 
exostosis  or  with  a  very  small  chronic  alveolar  abscess  about  the  apex  of  a  stump,  and  is, 
in  these  ca^s,  associated  sometimes  with  severe  neuralgia^  the  pain  simulaling  that  of 
lic-douloureux. 

The  Dental  Cyits  which  sometimes  form  on  tlie  root.s  of  teeth  are  probably  genemlly 

(the  outcome  of  conditions  wljich  in  their  more  sthenic  form  kiad  to  the  formation  of  alve- 
olar abscess.  An  alvi»olar  abscess  may  pass  into  a  cysti<*  conditiun.  and  it  is  certain  that 
these  cysts  (which  may  contain  choK'sterine)  may  sup|>urate»  and  then  to  all  intents  and 
]>ur|Mi!»t*s  ihi'v  Iw^eome  converted  into  alveolar  abscesses. 

Periodontal  inflammation  of  an  acute  form,  producing  Alveolar  Ab- 
scess, is  the   natural  srtjuel  of  death  of  the  pulp,  the   products  of  the  dt'Com[H)silion  of 
this  structtn-e  piissing  through  the  foramen  at  the  end  of  tlie  root  giving  rise  to  it.     Pus 
formed  between  the   root  and   its  investing  niemhntni^  may  separate  the  latter  from  the 
former  and  escape  arounti  the  neck  tif  the  tooth,  in  which  case,  if  the  dentinal  jmlp  is  ul^^o 
Idead,  the  tooth  becomes  absohitely  necrosed  and  is  to  be  regarded  tis  a  foreign  body.     Pus 
become  diffused  beneath  the  gum,  and  tliis  is  especially  likely  to  occur  in  the  case  of 
er  impacted  wisdom  teeth.     Far  more  commonly,  pus.  derived  from  the  [vulp  chamber 
IFdue  to  the  breaking-down  of  inflammatory  lymph,  wiiicli   has   been   thrown  out  about 
llhe  a\tex  of  the  fang,  is  contained  in  a  circumscribed  abscess  which  embraces   the  end  of 
the  rout  (see  Fig.  271,  k)  and  occujues  an  excavation  in  the  maxilla.     I'n-venlive  treat- 
ment consists  in  the  com(*lete  clearing-out  of  the  root  canals  and  their  thorough  purifica- 
tion with   carbolic  acid,  tiiis,  with   t)ie  administmtion  of  a  saline  purgative  and  the  local 
Labstraction  of  blood  by  the  ap})lication  of  a  leech   to  the  gum  over  Ihe  root,  affords  the 
I  best  chance  of  cutting  short  |)eriodontal    inflammation  that  tends  to  the  formation  of  ab- 
scess.    The  formation  of  an  alveolar  abscess  is  usually  pnci'ded  by  great  local  tindemesa 
to  pressure  on  or  over  the  root  of  the  tooth,  and  atteinled  by  pain  of  a  lhrol)btng  chanic- 
ter,  sometimes  by  rigoi's  and  considerable  constitutional  dtsturbaDce.     Tlie  |iossib|e  occur- 
Irencc  of  pya;mia  from  this  cause  is  not  to   be  overlooked.     Great  serous  effusion  into  the 
PcanceUated  bone  and   the  soft  surrounding  tissues  not  infrequently  takes   place,  mistaken 
Itomctimc^  for  erysipelas  and  occasionally  resulting  in  suppuration;  the  closure  of  the  eye 
[of  the  affected  side,  or  a  swelling  from  tfie  lower  jaw  reaching  half  down  the  neck,  may 
Ithu8  be  produced.     An  absctss  connected  with  an  upper  molar  sometimes  caoses  a  fulness 
[over  the  lower  jaw.     Wljen  an  abscess  is  formed  the  contained  |)U8  tends  to  find  an  exit 
either  through  a  gumboil  (so  called),  or  by  a  fistulous  opening  on  tht*  face,  etc.:  an  open- 
ling  on  the  gum  being  naturally  fornu'cl  when  the  mucous  meruhrane  is  reflected  from  gum 
Ito  cheek  at  a  distance  from  the  alveolar  liorder,  and  a  canal  through  the  body  of  the  bone, 
|i*'  the  root  of  the  tooth  extends  below  such  reflection  of  the  mucous  membrane. 

An  alveolar  abscess  attached  to   the  upper    teeth   may   perforate  the   antrum,   when 

ilied  to  an  incisor  may  open  into  jIh*  nares,  or  when  connected  with  a  lateral  incisor 

'  pa*8  backwards  between   the  compact  layers  of  the  palatine  process  of  the  superior 

mnxilb  or  between  the  periosteum  and  the  hard   palate,  and  open   through  or  behind  the 

foft  |Mtlate.     It  may  also  form  fistulous  openings  on  the  face  near  the  inner  canthus  or 

^iindrr  the  edge  of  the  msilar  bone.     An  alveolar  abscess  connected  with  lower  incisora 

ay  open  ni^der  or  in  front  of  the  chin,  and  above  or  under  the  margin  of  the  jaw  when 

Conm*eted  with  the  other  lower  teeth;  from  a  wisdom  tooth  the  pus  may  pass  forwards  to 

llhe  cimine,  backwards  lo  the  fauces,  or  escape  at  the  angle  of  the  jaw.     Pus  from  an  alve- 

|Citar  absee^is  may  pass  down   the   neck,  and  in  one  case  it  found  exit  below  the  clavicle, 

Iftud  in  ainotber  and  fatal  ease  it  reached  the  armpit. 

The  pus  of  tui  alveolar  abscess  that  distends  the  mucous  membrane  of  the  gum  or  cheek 
I  should  of  course  be  evacuated  by  an  incision,  if  the  extraction  of  the  tooth  d<H'S  not  sulUco 
[for  the   purpose.     A  chronic  gumboil  may  be   regarded  as  a  safety  vent ;  but  abscesses 
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witli  sucli  a  fistulous  opening  on  tbe  gum  may  sometimes  be  curiid  by  pu roping  carboKi 
acid  throDgli  tlie  root  of  the  tooth  until  it  escaj>es  on  the  gum,  followed  up  by  slopping 
th<?  root. 

When  alveolar  abscess  luia  formed  and  doos  not  tend  to  open  on  the  gum,  but  caiuef 
distension  of  the  bone  over  it,  togetlu^r  with  lociil  inflaramulion,  the  tooth,  ad  a  rufe, 
should  be  extmr.ttid  withottt  delay  to  prevent  fiirthef  misehlef,  although  in  some  cas«4  a 
clearing  out  of  the  ptdp  cinimher  and  tin;  piirforumnce  of  rhizodontropy,  coupled  or  ool 
witli  a  direct  opening  into  ihe  abscess  lo  evacuute  the  pus,  may  be  the  right  pntctice. 

In  alveolar  abscess  of  tho  lower  jtiw,  u  [)roniiiien{:e  [hissing  oat  from  any  disea^.*d  toolk 
and  obliteniting  the  nataral  sulcus  betwei^n  gum  and  cheek  will  ptjint  to  the  looth  whick 
ghoidd  be  (Extracted,  and  a  vertical  incision  across  the  abscess  track  within  the  moiilk 
may  be  advisable  to  [jrevent  the  next  step  in  the  formation  of  an  external  Uslulou.-*  opfiiiiijK, 
namely,  the  distension  and  ihinnijig  of  the  skin  preparatory  to  its  perforation.  In  ihcw 
cases  wai-m  Wiiter  should  be  held  in  the  mouth,  and  poultices  should  not  be  applied  to  iKp 
outside  of  the  face. 

A  listulous  opening  on  the  face,  which  has  given  exit  to  a  continual  discharge  for  mrv 
will  at  once  close  up  on  the  extraction  of  the  ti>oth  or  buried  root  which  has  caused  il^but 
a  permanent  riepressed  cicatrix  will  be  left;  in  these  ciu=iee  a  probe  introiluced  fnna  tbt 
outside  will  very  likely  impinge  on  something  which  feels  rough  and  hard  like  dead  Iwoe, 
but  is  really  an  exostosed  and  roughened  tooth  iiuig  ;  absence  of  feiop  in  ihe  diwlar^ 
and  sitigleiiess  of  the  opening  pi>int  to  the  pr<-'sctice  of  u  diseased  l<K»th  and  not  tw« 
disease. 

Skuiods  local  Complications  of  Inflammatuht  Actiox  set  rp  bt 

Tooth  Disease. 

The  disfigurement  of  a  fistulous  o|^Hining  on  the  face,  due  to  neglected  alveolar  abweak 
is  comparatively  common,  but  far  more  severe  complications  are  sometimes  but  verrrwdt 
produced  by  the  inHammatory  involvement  of  surrounding  structures.  The  seventh  arm 
has  liius  been  involved.  f>rodueing  facial  paralysis.  Necrosis  of  the  involved  bone  luu  W 
to  a  fatal  result.  Several  cjises  are  delatled  by  Sailer  in  which  pernrtanenl  loss  of  6ig^t :« 
one  eye  followed  antral  abscess  orinfhiuunatioa  about  the  upi>er  teeth.  In  one  case  amti' 
rosis  of  tliirleen  months'  duration  was  got  rid  of  by  the  extmclion  of  a  carious  lootli  tn>m 
the  end  of  whicli  a  splinter  of  wood  project<!d.  In  the  case  of  a  patient  who  recently  came 
with  symptoms  of  tumor  in  tlte  orbit  into  (iuy's  !ind  there  died,  Dr.  (Jroodhart  inice<l  it<* 
origin  of  mischief  to  caries  of  the  first  left  lower  molar,  which  gave  rise  to  nb*cc5N  --[• 
[juration  in  the  inferior  dental  canal,  acute  ostitis  of  left  side  of  tower  jaw*,  extcfwion  rf 
disease  by  pterygo-maxillary  forisa  to  orbit,  suppuration  in  both  orbiij?,  ostitis  of  vault « 
skull,  and  pyicmia. 

The  spasm  of  the  masseter  which  frequently  attends  disease  about  the  lower  back  Wfik 
is  sometimes  probably  due  to  inflammatory  involvement  of  the  nerve,  and  not  sirapU  » 
reflex  irritalion.  Extraction  of  the  tooth  is  its  cure,  and  the  mouth  niay  l>e  ojienc*!  suffi- 
ciently to  allow  of  this  being  accomplished  by  the  pereevering  use  of  a  wedge  between  ik 
teeth. 

Tartar  or  s,itivary  calculus  consists  of  lime  salts  precipitated  from  the  oral  floJ^ 
together  with  "leptothrix  bucailis,"  epithelial  scales,  &c.  ;  it  esj>ecially  tends  to  form  <• 
the  lingua!  surface  of  the  lower  front  teetli,  and  on  the  buccal  surluce  of  upper  inohir*; 
small  rim  may  he  often  found  on  all  the  teeth  under  the  free  eiigt-A  of  the  gum,  which  naf 
then  present  a  narrow  blue  line  or  be  generally  congcisted.  Brushing  in  the  niatm* 
recommended  for  (he  prevention  of  decay  checks  its  deposition.  Its  presence  in  hrf^ 
mass  aiay  cause  ulcemtion  of  the  tongue,  &.C.,  and  in  much  snuiLler  i|uantity  caa«» 
loosetnng,  and  if  allowed  to  accumulale,  the  loss  of  the  teeth.  It  should  be  carelull y  iu»i 
thoroughly  removed  with  stnall  scaling  instriunents,  used  so  a.*  not  to  make  the  giimbi««A 

All  teeth  that  are  retained  in  the  moiitli  should  by  stopping  and  scaling  l>e  rend«"re«l»» 
Bound  and  firm  as  possible.  A  patient  with  tartar-loaded  and  decaying  teeth  may  tn^ 
for  fre-sh  air,  but  will  hardly  find  it. 

All  sharp  and  jagged  edges  of  teeth  should  \h^  removed  by  a  file  ;  this  is  of  special  i»' 
portance  in  after-life,  as  localization  of  cpithelioraii  of  the  tongue  is  commonly  tracmbk  " 
irritatiou  so  produced. 


I 
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TlMuRS  AND  OTUEK  AFFECTIONS  OF  THE  Gl  MS. 

Sundry  gnra  nffeciiona  are  intimately  connected  wttli  the  teetlu 

Simple  hyperti-ophy  of  the  ^iim;?,  chiefly  od  their  labial  surface,  is  sometimes  met  with 
hen  the  teeth  are  overcrowded,  the  giun  being  shut  out,  iii*  it  were,  from  between  the 
K'k  of  the  teeth.     The  preveuti\'e  treatment  for  this  rondition  is  self -evident,  hut  when 

is  eatiiblished,  and  extraction  ia  inadmissible,  it  may  be  reduced  by  free  scarification  and 
le  applicjktion  of  tannin,  i&e. 

Occasionally,  in  uniieultlty  stubjerts,  hypertrophy  assumes  larger  proportions,  the  crowns 
'  the  teeth  being  buried  in  lobulated  musses  of  gum.  Tlie  Imitnient  consists  of  scaling, 
ee  scarilication  (and  sometimes  exci*iioii)t  together  with  the  local  use  of  aHtringeuts  and 
tor-correcting  applications.  Absorption  of  the  underlying  alveolus,  and  consequent  loss 
'  iiDplantjition  for  the  tefth,  is  apt  to  attend  o[)on  lliia  hypertrophy,  as  it  does  uijon  con- 
oued  extra  vascularity  of  the  gums. 

A  polypus  of  the  gum  is  frequently  fotmd  to  pniject  into  dental  carious  cavitir^.s  wJiieli 
[tend  Wlow  the  gum  ;  it  is  vascular  and  insensitive,  and  should  l>e  cut  away  and  picked 
It  of  the  tooth  c^ivity  preparatory  to  the  filling  oi'  lliis  latter.  This  gum  poly]5U8  is  some- 
tnes  liable  to  be  mistaken  for  [lolypns  of  the  dentinal  pulp. 

Epulis. — The  tumors  classed  uiuler  this  name  present,  in  varying  pro[)oriions,  a  fibrous 
*  myidoid  character,  and  not  infreiinently  have  small  osseous  development  at  their  bases. 
5  regiirds  the  maxiihe,  these  growtlis  essentially  belong  to  the  iilv«'olar  or  tooth-bearing 
>rtion,  and  consequently  can,  as  a  rule,  be  completely  removed  without  interference  with 
ic  basal  |)ortion  of  the  bone.  The  fibrous  tissue  of  the  gum,  th*^  endosteuin,  and  the 
lo-dental  membrane  having  continuity,  may  each  shan.>  in  the  development  of  an 
it  therefore  follows  that  for  the  complete  enidicatinn  of  the  disease,  the  extniction 

»n  adjoining  tooth  or  root  may  be  demanded,  together  with  the  excision  of  the  growth 

d  involved  bone. 

Vascular  tumors My  colleague,  >Ir.  Salter,  has  recorded  a  case  of  a  vascular 

tumor  the  size  and  color  of  a  Morello  cherry,  which  he  found  attached  by  a  narrow  neck 
to  the  ]>eriosteuni  of  a  tooth.  In  my  own  practice  a  lobulated  tumor,  of  polypus  character, 
ad  having  much  the  appearance  of  an  epulis,  overlapped  the  hard  palate,  and  was  (bund 
»  be  attached  by  an  exceedingly  narrow  pedicle  to  the  edge  of  the  periosteum  of  a  decayed 
lolar  tooth.  In  both  these  cases  hemorrhage  of  a  really  alarming  extent  had  occurred, 
nd  in  both  the  tumor  was  removed  by  extnicting  the  tooth. 

The  painful  '*  ulcerative  stomatitis,'*  so  frequently  met  with  in  hospital  practice  among 
roung  childrt^n,  often  demands  the  extraction  of  loosened  and  irritating  teeth,  coupled 
ith  the  internal  administration  of  its  specitie  remedy,  **  chlorate  of  potash." 

[Neuralgia. — A  |K*et«liar  neuralgia,  occurring  as  localized  pain  in  the  edentulous 
ilvt-olar  process  of  old  people,  haa  been  described  by  Gross,  who  advises  excision  of  the 

>ny  part  aflected.] 

The  Extraction  of  Teeth. 

Speaking  generally,  extraction  may  be  required  for  regulation  of  teeth,  which  incliudes 
e  prevention  of  overcrowding  ;  to  prevent  or  get  rid  of  impaction  of  a  wisdom  or  other 
oth  ;  for  neuralgia  and  nerve  irritation  when  its  origin  in  a  tooth  is  not  conlined  to  some 
•ndition  of  the  pulp  which  can  otherwise  be  got  rid  of.  As  a  rule,  in  casea  where  perio- 
;ntitis  (not  rheumatic)  is  established  and  resists  curative  treatment;  wlien  an  alveolar 
ibscess  tends  towards  ojMining  externally;  in  cases  of  vertical  fnicture  of  the  tooth;  in 
le  case  of  loose  and  diseased  teeth  or  roots  which  keep  up  an  unhealthy  con<lilion  of  the 
loulh ;  when  an  epulis  has  probable  connection  with  alveolo-dental  membrane;  and, 
tittlly,  in  some  cases  to  allow  of  more  satisfactory  artificial  restoration. 

Forceps  und  Elevators  are  the  instruments  now  used  for  the  extraction  of  teeth.     The 
>rcep«  adapted  for  the  removal  of  the  different  teeth  will  be  found  described  in  *  Tomes's 
>ent4U  Surgery,'  and  only  a  few  sjjecial  points  will  be  here  noticed  with  regard  to  them 
ul  their  use.     Forceps  should  be  finely  made  and  well  temi>ered,  with  blades  which 
lould  gra«p  the  tootirs  neck  without  pressing  on  the  crown,  as  extraction  is  seldom 
"rv<|uired  for  sound  teeth,  but  for  those  that  are  broken  down  or  hollowed  out  by  decay. 
In  extracting  a  tooth  the  forceps  should  be  applied  lightly  but  closely  to  its  neck  and 
en  sent  firmly  up  (or  down,  as  the  case  may  be)  until  they  gnisp  a  part  of  the  tooth 
iHt  will  resist  some  pressure  ;  the  edges  of  the  blades  will  thus,  as  a  ruie,  be  made  to 
just  within  the  edged  uf  the  aocket,  while  in  the  ca»e  of  the  molars  the  potnta  of  the 
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Iides  will  tii.k<?  grip  at  the  bifurcation  of  the  roots ;  the  right  hold  being  obtaiue<I  bj  thfl 
I'M   movement,  the  instrument  is  tht'nceforth   kept  at  one  with  the  tooth,  whicli  is  fii 
[jjMirulcd  by  u  piirticular  movement  from  its  socket  attachments  and  then  withdrawn. 
Th«-'  accompiiiiyihg  dmwing,  Fig.  274,  shows  the  manner  of  hohling  the  forceps.     Tl 

little  finger  may  be  used  as  a  kind  of  o^iening  sprin] 
niid    tiie   thijmb  shouhl  act  as  a   stop   between   tbi 
handles  nm\  prevent  any  crushing  pressure. 

Tlie  particular  movement  re<|uired  for  the  dislodgJ 
mL-nt  of  u  tooth  depends  on  the  shape  of  'ha  rooli 
Thus,  ihe  upper  incisors  and  canines,  together  witll 
the  lower  bicuspids,  are  more  or  lefis  cotueal.  atjd  urfl 
therefore  to  be  rotated,  wlule  the  lower  incisors  and! 
canines,  together  with  the  upper  bicuspids,  are  morj 
or  less  flattened  from  side  to  si<le,  and  therefore  are  to  be  moved  outwards  and  inwarda 
The  molar  ter^th  are  tiho  to  be  move<t  outwards  and  inwards  before  being  extracted. 

The  direction  in  which  te4'ih  are  withdrawn  from  their  sockets  de|>ends  on  the  position 
held  by  their  roots.  Tpper  fuotars  are  extracteil  downwards  and  outwards  ;  lower  molnrf 
upwards,  and  often  soniewluU  backwards;  while  in  order  to  follow  the  curves  of  then 
respective  roots,  upper  wisdoms  should  be  extracted  downwards,  backwards,  and  oubi 
wards,  while  the  crowns  of  lower  wisdom  teeth  should  be  carried  backwards  and  upwanLl^ 
An  elevator  should  not  be  used  in  extracting  the  upper  wi^^dom  tocith  on  account  of  thfl 
fmgile  nature  of  the  tuberosity  of  the  muxiUa  in  which  it  is  lodged,  but  may  !^ometime| 
be  used  with  advantage  for  a  lower  wisdom  when  the  second  molar  is  sound  and  firtnl:^ 
lut  plan  ted. 

Before  attempting  to  extract  a  birried  and  impacted  lower  wisdom  tooth  a  careful  e.\amii 
nation  should  be  made  with  a  probe  to  see  how  it  is  situated  ;  sonjetimes  it  will  be  founi 
to  iiold  a  horizontal   jiositioii,  its  crown   impinging  upon   and  causing  absorption  of  t 
rcKd  of  the  second   niohir.      In  Ckv^i's  where  it  is  possible  to  exlnvcl   the  impacted  toot 
lower  hawksbill  stump  forceps  with  a  double  curve  and  an  elevator  such  as  shown  in  ~' 
276,  D,  will  he  found  very  useful.     In  cases  where  the  ascending  ramus  would  be  n 
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FIff,  27'i.— A.  Upper  stump  forceps.    B.  Lowrr  ntninp  forcapn. 

Vie.  270.— W«ilgr«-"^i^pcd  icoop  elovators,  which  aro  rrrr  nnornl  In  extrneUnK  bnrlvil  or  math  UoUuir«J-oJ 
•u«fa  im  C.    A.  KlvvMtor  for  npper  rootn.    B.  Oue  uf  u  p»lr  of  olo»«lorB,  (!l(>vU<<<vl   l)y  Mr.  C,  Rogcnif  for  town 
Bucli  »  rout  «•  C  iu«y  auoiellme*  bo  boat  romovoil  from  the  uppor  Jiiw  with  na  iu«lrutnoal  haviug  »  cpinil 
ai«d  Ukr  n  corkJicrev. 

sarily  injured  in  attempts  to  remove  the  wisdom,  the  second  molar  should  be 
and  then  the  buried  tooth  may  erupt  without  further  trouble,  or  can  fw  easily  ren 
still  a  source  of  irrilatiun.     Stump  forceps,  as  here  figured  (Fig.   275),  are  fa 
adapted  for  the  extraction  of  bicuspids  than  the  so-called  bicuspid  Ibrceps. 

In  the  case  of  a  muchbruken-down  or  hollowed-out  lower  molar,  iusteiid  of  usii^ 
forcejis,  it  is  better  to  griisp  with  stump  forceps  the  one  of  the  two  roots  which 
best  hoi«l,  and  if  the  union  between  the  roots  is  not  strong  enough  to  allow  of  tlij 
drawal  together,  the  remaining  separate  root  will  be  easily  removed. 


AFFECTIONS    OF    THE    PHARYNX   AND   (ESOPHAGUS. 


441 


The  three  undivided  roots  of  a  erownless  upper  molar  may  be  extracted  wiih  *'  Colemaii'a 
lforc<"p8/'  or  with  long  tlat-bladed^  loose-jointi^d  slump  forceps  as  made  by  Collins. 

Occasionally  dividing  forceps  may  be  used  with  advantage  in  exlractitig  united  roots  of 
I  either  upper  or  lower  mohirs. 

When  a  root  is  partially  covered  over  with  gum  tine  position  of  ita  edges  should  be 
defined  with  a  probe  before  any  attem[tt  is  made  to  gniap  it. 

»With  well-made  forcep.%  lanL'ing  the  gum»  bei'ore  extraction  is  usually  unnecessary,  but 
Bometimes,  eR[H'cially  in  isolated  teeth,  ihe  gum  is  strongly  adherent  to  ll»e  tootli  and  is 
ftpt  to  be  torn  away  with  it  if  not  Jirst  sepamted. 

Fistulous  openings  on  the  face  are  seldom  seen  in  connection  with  children's  teini>orar3' 

I  teeth,  but  the  external  alveolar  plate  is  often  [>erlbrated,  and  the   end  of  a  root  pmjects 
through  and  cau.ses  ulceration,  which  may  lead  to  a<lhesion  between  gum  and  cheek  ;  the 
teeth  causing  this  irritation  are  easily  pushed  out  with  an  elevator. 
Persistent   hemorrhage  following  the  extraction  of  a  lootli  and  resisting  cold  may  bo 
Stayed  by  tightly  packing  the  socket  with  rolls  of  softened  niatico  leaf  (Tomes)^  or  with  a 
Birip  of  lint  cut  to  a  (»oint  and  dipped  in  a  spirit  solution  of  tannin,  a  com[»ress  being  placed 
over  and  kept  in  place  by  tht*  opposite  teeth.     At  the  same  time  astringents  or  iron  should 
be  given  internally  if  the  hemorrhagic  diathesis  exists,  or  approfsriate  measures  be  taken 
^■ff  the  bleeding  in  the  case  of  a  woman  appears  to  be  vicarious.     [Plugging  the  cavity  with 
^nplaster  hsis  been  proposed,  but   the   best    method  in  obstinate   bleeding  is  to  introduce  a 
^uuiall  cork  into  the  socket,  and  hold  the  jaws  tirmly  logetlter  by  a  bandage.] 
^*     When  natural   leet)»  are  lost,  artificial  ones  unquestionably  conduce  to  comfort  and 
health. 

In  elderly  people  teeth  that  project  in  an  unsightly  manner  can  often  be  shortened  with 
auch  advantage  and  without  pain.  Th<.'  roots  of  upper  front  teeth  and  of  lower  teeth,  if 
healthy,  may  often  he  retained  in  the  mouth  with  giiin*  The  wJtolesaleand  indi?icriminate 
extraction  of  teeth  is  to  be  strongly  reprobated,  leading,  as  it  does,  to  [>remature  absorp- 
|ion  of  the  alveolar  processes,  and  thus  often  reducing  in  middle  age  the  lower  jaw  to  a 
evel  with  the  root  of  tlie  tongue,  and,  therefore,  ill-litted  to  su import  arlilicial  teeth, 
^evend  painful  cases  resulting  from  extreme  absorption,  due  to  this  practice,  have  lately 
"  een  seen  by  me. 

In  the  cases  of  cleft  or  perforate  palate  which  are  not  amenable  to  surgical  treatment, 
.jU'tilicial  restoration  should  be  had  recourse  to. 

An  obturator  should  only  span  the  orifice  in  recent  cases  of  perfonuion,  in  order  that 
eclusioo  by  the  approximation  of  the  edges  of  the  opening  may  not  be  interfered  with, 
rid  in  no  case  should  a  method  of  fixing  in  the  plate  be  used  that  will  tend  to  enlarge  the 
4>erture. 


AFFECTIONS  OF  THE  PHAEYNX  AND  GESOPHAGTTS. 
Inflammation  and  Suppukation  op  the  Pharynx 

irith  in  the  feeble  and  cachectic  subject,  and  comes  on  with  genernl  and  local  symp- 
iiiot  unlike  those  of  quinsy,  both  affections  being  often  associated.     l*ain  with  ditliculty 
llowing  is  the  chief  local,  while  fever  with  constitutional  disturbance  is  the  chief 
encnd  symptom. 

Abscess  may  be  the  result  of  an  acute  or  chronic  inflammation  of  the  part,  and  shows 
It*  by  some  bulging  or  projection  of  the  mucous  covering  of  the  plmrynx.  It  may  be  so 
I  »8  to  interfere  with,  tf  not  prevent  deglutition,  or  even  to  impede  respinition.  1  have 
thi^  occur  twice  in  eases  of  spinal  disease.  When  these  conditions  exist,  the  abscess 
must  be  o|>ened,  the  best  instrument  to  use  being  a  straight  bistoury  protected  up  to  the 
H>int  by  a  piece  of  lint  or  stnipping.  An  instrument  called  a  pharyngotome  has  been 
levied  for  the  purpose,  and  answers  well,  hut  the  bistoury  is  prefenible.  Tonics,  such  as 
quinine,  iron,  or  the  mineral  acids,  are  nlmust  always  re«|uire<l  in  these  cases.  Steaming 
Jie  throat  gives  great  comforl,  as  well  as  external  warm  applications.  Nutritious  Ibod 
ihould  idwa^s  be  allowed.  The  surgeon  should  remember  that  a  |>ost -pharyngeal  abscess 
liay  be  due  to  disease  of  the  vertebrae  or  base  of  llie  skull,  but  such  csides  are  generally 
thronic, 

Tumors  of  the  pharynx  may  also  give  rise  to  the  external  appearances  of  a 
chronic  absces**  by  pressing  the  mucous  membrane  forward,  and  cancerous  tumors  are  very 
iliahle  in  do  this.     One  of  the  most  marked  oaaes  of  the  kind  I  ever  saw  turned  out  to  he  a 
ijphilitic  gummatous  tumor  which  was  so  large  as  to  make  me  suspect  its  cancerous  nature, 
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but.  on  mvestig»»tion  it   proved  to  be  sypliilitic,  and  was  cured  hy  ten-gmin  dosea  of  th€r| 
ioilifle  of  prttas:*ium  in  bark  three  limes  a  day. 

The  cancerous  tumors  jrenerally  commence  in  the  up|»er  purt  fif  the  pharynx,  and  cauaAi 
obslrtiction  of  live  posterior  nures  ;  as  ihey  grow  downwanls  they  simulate  a  pharyngeal! 
|Kilypu8.  Two  such  wises  in  young  people  have  bix^n  uiiih*r  my  ei»re,  and  both  <lie<l.  lil 
was  a  question  in  botli  whether  the  disease  was  not  originally  in  the  tonsil,  but  it  np^ieare^l 
to  have  originated  above  the  gland. 

Dysphagia 

is  merely  a  symptom,  and  due  to  numberless  conditions,  which  rannot  be  treated  till  thoj 
cause  is  known.     Toa^cerlain  this  is  consequently  most  important,  and  d'hould  always 
done  by  eliminatinfr  every  [lossible  cause.     It  may  be  that  the  symptom  arises  from  somol 
want  of  (lower  in  the  jtlmryrigenl  muscles  or  fnim  a'sophageul  ulcfration  or  obstruction.! 
If  the  former  eanse  holds,  the  condition  may  be  due  to  a  paralysis  of  the  muscles  of  th€ 
part  frt>m  cerebrul  disease,  to  hysteria,  or  to  diplitlicriii — as  under  all  these  circumstance 
there  may  be  a  more  or  less  roraplete  loss  of  power  in  the  act  of  swallowing — ftKnl  or  fluid 
passing  into  the  nose  or  the  larynx  j)rt)ducing  siittouation.     Titis  condition  is  often  present 
after  the  operation  of  tracheotomy  for  croup,  the  want  of  adaptive  power  in  the  muscles  of 
deglutition  allowing  liquid  food  to  travel  down  the  larynx  and  apj>ear  at  the  external 
tracheal  wound.     Laryngeal  and  pharyngeal  tumors  and  tumors  about  the  base  of  the 
tongue,  can  also  produce  the  same  symptoms. 

When  dysphagia  is  due  to  (jjjsopluigeal  obstruction,  it  may  arise  from  s|>asmodic  or 
organic  stricture  of  the  tube  itself,  or,  to  the  presence  oC  cancerous,  sy[)hililic,  or  siniploj 
ulceration;  when    to    pressure  from  without,  to  8on»e  thoracic,  cervical,  or  aneuri^ma 
tumor,  or  to  the  presence  of  a  foreign  body  in  the  itibe. 

Stricture  of  the  CBsophagus,  a^  a  rule,  takes  place  at  \ts  upper  end  beliind  the 
cricroid  cartilage,  though  it  may  also  occur  at  other  parts.'  It  may  be  spasmodic  ofj 
hysterical,  but  more  frequently  is  associated  with  some  kind  of  ulcerative  action,  simple 
syphilitic,  or  cancerous  ;  occasionally  iL  is  clcah-iviah  the  result  of  a  former  injury,  such 
as  the  swallowing  of  a  corrosive  fluid.  In  the  majority  of  cases,  however,  the  disease  ia 
due  to  cancer.  It  is  a  great  question  whether  a  simple  fibrous  stricture  of  the  ccsopliagus. 
such  as  is  found  in  tiie  urethm,  ever  takes  place,  rhorncic  uneurism  is  capable  of  pro- 
ducing every  symptom  of  this  aftection. 

Spasmodic  or  hysterical  stricture  is  usually  met  with  in  the  young,  but  it  maj 
be  found  at  ul!  ajjes.  Pajjet  \nxi  described  it  as  a  kind  of  fetammoring  of  the  muscles.  It 
is  probably  always  associated  with  some  local  irritation,  follicular  intlammalion  or  ulcern- 
tion.  This  may  have  originated  by  itself,  or  been  caused  by  an  injury  such  as  a  scnttch 
from  the  passage  ol'  a  liard  or  sharp  body.  It  is,  moreover,  usually  as^iociated  with  dys- 
phagia. The  dysphagia  is  likewise  intermittent  and  uncertain  ;  as  when  a  patient  is 
given  food  or  fluid  to  test  her  [>ower,  it  will  be  said  that  it  is  impossible  to  do  what  is 
required,  and  should  il  be  attempted  to  a  certainty  the  sufferer  may  half  choke.  Yet,  at 
other  limes  when  otherwise  engaged,  forn]  can  be  taken.  If  a  prohang  be  used  to  examine 
the  part,  its  introduction  will  be  violently  opposed  hy  the  pharyngeal  muscles,  though 
with  a  little  steady  pressure,  all  obstruction  will  be  overcome.  [The  treatment  of  lh«*se 
cases  cousisis  in  general  measures  associated  with  dilatation  by  the  probang,] 


GEsopnAOEAL  Obstrcction. 

When  a  patient  complains  of  difflculty  in  swallowing,  or  rather  of  ditliculty  in  |>assing 
food  onwards  down  the  opsophagus  after  the  act  of  swallowing  has  lieen  j)erfonned,  and  of 
its  stilKsequent  return  into  the  mouth,  the  surgeon  in  looking  for  its  cause  should  first  think 
of  thoracic  nineuri!*m,  then  of  cancer  of  some  porliini  of  the  tulie,  and,  lastly,  of  simple 
ulceration.  lie  should  also  always  inquire  into  the  history  of  the  case,  and  satisfy  himstdf 
that  in  no  previous  period  has  the  patient  sustained  any  local  injury  from  the  swallowing 
of  boiling  water  or  corrosive  fluid.  If  the  last  cause  be  eliminated,  and  a  careful  exami- 
nation of  the  chest  with  other  modes  of  investigation  dis|>osc  of  the  question  of  aneurism, 
then  that  of  cancer  becomes  the  most  imporiant,  as  there  is  little  doubt  that  such,  in  the 
majority  of  cases  of  organic  stricture  of  the  o»soplaigus,  is  the  true  cause.     In  the  earljf 

[*  See  "Localization  of  Diseiisied  Action  in  (Esophagus, "  bv  Harrison  Alien,  *  Philftdolpbixi  Me 
cal  Times,'  October  13,  1877.] 
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ittgos  of   llie    affection    tlie  tllagnodis  is  difficult;  indeed  at  lliis  period  the  sur;?eon  is 

L'ldoai  ctMJsiilted,  tor  so  long  us  wjlid   luod  |msst's,  the  i«itient  is  hiirdly  awai-c  of  any 

loL.'<lructiun  existing,  us  llin  Imbii  of  swiilltjwing  small   boluses  of  tbod  grows  pari  pas  ft* 

kith   tbe  obstruction-     An  attack  ot'  spasm  is  perliaps  the  first  8ym)»toni  tliiit  uirracts 

Ivoticc,  s|Hisin  wliich  conniletely  dofiCi?  the  cunal,  and  causes  retjttrgiiatinn  of  the  fo<:>d. 

At  this  parly  period  ot' the  disease  the  surgeon  will  [irobably  be  able  lo  pass  a  probang, 
Ptitough  it  may  be  only  a  sniall  one.  As  the  disease  [trogresses  ^ome  sign:*  of  ulcerulive 
Ruction  nmy  appear,  such  as  the  discharge  of  pus  or  blood,  which  ustially  cotnes  up  with 
the  regurgitated  food,  and  when  this  occurs  tliere  is  no  belter  indication  of  the  presence  of 
ulcerative  action.  If  the  imtirnl  be  midtllc  aged,  the  probabilities  of  the  disease  being  of 
'a  cnncerous  nature  are  very  strnng,  and  shouhl  there  be  any  local  thickening  behind  the 
llarynx  or  glandular  enlargement,  these  probabilities  are  enhanced.  When,  however,  the 
[jtatient  is  a  young  adult,  and  n  liistory  of  syphilis  exists,  its  syphilitic  nature  is  remlered 
[probable,  tis  simjile  or  sypljilitic  ulceration  of  the  tcsophagus  is  sulHcient  of  itselt"  to  cause 
[complete  a*so(diageal  obsirnction,  sinuilaling  stricture — the  spasmodic  contraction  oi  the 
Imuscles  of  the  tube  having  much  to  do  in  bringing  about  this  result.  The  ibllowing  case, 
[which  occurred  in  a  patient  of  Dr.  Ilubersbon's,  illustrates  these  jHunts  very  forcibly: 
[The  patient,  let.  48,  was  dying  irom  starvation  caused  by  inability  to  swallow  on  acconni 
rof  a^sophugeiil  disease,  and  far  it  I  |>erlbnned  the  operation  of  gastrostomy,  Tlic  man 
[lived  six  days  afterwards,  and  died  of  pneumonia.  After  death,  nearly  a  complete  ring 
I  of  ulceration  was  fiunid  al  the  upper  part  of  the  icsophugus,  which  had  caused  all  his 
I ftViTiplonis.  Its  sy])hilitic  nature  could  not  be  decided,  although  the.  m?in  gave  a  history  of 
I  having  hud  the  dlseiL^e  t\\»*nty  years  [jreviously.  The  repair  ut  the  seal  of  opemtion  was 
[most  complete,  the  stomach  and  integuments  having  firmly  united.  No  peritonitis 
[existed. 

I  once  saw,  in  consultation  with  Jlr.  Pink,  of  Greenwich,  and  Dr.  Wilks,  a  case  of 

complete  (esophageal  obstruction  wliicli  we  all  believed  to  be  cancerous,  but  wliicli  so  far 

improved  under  the  ex[iectant  treatment  as  to  idlow  <»f  the  passage  of  wellininced  food 

with  comparative  comfort.     Several  months  later,  however,  cimi[)lei.e  dvspliagta  ivtumed, 

'  and  the  man  died,  a  direct  comrnunteation  having  taken  [tluce  between   the  vrsopluigus 

Qd  the  re^ipirutory  tract  from  extension  of  the  cancerous  ulceration.     Ilmi  u  bougie  been 

pd  in  \\\'\»  case,  a  fatal  resulf  would  probably  ma  a  conseijuence  have  tiiken  place. 

'"A»  the  disease  progresses  otiier  symjttoms  will  ap|K*ar,  tor  the  ulcer  may  eat  its  way 

i  into  the  Uirynx  or  trachea,  when  it  soon  proves  fatal.     It  is  from  this  fact  that  the  surgeon 

I  should  always  be  \&ry  chary  of  passing  any  bougie  down  the  o'sophagus,  because  when 

ulcenition  has  Uiken  place,  l»e  will  be  very  liable  to  do  harm,  and  may  cause  perforation 

[of  the  ulcer  into  the  air-passages,  or  even  the  [jleura. 

TitEATMEST — Assuming  the  [lathology  of  stricture  of  tlie  fc^ophagus  which  has  bc^en 
given  to  be  correct,  the  treitfment  l<y  diJalation  is  not  only  useless  hut  dangerous  t^j-rept 
when  the  stricture  is  of  l/ie  cirntricia/  form ;  for  when  it  is  due  to  cancerous  or  other 
ulceration  the  irritation  of  a  bougie  must  do  harm,  and  the  piissagc  of  an  instruun-nt  is 
likely  to  hasten  the  fatal  termination  of  the  disease.  In  the  cicatricial  form,  however,  or 
that  which  IblJows  some  local  injury,  sucli  as  can  be  j>roduced  by  an  irritant  tluiil,  dilatn- 
tiou  is  of  grejit  value,  and  such  treatment  if  it  does  not  cure  the  diseuj^e  will  at  least 
I  prolong  life,  A  bougie  us  large  as  can  be  passed  should  be  introduced  daily,  ami  retained. 
The  patient  should,  when  possible,  take  solid  food  finely  tninced,  and  when  otherwise, 
fluid  nourishment.  Milk  can  often  be  drunk  when  other  liwd  is  refused.  Beef  tea  ia 
nlways  u»eful,  and  Ilassairs  Hour  of  meat  mixed  with  it  is  an  excellent  addition.  Brand** 
liquid  essence  of  meat  is  also  invaluable.  [Tiie  menl-juiceg  and  fluid-beef  sold  in  our 
I  cities  answer  the  san»e  pur|»ose.] 

When  swallowing  bc<'omes  ini()0S8ible,  the  cautious  passage  of  h  fine  tube  through  the 
Atricture  tor  the  introduction  of  liipiid  foo<l  may  be  undertaken,  iliongh  litis  proceeiling  ia 
luuardous,  and  can  rarely  be  repeated  for  many  days.  Nutritious  enematii  appear  U*  me 
to  be  preferable,  beef  tea  thickened  with  fiour  or  arrowroot,  with  milk  and  egg,  or  a  mix- 
lure  of  u  pound  of  mioccil  beef  and  one-third  of  a  poiuid  of  fresh  pancrea-*,  one-half  of 
which  being  introduced  into  the  rectum  night  and  niorniiig,  administered  every  four  hours 
alternately,  tending  more  than  any  thing  else  to  keep  up  the  powers  of  tlje  patient,  When 
.all  these  means  fail,  or  rather  before^for  it  is  known  that  life  cannot  be  verv  long  main- 
tained under  such  circumstances — the  ijuestion  of  (►peniiig  the  siomach  by  an  oj^icmtion 
tt)U**t  be  enterlnined. 

Billroth  recently  has  cut  ilown  upon  the  'jcsophagus  and  excised  the  cancerous  growth, 

but  without  suceess-^the  operutifun,  however,  is  only  commended  to  our  consideration  by 

2d 
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the  eminence  of  the  surgeon  who  performed  it.  [See  on  this  subject  an  extract  in  the 
*  Philadelphia  Medical  Times,'  September  29,  1877,  and  also  article  by  Langenbeck, 
*'Ueber  Extirpation  des  Pharynx,"  *  Archiv  fiir  Klin.  Chir.,*  Berlin,  1879.] 

Foreign  Bodies 

are  occasionally  arrested  in  the  pharynx,  and,  when  pointed,  may  become  fixed  in  the 
soft  parts  about  the  base  of  the  tongue,  or  between  the  pillars  of  the  fauces ;  but  when 
bulky  and  solid,  they  are  «»enerally  arrested  at  the  narrowest  portion  of  the  tube,  its  lowest 
portion,  behind  the  cricoid  cartilage,  or  at  the  cardia.  The  discomfort  caused  by  this 
accident  is  at  times  very  great,  and  ditliculty  in  swallowing,  pain,  and  the  disposition  to 
vomit  are  common  symptoms.  A  pricking  sensation  in  the  part  is  generally  present 
when  the  substance  is  pointed,  although  it  must  be  remembered  that  this  symptom  often 
remains  after  the  substance  has  been  dislodged.  Where  the  epiglottis  or  upper  orifice  of 
the  larynx  is  irritated,  cough  and  other  laryngeal  symptoms  will  be  produced,  and  the 
same  may  be  said  when  a  solid  body  becomes  impacted  behind  the  larynx ;  the  larynx 
under  these  circumstances  being  either  so  compressed  as  to  cause  suffocation,  or  so  irritated 
as  to  give  rise  to  spasm,  either  of  these  causes  being  sufficient  to  produce  death. 

When  small  bodies  lodge  in  the  part,  they  may  give  rise  to  inflammation  and  abscesses 
in  the  pharynx  and  neck  ;  indeed,  instances  are  on  record  in  which  disease  of  the  cervical 
vertebne  has  been  the  result.  Coins  may  be  impacted  in  the  pharynx  for  many  months, 
and  Dr.  O.  Ward  relates  a  case  ('Path.  Trans.,'  1848-9)  in  which  a  halfpenny  was  so 
placed  for  eight  months,  the  child  at  last,  in  a  fit  of  coughing,  bringing  it  up. 

Treatment. — Whenever  a  foreign  body,  large  or  small,  is  suspected  to  have  become 
lodged  in  the  pharynx,  a  surgical  exploration  of  the  mouth,  base  of  the  tongue,  and  fauces 

should  be  made,  and  by  carefully  sweeping  these 
Fio.  277.  parts  with  the  index  finger  any  foreign  body  will 

be  detected.  J^y  this  proceeding  the  foreign 
body  may  be  dislodged.  When  any  body  is  fixed 
in  a  part,  it  may  be  removed  by  forceps,  the  ordi- 
nary dressing  forceps,  ae  a  rule,  sufficing ;  when 
the  body  is  lower  down  the  revolving  cesopha- 
geal  forceps,  as  made  for  me  by  Mr.  Krohne, 
of  Duke  Street,  Manchester  Square  (Fig.  277), 
may  be  used.  When  a  coin  has  been  swal- 
lowed by  a  child,  and  become  impacted  in  the 
pharynx,  the  child  should  be  laid  across  a  pil- 
low upon  his  belly  on  a  table,  with  the  head 
hanging  over  the  end,  and  supported.  The 
surgeon  should  then  introduce  his  finger  into 

Rev^'ol^  pharyngeal  forcop-  for  the  remoral  of         the  mOUth   and   depress  the   child's  tOngUe,  the 

forciKQ  bodies,  &c.  coin    by   this   manoeuvre    sliding   out    of    its 

place. 

When  a  solid  mass  has  become  impacted  in  the  lower  part  of  the  pharynx  behind  the  cri- 
coid cartilage  and  the  finger  cannot  dislodge  it,  no  forcible  attempt  should  be  made  to  push 
it  down  into  the  stomach,  although  laryngotomy  may  be  called  for  to  preserve  life.  If  a 
second  attempt  to  move  the  impacted  body  fail,  it  is  well  to  desist,  as  by  the  lapse  of  time 
the  spasm  which  existed  when  the  first  attempt  failed  may  disappear,  and  a  renewed  effort 
may  be  crowned  with  success.  Soft  bodies  likewise  become  softer,  and  consequently  can 
be  better  removed  or  pushed  downwards.  A  good  deal  may,  however,  be  done  by  digital 
manipulation,  both  inside  and  outside  the  mouth,  either  to  dislodge  the  foreign  body  or  to 
so  alter  its  shape  by  s<iueezing  as  to  enable  it  to  pass  downwards.  The  laryngoscopic 
mirror  is  often  of  great  service  in  detecting  the  presence  of  a  small  impacted  body,  and 
in  guiding  the  surgeon  to  its  position.  False  teeth  not  unfrequently  become  dislodged  and 
impacted  in  the  pharynx.  Paget  has  related  such  a  case,  where  a  man  in  a  fit  had  one 
of  his  sets  in  the  pharynx,  where  they  remained  four  months.  They  were  afterwards 
dislodged  from  between  the  base  of  the  tongue  and  the  epiglottis  (*Med.  Times,'  1862). 

In  1804,  when  performing  ovariotomy  on  a  lady,  under  chloroform,  alarming  symptoms 
of  suffocation  set  in,  and  on  opening  the  mouth  I  found  half  a  set  of  teeth  had  become 
dislodged  and  fallen  into  the  pharynx.  I  have  also  heard  of  several  similar  cases.  Before 
giving  chloroform  to  old  people  the  teeth  always  should  be  examined,  and  false  sets 
removed.  When  such  bodies  become  impacted,  much  care  is  needed  in  their  extraction, 
and  the  utmost  gentleness  used. 
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Wounds  of  the  pharynx,  as  a  nsult  of  acflidcnt,  are  occasionally  met  witli,  fall- 
ing with  a  sharji  body  in  rlie  mouth  bi'lng  the  niosit  frL>qu<:irjt,  and  when  ihey  do  not 
involvo  any  largi'  vesiisel,  tlu.'y  g+Miemlly  do  well.  Durham  relates  a  ca^e  of  a  boy,  a?t.  7, 
in  •Holmes's  System  of  Surgery,'  vol.  ii,  in  which  Mr.  Johnson,  of  St,  George's,  bad  to 
ligature  the  carotid  artery  for  repeated  bleedings  following  a  |»unctured  wound  uf  this  part 
[iroduciMl  by  the  end  of  a  parasol,  in  whieh  an  excellent  recovery  ensued. 

[I  once  saw  a  wound  of  tin*  lower  jiiirt  <»f  the  jiiiurynx  produced  m  the  attempt  at  .suicide 
by  cutting  the  throat.  The  inrision  pa^^^ied  betwi-t-n  the  thyroid  cartilugi*  and  hytJid  In^ne, 
and  then  divided  transversely  tlie  pharynx  or  upper  part  of  the  tesopluigus,  so  that  but  a 
narniw  strip  of  (he  posterior  wall  rt'muined  intact.  The  ca{*e  was  treated  expectantly  by 
the  attendant,  and  fed  for  a  long  period  by  a  ttihe  passed  tfirough  the  opening.  He  tJnally 
recovered,  but  whether  lilrieliire  reinained  ]  am  not  able  to  «iy J.  13.  K.J 

Foreign  bodies  in  the  cesophagUS  are  moiitly  arresl*-'d  at  the  two  narrowest  por- 
lionsujf  the  tube — its  origin  bt-hind  (he  cricoid  cartilage,  or  at  it.s  lower  end  just  above  the 
diaphnigux— ami  anything  ihnt  can  be  swallowed  may  be  *o  impactc*!. 
The  symptoms  to  which  this  accident  gives  rise  are  extremely  uncer- 
tain. When  the  upper  part  of  the  tube  is  obstructed  the  laryngeal 
symptoms  are  generally  alarming  (Fig.  27H),  and  when  the  obstruc- 
tion 1«  not  complete,  tliey  may  be  very  slight.  [I  have  been  told  of 
an  instance,  where  traclieotomy  Avas  j»erlV»rmed  for  foreign  lioily  in  the 
nir  jMissages,  in  wliich  the  allrndant  on  making  an  autopsy  discuvend 
the  foreign  body  in  the  lesophugus,]  X'omiting,  however,  under  both 
circniustanees,  will  probably  iak«?  place  to  expel  the  obstructing  body, 
and  when  thi.s  is  severe,  rupture  of  the  tesophagus  may  ensue.  This 
accident  is  to  be  sus^pecte*!,  when,  after  severe  and  re[>eated  straining 
the  foreign  body  is  ejected  with  vioh^nce,  its  ejection  b«'ing  attended 
with  hf  morrhage  and  followi^l  by  emphysema  of  the  neck.  An  in- 
teresting paper  on  this  subject  may  he  referred  to,  by  Dr.  Fitz 
(•American  Journal  of  Med.  Sciences,'  January,  1877).  As  a  rule, 
however,  besidej*  the  mechanical  symptoms,  the  mere  preiience  of  a 
foreign  l>ody  in  the  tnlJe  produces,  necondary  inflammatory  symptoms 
may  be  set  up,  which  may  give  rise  to  a  fatal  r«*sult.  Tlius,  a  case 
i»  on  record,  in  which  a  fish  bone  perforated  the  ht-art  and  catnjcd  a 
filial  hemorrhage  (Andrews,  'Lancet,'  18*H*);  in  another,  where  a 
sharp  ^piculum  of  bone  caused  ulceration  on  the  third  day  into  the 
aortu  (Spry,  *  l*ulh.  Trans,'  vol.  iv,  18.>'J);  and  in  a  third,  where  dis- 
cvise of  the  spinal  cord  ensued  a.s  a  conse(|uence  of  ulceration  of  the 
littler  vertebral  substance,  i'ollowing  the  arrest  of  a  piece  of  bone  in  the 

(Iphugus  (Ogle,  J.  W.,  *l*ath.  Traiii*./  vol.  iv,  18.").*i).  Erichsen 
I  records  a  case  in  whicii  a  jtiece  of  gutta  percha  lortned  for  itself  a 
'  Iwd  in  the  wall  of  the  a'so])hagus  for  u[»war«Ls  of  six  months,  and  de- 
stroyed lifii  by  cruising  ulceration  into  a  vessel  and  hemorrhages  and  a  second,  in  which  a 
man  died  suddenly  from  luematemesis,  the  cause  being  discovered  after  death  to  be  a  half- 
cmown  imjiacted  in  the  tesophagus,  ulcerating  into  the  aortn.  (iairdner  like%vi.se  gives  a 
cAse  where  a  tish  bone  passed  through  the  posterior  wall  of  the  tt'so[diagus  and  w-'as  tound 
cml>pdded  in  pus  in  front  of  tlie  vertebral  column  (' Med.-Chir.  Son.,'  Edinburgh,  18.jl)j, 
and  my  friend  Dr.  Sutton  also  has  told  nie  of  an  instance  where  a  luiuUic  so  plugged  his 
pharynx  with  tow  as  to  cause  death  by  sut!ocation. 

Diagnosis It  is  impossible  for  a  surgeon  under  all  circumstances  to  say  with  cer- 
tainty tt«  to  the  presence  or  absence  of  any  foreign  body  in  the  oesophagus.  When  ii  tmn 
!)♦•  fpft  by  the  finger  or  bougie,  no  doubt  can  be  entertained  ;  yet,  on  the  other  hand,  when 
no  such  evidence  is  obtainable  it  may  often  be  present,  for  a  foreign  body  of  small  sixe 
may  l»eeome  so  fixed  in  one  side  of  tlie  tube  as  to  escape  detection  in  the  passage  of  an 
instrument.  The  best  iKJUgie  for  diagmtstic  purposes  is  one  made  (d'  wdndelMXie,  with  a 
smooth  |M»lished  iron  knob  at  its  end,  the  one  with  a  sponge  at  the  end  being  useless. 

TuKATMKNT When  a  fitreign  body  is  detected,  the  sooner  it  can  be  taken  away  the 

better.  If  the  material  be  $oJ).  and  di(fe»tibley  it  may  be  pushed  downwards  by  means  of 
on  ordinary  s|Kjnge  f»r  ivory  probang  or  the  tube  of  a  stomach  pump,  care  being  taken  not 
to  use  force,  tor  such  material  will  soften  by  tlie  natural  secretion  of  the  part  after  tlie 
lnp«c  of  a  few  hours,  and  thus  will  be  mow  readily  pressed  on.  Should,  however,  the 
offending  body  bo  pointed,  hard,  or  large,  all  idea  of  pushing  it  on  must  be  dismissscd,  such 
n  practice  l>eing  most  dangerous,  although  it  has  been  done  with  impunity;  a  jagged  plute 
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4o2  AFFECTIONS    OF   THE    PHARYNX   AND   (ESOPHAGUS. 

with  teeth  having  been  pushed  into  the  stomach  and  paf^sed  per  anum.  Small  points 
bodies  may  be  caught  by  the  '*  horsehair"  probang  (Fig.  279),  passed  carefully  beyond  the 
position  in  which  the  foreign  body  is  supposed  to  be  placed,  and  then  gently  expanded, 
rotated,  and  withdrawn,  the  compression  and  rotation  of  the  instrument  causing  the  hair 
to  spread  out  and  to  expand  the  oesophagus.  Sharp-pointed  bodies  or  impacted  hard 
irregular  bodies  should,  when  possible,  be  removed  by  forceps.  Those  figured  in  No.  277 
are  the  best,  as  they  can  be  made  to  open  when  in  the  pharynx  in  all  directions. 

Fio.  279. 


CittH 


Horaehair  probang  expanded  and  nnexpanded. 

Vomiting  will  often  cause  the  dislodgraent  of  a  foreign  body,  though  at  times  it  may 
render  it  more  fixed.  When  vomiting  cannot  be  produced  by  the  administration  of  medi- 
cine, a  solution  of  tartarized  antimony,  or  of  apomorphia  gr.  ^\y»  injected  beneath  the  skin 
is  said  to  act  as  well. 

Coins  and  other  flat  but  not  pointed  bodies  can  often  be  removed  by  means  of  the  money 

probang  (Fig.  280),  the  circular  hook  catching  the  coin  and 
Fio.  280.  drawing  it  upwards. 

Swallowing  a  large  bolus  of  bread  may  carry  downwards 
any  fine  bone  or  bristle,  a  draught  of  any  liquid  assisting 
the  process. 

GQsophagotoxny  has  an  established  position  in  prac- 
tical surgery,  and  the  principles  laid  down  many  years  ago 
by  Arnott,  are  now  generally  accepted,  viz.,  ♦*  where  a  solid 
substance,  though  only  of  moderate  size  and  irregular  shape, 
has  become  fixed  at  the  commencement  of  the  oesophagus, 
or  low  down  in  the  pharynx,  and  has  resisted  a  fair  trial  for 
its  extraction  or  displacement,  its  removal  should  at  once  be 
Mone7probang,  with  «po»g«  at  one  effected  by  incision,  although  no  urgent  symptoms  may  be 
end.  present"  ('Med.-Chir.  Trans.,'  vol.  xviii).     Mr.  Cock  en- 

dorsed this  opinion  when  he  wrote  in  1867  (*  Guy's  Rep.*): 
"  The  longer  a  foreign  body  is  allowed  to  remain,  unless  we  wait — a  forlorn  hope — for 
suppuration  to  loosen  it,  the  more  firmly  it  will  become  impacted.  It  would  appear  that 
success  attends  a  speedy  operation ;  whereas,  where  the  use  of  the  knife  has  been  delayed 
until  local  inflammation,  suppuration,  or  even  sloughing  has  been  established,  the  result 
of  the  operation  has  been  fatal."  Up  to  the  end  of  1877,  28  cases  of  this  operation  for 
the  removal  of  foreign  bodies  have  been  recorded,  and  of  these  23  were  successful,  the 
three  last  added  to  those  given  by  Dr.  David  Cheever,  of  Boston,  1808,  including  two  of 
Dr.  Le  Roy  McLean,  of  Troy  (*  New  York  Med.  Record,'  1877),  and  one  of  Mr.  Wheeler's, 
of  Dublin,  1875,  and  two  of  Langenbeck's  (*  Med.  Record,*  March,  1878). 

More  recently  the  oesophagus  has  been  opened  for  stricture  and  cancer  of  the  passage, 
and  Dr.  Menzel  reports  (*  Wiener  Med.  Wochenschrift,'  No.  56,  1870)  two  cases  in 
which  Billroth  performed  it.  Tluit  which  was  successful  occurred  in  a  boy  act.  11,  who 
seven  years  before  liad  swallowed  some  potash  lye.  For  two  days  before  the  operation 
neither  liquid  nor  solid  food  could  be  swallowed,  nor  bougies  passed.  The  oesophagus  was 
opened  and  a  cherry  «tone  which  had  been  fixed  in  the  stricture  removed.  The  boy 
drank  water  directly  afterwards,  and,  in  twenty-six  days  the  wound  had  healed.  The 
report  doe*  not  say  that  he  could  swallow  freely.  The  second  case  was  for  cancerous 
disease,  but  the  man  died. 

[Recently  the  operation  has  been  performed  quite  frequently  for  the  removal  of  foreign 
bodies,  and  for  the  relief  of  patients  suffering  starvation  from  stricture  of  the  pharynx. 
Those  of  which  I  have  some  knowledge  are  here  given,  though  many  other  cases  have 
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U'ss  ocfurred.  Albert  operated  for  sarcoma  of  tlie  epi;Tlonis.'  Packard,  of  Pliila- 
drlpliia^  performeil  rfsoplja|;i>tomy  on  account  of  malignant  ilis^case  of  the  Inrjiix,  llioiigli 
I  am  uiiahle  to  ^ive  the  particuhirs,  as  tht?  case  has  not  yet,  I  believe,  been  published. 
D»-atb  occurred  in  a  few  days.  Ciises  of  u>!^opha;jotomy  have  been  pfrJormed  for  various 
causes  b}'  Atherton/  Oay,'  Alexander,*  and  McKeovvn.*  The  only  ciise  1  havt)  seen  was 
ihat  of  Dr.  d.vSolis  Cohen,  of  this  cily,  who,  a  lew  months  ago,  opened  the  pultet  to  allow 
food  to  be  given  to  a  boy  with  cicatricial  stricture  of  taiices  and  phnryiix^  following  ulcenu 
tion  due  to  inherited  s^yphilts.  The  patient  had  swallowed  no  nourishment  for  several 
days,  and   after  futile  attempts   at   dihiiation    had    been   made    through   the    mouth,  the 

(r#opha»^us  was  opened  very  readily.     Death,  however,  occurred   the  following  day 

J.  B,  R.] 

The  operation. — The  patient  should  be  placed  iti  the  recunibcnt  position  with  his 
shoulders  slightly  elevated,  the  head  being  turned  to  the  right  or  left  side  according  to  the 
point  of  projection  of  the  foreign  body.  Where  tliis  guide  is  lost  the  left  side  should  be 
aelected,  the  ccsophagiis  inclining  rather  to  that  side.  An  inci&ion  Bhould  then  be  made 
along  ibe  anterior  bf»rder  of  the  sterno-niastoid  muscle,  abowt  four  or  five  inches  long,  its 
centre  correHpon^lJng  (o  the  |H>silion  of  the  foreign  body,  and  all  the  soft  parts  carefully 
divided.  The  omo-hyoid  will  then  ciune  into  view,  and  underneath  this,  the  carotid 
ftbeath  with  its  vessels  will  be  M'Ain.  The  deep  cerviral  fascia  is  then  to  be  laid  open,  and 
if  more  room  bo  required  the  tilerno-hyoid  and  sterno-thyroid  muscles  may  aK>;o  be  [lar- 
tially  divided.  The  veHHcJs  with  the  sterjio-niusftoid  musele,  should  then  b«-  drawn  well 
outvrards  by  means  of  hooked  retractors.  The  larynx  wilh  the  *L'sophagus  behind  ean 
then  be  exatnined,  and  the  position  of  the  foreign  body  accurately  made  out,  presjsure 
■with  the  Htiger  on  the  opjtosile  side  tending  niateriiilly  to  make  thi*  point  clear.  Should 
Uw  foreign  body  jiroject,  the  larynx  may  lie  drawn  well  forward  or  towards  the  opposite 
Mde.  and  a  cut  made  dowTi  upon  the  projecting  part,  the  wound  being  carefully  enlarged 
to  allow  of  an  extraction  without  force.  When  the  foreign  body  does  not  project,  a  guide 
should  be  used,  such  a^  a  ftilver  <'atheter,  Hexilde  lead  or  tin  sound,  or  a  long  pair  of  for- 
ceps introdueed  throiigh  the  mouth  downward)*  into  the  pharynx,  the  jKjint  of  the  instru- 
ment pressing  forwar<l  the  <i">.ophag«  ai  wall.  All  vessels  that  bleed  dtiring  the  0[>eration 
fhould  be  jit  once  twisted  or  ligatured.  On  opening  the  iesophagtis„  the  recurrent  laryn- 
geal nerve  should  be  carefully  avoidid.  The  wound  should  be  left  open.  The  patient 
must  he  fed  for  a  \'ew  day**  by  mean!*  of  a  ,-n>ali  ieso[»hageal  tube^  intixjduced  thrnngli  the 
mouth  into  the  (esophagus  In-Iow  the  wound,  cure  being  taken  during  \U  introduction  to 
keep  the  jM>tnt  against  the  opposite  wall.  Coiivalcticence,  as  a  nile,  goes  on  steadily.  I 
hnve  been  fortunate  enough  to  .see  the  operation  fiuccesist'ully  performed  twiee  by  my  col- 
league, Mr.  Cock,  and  the  facility  with  which  it  was  done  has  given  me  a  very  favorable 
opinion  of  its  vtdue.     ("Guy's  Hep./  liiuH,  1H07.J 


CHAPTER  XIY. 

INJURIES  OF  THE  ABDOME.N. 

Contusions  and  Rupture  op  the  Viscera. 

In.tikiks  of  the  abdomen,  like  those  of  the  cranium,  derive  ilieir  pnncijml  importance 
from  the  nntum?  of  the  cavity's  contents.  The  integuments*  and  muscles  forming  its  |»ari- 
et**8  may  be  ^evetrly  itijured  and  resulls  follow  which  are  simply  of  local  iinporlance;  but 
i»hen  the  peritoneal  lining  of  the  cavity  \»  involved,  or  any  of  the  viscera  arc  injured,  tlie 
cjtjM?  itHsinjnes  a  grnve  ns(H'cl.  The  (ire^ence  of  a  wotjnd  is  always  an  extra  element  ol 
danger,  and  is  to  be  measured  by  the  extent  and  charueter  of  the  viscend  complication. 

On  the  other  hand  the  gravest  internal  abdorainal  injurieB  may  coexist  with  the  slightest 
external  evidence  of  mischief. 


rUnr.  il.  n.'»turw  *mer1.  Vcr.  in  Innsbruclc,  viU,  3  lift.  57. 
Rwton  Mi**l.  nnfl  Hurg.  Journ.,  1*579,  vol,  c.  i>.  777.  •  Idem,  p.  356. 

«  Loodon  Liuioct,  1879,  i.  p.  155.  »  Trans.  Clinical  Sooloty,  Londou,  1878,  rol.  xl.] 
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Under  certjrin  contlilion.*,  a  trifling  blow  on  (lie  abdomen  may  give  rise  to  gym(>loros  of 
an  alarminn;  nature,  ihougli  a  severe  oth.'  is  reeoven'd  IVom  without  cxfifin;!  more  iban  HJ 
fear.     '*  Tiie  absence  of  shock  immediately  nuoeceding  a  severe  lesion  may  lull  susjijcion,] 
as  it8  presence  may  by  sini^de  contusion  excite  alarm."     Every  abdorainul  injury,  liow* 
ever  trivial  it   may  appear,  must  consequently  be  regarded  with  apprehension,  and  thai 
utmost  rare  obs-erved  in   its   Ireatment,     This  can  be  easily  accounted  for,  Poland  sa}*i| 
('  Guy's  Rep.,*  1858),  *'  when  we  consider  the  numermis  and  vital  structures  contained  in 
the  abdomen:  a  serous  membrane  highly  prone  to  intlamiuation  ;  the  "^  peritoneum,'  occu- 
pying an  extensive  amount  of  surface ;  a  leii«^tliy  coil  of  organized  tubing,  '  the  stomach 
and  intestines' ;  solid  substances,  made  up  chiefly  of  bloodve^ssels,  <li:c.  ;  the  liver,  spleenul 
and  kidneys  rejidily  lacenible  and  liable   to  rupture,  causing  nearly  always  fatal  benK»r-i 
rhage;  receptacle:*  lor  fluid,  *  the  gall  and  urine  blu'lders,'  which,  under  distens^ion  and  umiudj 
Ibrce,  may  burst  ;  hu'ge  vessels  couri<inn;  along  the  posterior  wall,  *lhe  aorta,  vena  eava,'J 
&c.;  and  lastly,  above  all,  the  sympathetic  nerves,  cousistinj::  of  the  solar  plexus  and  it*l 
numerous  satellite  plexuses  and  branches  of  such  hiyli  ortranic  importance,  that  injury  or 
shock  thereto  may  be  atteniled  with  irreparable  results.     All  these  structures  are,  more- 
over,  inclosed  with   soft    elastic  parietes,  capable    of  *2:reat   distension,   which   although 
readily  able  to  resist  shock  and  external  violence  without  injury  to  themselves,  yet  may 
allow  the  force  to  be  transmitted  and  expended  on  the  contents  with  dire  effect,  and  yet 
without  leaving  a  trace  or  mark  in  the  exterior.'* 

In  forming  a  diagnosis  in  this  class  of  Cf^ses  exclusion  is  the  only  sound  tnetbod,  every 
possible  complication  should  be  entcrfained  and  dismissed  only  when  the  weight  of  evi- 
dence is  agiiinst  it,  the  oltimute  conclusion  being  founded  as  much  on  negative  as  on 
positive  evidence. 

''  I  am  unac<[uainted,"  writes  Le  Gros  Clark  (* Surgical  Diagnosis,'  1869),  "with  any 
diagnostic  sign  by  which  we  nmy  predicate  whetlier  shotrk  following  an  abdominal  injury, 
exists  ]»rimari)y,  apart  from,  or  as  expressive  of  actual  breach  of  texture.     Time  alone' 
can  develop  the  true  nature  of  the  case,  either  by  renewal  of  vigor  or  by  the  development 
of  fresh  .syniploms."     A  severe  inlernal  inj«r>'  may  likewise  exist  without  shock. 

An  injury  to  the  abdomen  from  a  blow,  fall,  or  llie  passage  of  a  wheel  over  the  parlt 
may  cause  either  a  contusion  of  the  ub<lominiil  wall  more  or  less  severe,  with  no  visicerall 
complication  wliatsoever;  or  a  lacc^ration  or  rupture  of  a  viscus  or  vessel  which  will  end] 
in  death  without  any  (or  very  slight)  external  sign  of  mischief. 

Fain  as  an  immedinte  etiVct  of  injury  is  no  indication  of  internal  mischief,  for  in  simplel 
abdominal  contusions  it  is  at  times  very  severe.  When,  however,  it  lasts  or  bocomef  [ 
/r.ref/,  it  is  a  symptom  of  inijH>rtance ;  and,  when  it  ra<//«/f 5  from  a  jx>int,  it  is  mosiJ 
characteristic. 

Persistent  vomiting  is  always  a  suspicious  symptom  of  visceral  injury. 

Collapse,  as  !i  direct  conseipience  of  a  blow,  is  of  small  value  as  a  <liagnostic  sign, 
whfn  of  a  passing  nature;  althongh  when  persistent  or  relapsiny  it  indicates  great  mis- 
chief; as  more  or  less  complete  collapse  is  a  common  etfecl  of  all  abdominal  injuries.  A 
collapse,  however,  coming  ou  at  a  distinct  interval  of  time  after  an  injury,  as  a  rule  means 
inlernal  hemorrhage. 

liow  fiir  sadden  death  is  attributable  to  a  shock  or  collapse  from  a  blow  on  the  epiga«-l 
trium  or  stomacli;  without  organic  lesion  is  an  open  r|uestion,  sound  evidence  being  wantin| 
to  [irove  the  fact.     Dr.  A.  Taylor,  in  his  'Medical  Junsprudence,'  adduces  a  case,  that 
Mr.  Wood,  in  which  a  man,  when  fighting  and  intoxicated,  suddenly  died  after  tlicj  receipt 
of  a  left-handed  blow  f>n  the  pit  of  the  stomach;  but  the  evidence  in  the  case  as  well  as 
the  facts  revealed  at  tlie  post-mortem  were  by  no  means  conclusive  as  to  the  caus.e  of  death. 
The  o|)inii>n   ha^  probably  been  accepted  on  the  authority  of  Sir  A.  Cooper,  who  was  in 
the  habit  of  relating  that  'C\a  two  tuen  were  working,  one  of  whom  was  wheeling  along  a 
heavy  load,  his  comrade  thus  addressed  him:   '*That  is  loo  much  for  you;  stand  aside,, 
and  let  nie,  a  better  man,  take  it."     He  accompanied  these  remarks  with  a  slight  blow  oo  1 
the  scrobiculus  conlis,  and  the  man  immediately  let  the  Imrrow  fall  and  died  on  the  spot."* 
After  death  no  lesion  was  discovered.     The  case,  however,  had  only  been  n.daled  to  Sir' 
A,  Cooper,  nor  can  a  belter  be  brought  Ibrward  to  support  the  theory.     Under  these  cir- 
cumstances, I  concur  with  ^Ir.  Pollock  when  he  as^erts^  that  he  is  somewhat  accptical  on 
the  point  that  death  can  (tccur  without  any  organic  mischief  resulting  from   the  blow  at 
the  time;  that  ''sudden  death  attributable  to  a  blow  on  the  stomach  or  epigastrium  must 
be  a  rare  occurrence;  and  that  medical  men  should  be  extremely  guarded  in  ever  offering  j 
an  opinion  as  tn  the  cause  of  death  in  such  supposed  injuries,  vkrithout  satisfying  themselves, 
by  most  careful  and  minute  post-mortem  investigation,  that  no  violence  lias  been  done  to 
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lifeifir 


ither  alxloniinal  or  ibr 


ol.  li.)     Tliia  quest! 


:."     (' Holmes's  Surgery, 
may,  llitrefore,  be  summarily  di.*rolssetl. 

What  tlieii,  it  muy  be  asked,  are  the  usual  c^^nsequriioes  of  an  abdoinitial  injury  or  con- 
Itusion?  and  wliat  are  its  risks  and  compliaitions?  The  following  facta  will  answer  these 
|<quf;riej. 

At  Guy*9  nos()ital,  during  eight  consecutive  years,  seventy-one  cases  of  abdominal 
[ifijuriei*  went  adrnittedi  In  Jorti/-fattr,  beyond  a  jwissin;^  collapse,  no  ijirious  or  definite 
{synijaams  followed;  lendt'rneis.s  over  the  injured  part  from  tfic  contusion  was  the  most 
llimrked,  but  no  evidence  of  any  internal  niiscliief  showed  itself  In  these  cases,  rest  in 
jbed  for  a  few  days,  with  the  lotuil  appIiciUion  of  a  warm  fomentation,  wius  the  chief  treat- 
Iment,  and  in  all,  convalfscence  was  rapidly  estabSished.  In  ten  cases  Hyniploms  of  peri- 
\tonitia  foUowed,  as  evidi-nccd  by  excessive  tenderness  over  ihe  injured  ]>art,  increased  by 
imot'ement,  thorueic  respiration — resulting  from  the  indisposition  of  tlie  abdominal  muscles 
I  to  act,  and  thus  bv  jiressure  on  the  inflamed  peritoneum  to  cause  pain — nausea,  and  in 
tsome  cases  vomiting.  Fever  and  constitutional  disturbance  varied  according  to  the 
JBeverity  of  the  inflammation.  In  seven  of  these  ten  case,  absolute  rest  in  the  horizonljil 
[posture,  local  warm  application.s,  either  by  means  of  fomentation  or  eat^iplasms,  in  some 
llnslanee^  leeching,  and  in  ti//,  opium  given  lu  moderately  full  and  re[>eatcd  doses  was  the 
Itrraiment  adopted;  and  in  every  case,  the  iriflaramation  was  subdued  l:>efore  it  had 
[ftttained  a  dangerous  degree  of  severity.  In  the  remaining  three  coses^  however,  acute 
rperitoDtlis  set  in,  and  in  one  ttnminuted  fatally.  In  sifi'eitteeu  coses,  or  about  one-fourth 
of  the  whole  number,  rupture  of  the  viscera  took  place.  As  u  type  of  an  ordinary  case 
of  [leritonitis  after  injury,  I  adduce  the  following  case  : — 

A  man,  a-*l.  22,  received  from  a  woman,  while  fighting,  a  blow  on  his  right  side,  wldch 

was  followed  by  syncope,  but  from  which  he  soon  recovered;  no  pain  or  inconvenience 

^followed  the  injury  for  a  week,  and  the  man  resumed  his  usual  occupation.     At  lU\s  date 

iBevrre  abdominal  pain  appeiired  at  ilie  seat  of  injury,  which  rapidly  increased  and  spread 

lover  the  whole  alxlomen  ;  vomiting  also  began,  accompanied  with  considerable  constitutional 

fdisturbarice ;  and  in  this  condition   he  was  admitted  into  Guy's.     He  was  put  to  bed, 

Itwenty  leeches  were  at  once  applied  and  a  grain  of  opinm  given,  wliieh  was  ordered  to  \^e 

|jr{K.*ated  three  or  four  times  daily;  jterfect  rest  was  also  enjoined.     In  a  few  days  these 

fflymptoms  subsided,  and  he  wa»«  enabled  to  take  food  without  voaniting,  paiu  ceased,  and 

onvalescence  becan»e  gradually  established, 

Kemaqks, — Such  a  case  is  interesting  from  the  fact  that  some  days  elapsed  between 

the  receipt  of  the  injury  and  the  appearance  of  the  peritoneal  symptoms,  as  well  as  from 

llhe  im[>ortant  practicjd  point  to  be  learnt  from  tlie  nipid  success  lliat  followed  upon  tlie 

eatment  which  was  pursued.      Kest,  to  its  fullest  extent,  was  doubtless  the  chief  element 

ijof  succesii— rest  by  position  in  the  horizontal  posture,  and  i*est  maintained  by  the  admin- 

Fbtration  of  opium.     It  is  not  unfair  to  maintain  tliat  it'  this  treatment  had  been  adopted 

f earlier,  the  symptoms  exhibited  would  never  have  made  their  appearance;  but  tite  (uan 

following  his  occuj>ation,  the  repair  which  was  re<|uired  after  the  injury  could  nut  be 

|«Jfieiently  carried  out,  and,  as  a  consec|uence,  inflammation  ensued.     Of  all  cases  abdo- 

riinal  injuries  require  absolute  rest,  and  in  no  examjde,  however  apparently  trivial,  should 

%t  lie  neglected.     If  the  miscliief  is  Imt  little,  that  little  will  more  rapidly  be  repaired;  if 

^reat,  its  evils  and  its  consequences  will  be  materially  mofiitied.     The  case  already  quoted 

indicates  both  points,  viz.,  its  primary  necessity  and  it*  secondary  good  results. 

It  is  thus  seen  that  a  blovv^  upon  the  abdomen  may  be  followed  by  a  simjde  contusion  of 
the  abdominal  wall,  and,  in  exceptional  cases,  by  peritonitis  which  may  terminate  fatally, 
Bhhough  in  the  majority  where  such  a  result  ensues,  St  is  from  rupture  or  lesion  of  some 
Snternal  part,  A  local  peritonitis,  after  an  injury,  is  not,  however,  to  be  looked  upon  with 
ji«pleasure,  for,  as  pointed  out  by  Mr,  Hilton,  the  coagidable  lymph  which  is  poured  out 
under  these  circumstances  forms  a  temporary  splint  until  the  injured  structures  repair 
llhemfelves.  The  intlammatory  eflusion  producing  a  certain  degree  of  rest  to  the  injured 
tnictnres,  and  thus  contributing  to  the  work  of  reparation. 
Whul  then  are  the  symptoms  of  an  internal  abdominal  lesion?  How  con  the  presence 
such  be  made  out?  And  what  guides  are  tljere  to  the  viscus  that  is  ivounded? 
To  answer  these  questions  satisfactorily  much  space  is  needed,  more,  indeed,  than  can 
^ell  spiired  in  this  work;  yet  helps  to  diagnosis  may  be  given,  and  among  these,  the 
liturn  and  jKisition  of  the  injury  are  the  best.  Where  the  loins  are  ihe  part  involved, 
iie  kidneys  are  most  likely  to  suffer;  where  the  right  hypochondriac  region,  nnd  the  ribs 
Dn  tliat  aide  are  fractured,  the  liver  is  probably  the  organ  that  may  be  injured.     On  the 


456  INJURIES    OF   THE    ABDOMEN. 

left  side,  the  stomach,  or,  more  probably,  the  spleen ;  in  the  unjbilical  region,  the  intes- 
tines ;  in  the  pelvic  repjion,  the  bladder. 

Rupture  of  the  liver  usually  destroys  life  by  hemorrhage,  and  in  the  majority  of 
cases  within  a  few  hours  of  the  injury,  in  some,  within  a  few  days.  Thus  out  of  nine 
consecutive  cases  of  ruptured  liver,  five  died  rapidly,  three  survived,  three,  seven,  and 
nine  days  respectively. 

There  is  little  doubt,  however,  that  recovery  may  take  place  when  the  fissure  is  limited 
and  the  case  uncomplicated ;  when  the.«e  o(;cur  they  are  classed  with  those  of  traumatic 
peritonitis;  when  they  prove  successful  their  true  nature  is  not  revealed.  Preps.  1948- 
1951*  in  Guy*s  IIosp.  Museum,  with  drawings,  illustrate  this  truth.  [I  once  assisted  at 
an  autopsy  whore  considerable  union  had  occurred  sixteen  days  after  rupture  of  the  liver.] 

When  the  lacenition  is  extensive^  death  is  always  speedily  produced  hy  the  shock  and 
hemorrhage  ;  coldness  and  general  pallor  of  the  whole  body,  with  a  feeble  pnlse,  sighing 
respiration,  and  restlessness  preceding  the  fatal  issue.  When  the  laceration  is  lest  severe 
lite  may  be  prolonged;  and  I  have  recorded  in  another  work  the  case  of  a  man,  set.  45, 
who,  when  drunk,  fell  from  a  cart,  and  the  wheel  was  said  to  have  passed  over  his  head. 
Intoxicated  to  an  extreme  degree,  he  was  admitted  under  Mr.  Birkett's  care,  into  Guy's 
Hospital,  presenting  no  evident  symptoms  of  internal  injury  indicative  of  cranial  mischief, 
beyond  slight  hemorrhage  beneath  the  right  conjunctiva.  lie  was  put  to  bed,  soon  fell 
asleep,  and,  on  the  following  morning,  with  the  exception  of  the  hemorrhage  into  the 
orbit,  no  signs  of  mischief  could  be  detected.  Rest,  however,  in  the  horizontal  position, 
was  strictly  enjoined ;  but  1o  this  he  would  not  submit,  and,  thirty-six  hours  after  the 
accident  he  got  up,  walked  about,  and  with  a  sudden  jwiin  in  his  side,  fell  back,  and  died. 
After  death,  a  fissured  fracture  jiassing  across  the  right  orbit  was  found  without  brain 
complication,  and  about  a  pint  of  blood  in  the  peritoneal  cavity  which  had  evidently 
escaped  from  a  severe  laceration  of  the  liver;  a  mass  situated  in  the  right  lobe  the  size  ^ 
a  man's  fist  having  been  nearly  separated.  The  right  kidney  was  also  fissured  on  its  sur- 
face, and  covered  with  coagulated  blood.  In  this  case  the  man  clearly  died  from  secondary 
lieniorrhage,  the  result  of  the  ruptured  liver. 

In  rare  instances  the  liver  may  be  crushed  partially,  and,  strange  to  say,  its  peritoneal 
covering  be  uninjured,  yet  in  such  cases  life  can  be  prolonged,  and,  when  the  mischief  is 
not  extensive,  may  be  saved. 

Fissures  of  the  liver  are  usually  met  with  on  its  upper  surface,  and  a  diseased  organ  is 
more  liable  to  rupture  tiian  a  healtiiy  one. 

The  spleen  is  frequently  injure<l,  and  such  cases  are  by  no  means  always  fatal. 
Prep.  2018,  Guy's  Museum,  illustrates  its  repair  after  injury.  This  organ,  too,  is  some- 
times lacerated  by  a  fractured  rib,  or  torn  by  a  dragging  of  its  surface.  When  fatal,  the 
result  occurs  from  hemorrhage. 

Subdiaphragmatic  abscess  may  oc(^ur  as  a  consequence  of  abdominal  injury,  and 
the  surgeon  should  susiK^ct  its  presence  in  all  cases  where  recovery  is  slow  and  attended 
with  abdominal  pain. 

Rupture  of  the  stomach  generally  proves  fatal  from  shock  alone,  or  irrecoverable 
collapse  ;  the  amount  of  distension  of  the  organ,  its  contents,  and  the  extent  of  laceration, 
infiuencing  the  result.  When  the  rupture  is  large  and  effusion  of  its  contents  into  the 
abdominal  cavity  takes  place,  acute  peritonitis,  with  or  without  hemorrhage,  will  prove 
fatal,  if  the  shock  does  not.  When  the  rupture  is  small,  and  the  stomach  empty,  there  is 
some  chance  of  recovery,  local  peritonitis  subsequently  gluing  the  injured  part  to  the  sur- 
rounding tissues. 

When  death  is  not  immediate,  the  patient  will  complain  of  an  acute  and  constant  pain 
radiating  from  the  seat  of  injury,  so  peculiar  indeed  that  "  the  intensity  of  it  absorbs  the 
whole  mind  of  the  patient,  who,  within  an  hour  from  the  enjoyment  of  perfect  health, 
expresses  his  serious  and  decided  conviction  that  if  the  |)ain  be  not  speedily  alleviated  he 
must  die.  Vomiting  is  a  constant  symptom,  first  of  the  contents  of  the  stomach,  and 
afterwards  of  blood  ;  collapse,  rigors,  and  syncope  are  often  met  with. 

Incomplete  rupture  of  the  coats  of  the  stomach  is  found  sometimes  after  death,  and,  in 
Guy's  Museum  (Prep.  1817**)  there  is  the  stomach  of  a  child  set.  7,  in  which,  from  a 
sudden  blow  upon  the  distended  viscus,  the  mucous  membrane  was  detached  and  lacerated 
in  a  remarkable  manner. 

Rupture  of  the  intestines,  both  large  and  small,  is  a  somewhat  common  form  of 
abdominal  injury,  and  may  be  j)nMlHced  by  a  fall,  a  blow,  the  |>assage  of  a  wheel  over  the 
abdomen,  or  even  violent  muscular  exertion.  Hennen  ('  Military  Surgery')  gives  a  case 
where  a  soldier  received  a  contusion  of  the  abdomen,  and  sloughing  of  the  integument 
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ftllowed  with  artificiRl  anus,  yet  in  six  months  the  feces  resumed  their  natural  course 
•nd  tt  recovery  took  place.  In  Guy's  Museum  tliere  is  a  specimen  (Prep.  1851")  of  per- 
foration of  the  small  intestines  of  a  man  wiio  had  received  a  kick  from  a  horse  and  died 
tUrteen  days  after  the  accident  with  extensive  peritonitis,  from  fecal  effusion.  Prep. 
1851"  consists  of  a  portion  of  jejunum,  taken  from  a  man  who  had  been  kicked  in  the 
abdomen,  the  injury  being  quickly  followed  by  symptoms  of  extravasation  and  death  in 
fcrtj-«ight  hours ;  Prep.  1850*"  was  taken  from  a  case  of  perforation  of  small  intestine 
from  the  kick  of  a  horse,  terminating  in  deatii  in  twenty-four  hours  ;  No.  1851*  is  a  por- 
tioD  rf  jejunum  in  which  are  two  openings  through  which  the  mucous  membrane  is 
hrerted  and  re8ulting  from  a  kick  in  the  abdomen  ;  No.  1851*'  is  an  example  of  lacera- 
tion of  the  jejunum  in  which  the  bowel  is  completely  divided.  It  was  taken  from  a  man 
tl.37,  who  had  been  run  over  by  a  cart,  and  lived  twenty-four  hours.  Lastly,  thes])eci- 
■eo  marked  1851*^  is  from  a  case  that  occured  in  the  practice  of  my  father,  the  late  Mr. 
T.  E.  Bryant,  of  Kennington,  and  is  a  portion  of  ileum  in  the  coats  of  which  there  is  a 
mall  perforation,  the  injury  being  produced  by  running  against  a  post,  and  followed  by 
eoDapse,  from  which  the  patient  did  not  rally,  but  died  on  the  third  day. 

Cases  are  also  on  record  in  which  after  an  injur}',  a  portion  of  intestine  has  sloughed 
and  subsequently  passed  per  rectum,  a  recovery  taking  place.  In  the  Anatomical  Museum 
ifthe  University  of  Edinburgh  several  such  preparations  exist. 

The  duodenum  is  rarely  ruptured,  its  position  protecting  it ;  nevertheless  such  an 
aeetdeot  does  occur.  Taylor,  in  his  ♦  Medical  Jurisprudence,'  gives  a  case,  where  a  boy 
It  13,  after  a  blow  on  the  abdomen,  walked  a  mile  M'ith  but  little  assistance,  and,  when 
he  died  (thirteen  hours  after  the  accident),  the  duodenum  was  found  to  be  completely 
raptored  across. 

The  Jejunum  is  doubtless  more  frequently  ruptured  than  any  other  part  of  the 
nttttines,  its  fixed  position  rendering  it  liable  to  be  torn  away  from  the  duodenum  by 
•Kb  an  injury  as  the  passage  of  a  wheel  over  the  abdomen.  Poland  gives  fourteen 
cumples  of  this  kind,  and  in  half  of  these  the  laceration  was  at  its  upper  part.  In  one 
eaae,afier  death,  three  or  four  pints  of  thin  pink-colored  fluid  was  found  in  the  abdomen, 
probably  the  iced  water  of  which  he  had  freely  partaken  after  the  accident,  and  in  all, 
death  took  place  from  collapse  and  peritonitis. 

The  ileum  is  also  frequently  ruptured,  and  most  commonly  from  a  direct  blow  or  fall 
oaa  hartl  body.  In  the  majority  of  such  cjvses  there  is  no  external  mark  of  injury,  and 
freal  effusion  with  peritonitis  are  the  usual  causes  of  death.  When  the  rupture  is  large, 
Kttlehope  exists  of  a  recovery ;  when  small,  such  a  hope,  however,  may  be  entertained. 

When  a  [tatient  is  the  subject  of  hernia  and  receives  a  blow  upon  the  tumor,  a  ruj)tured 
iotestine  may  doubtless  take  place.  Aston  Key  made  this  the  subject  of  a  memoir  in  the 
'Gny's  Reps.'  for  1842,  and  Poland  has  collected  many  such  cases  in  the  same  periodical 
fcr  1858.  Rupture  of  the  gut  is  the  usual  result  of  such  an  accident,  and  when  it  occurs, 
i&tal  termination  is  to  be  expected.  When  the  bowel  is  only  bruised,  however,  it  may 
iwover  or  slough,  and  be  followed  by  an  artificial  anus. 

hi  none  of  these  cases  should  any  attempt  at  reduction  be  made,  when  symptoms  of 
infhrnmation  or  of  injury  are  severe.  The  Furgeon  should,  however,  explore  the  sac.  In 
•H  recorded  cases  where  the  bowel  was  returned,  a  fatal  result  took  place. 

The  lax|^e  intestine  is  rarely  ruptured  from  violence.  When  over-distended  from 
^accumulation  the  result  of  stricture  or  otherwise,  such  a  result  may  ensue ;  but, 
vnder  ordinary  circumstances,  it  is  too  well  protected.  I  have,  however,  known  florid 
Wood  to  flow  from  the  bowel  after  an  abdominal  contusion,  and  have,  from  that  fact, 
•■pccted  some  laceration  of  the  colon. 

Treatment The  chief  point  to  insist  on  is  the  absolute  necessity  of  treating  every 

^^af  injury  to  the  abdomen  with  excessive  caution,  as  very  severe  mischief  maybe 
•W«ed  by  violence  and  yet  the  immediate  symptoms  not  be  marked.  Collapse  after  the 
■jory,  as  has  been  shown,  is  by  no  means  a  necessary  consequence ;  for  rupture  of  the 
Intestine  it«elf  may  take  place  without  exciting  such  a  condition  ;  indeed,  a  (latient  may 
■»lk  after  a  ruptured  liver  or  intestine.  The  surgeon,  therefore,  should  be  guarded  in  his 
pnpiosis  as  well  as  careful,  watchful,  and  expectant  in  treatment. 

/«  every  ease  absolute  rest  should  be  secured  and  maintained.  If  the  injury  be  slight, 
^ralcscence  will  soon  be  established  by  such  treatment ;  if  severe,  secondary  bad  results 
^J  be  prevented,  and,  at  any  rate,  be  relieved.  No  case  of  abdominal  injury  can  be 
fnixMinced  well  within  a  fortnight. 

If  local  tenderness  exists,  fomentations  or  cataplasms  should  be  used  ;  and  if  it  amounts 
to  pain,  leeches  in  large  numbers  (twenty  or  thirty)  must  be  applied.     In  some  cases, 
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however,  the  application  of  ice  gives  more  relief.  Opium  should  always  be  given  in 
small  and  repeated  doses,  as  it  allays  pain,  assists  wonderfully  in*  maintaining  rest  to  the 
injured  peritoneum  and  viscera,  and  tends  materially  to  arrest  inflammatory  action. 

The  patient  should  be  kept  free  from  all  excitement,  and  as  little  nourishment  admin- 
istered by  the  mouth  as  will  suffice  to  sustain  life  ;  if  the  intestines  are  believed  to  have 
been  ruptured,  starvation  treatment  must  be  carried  out.  Whatever  is  given  should  be 
liquid  and  cold.  Milk  and  ice  is  the  best  and  simplest  combination,  and  upon  this  life 
can  be  sustained  without  difficulty.  If  gretit  thirst  exists,  ice  may  be  given  ;  but  this 
must  be  administered  with  caution,  as  the  case  already  quoted  well  illustrates.  When 
the  intestine  is  believed  to  be  injured,  the  allowance  of  fluid  must  be  very  scanty,  the 
patient's  fjowers  being  kept  alive  by  enemata  of  beef-tea  administered  in  small  quantities, 
say  three  or  four  ounces  repeated  at  short  intervals. 

[If  the  presumption  of  rupture  of  a  hollow  viscus  is  strong,  abdominal  section,  with  the 
idea  of  suturini;  the  laceration,  may  be  justiHable  in  some  cases.] 

On  no  account  ought  a  purgative  to  he  administered.  This  rule  is  golden  in  these 
cases,  and  should  never  be  deviated  from ;  as  by  infringing  it  in  a  careless  moment,  the 
whole  of  nature's  processes  in  repairing  the  injury  may  be  undone,  and  irreparable  mis- 
chief follow.  Constipation  is  the  sign  of  a  passive  condition  of  bowel  to  the  preservation 
of  which  all  our  treatment  is  directed,  a  purgative  being  merely  an  irritant,  and  in  its 
effects  absolutely  destructive. 

In  all  cases  the  prognosis  and  treatment  should  be  most  guarded,  cautious,  and  expec- 
tant ;  and,  in  all,  the  state  of  the  bladder  should  be  well  attended  to,  for  retention  of  urine 
from  disturbed  nerve  influence  is  a  common  accompaniment  and  must  not  be  overlooked. 

Rupture  of  the  kidney  is  an  accident  from  which  recovery  is  more  common  than 
from  any  other  viscus.  Its  position  in  the  loins  outside  the  peritoneal  cavity  being 
doubtless  a  sufficient  explanation  of  this  fact ;  indeed,  when  not  very  severe  and  uncom- 
plicated with  other  injuries,  such  cases  usually  do  well.  It  is  generally  known  by  an 
attack  of  ha'maturia  and  local  pain  following  a  blow  on  the  lumbar  region.  The  haematuria 
may  be  but  slight  and  passing,  or  not  show  itself  till  the  second  day.  It  may  cease  also 
after  tlie  lapse  of  two  or  three  days,  when  it  is  probable  that  only  a  contusion  of  the  kidney 
had  taken  place,  for  in  more  severe  injuries  the  bleeding  may  last  fifteen  days  or  even 
more.  At  times  clots  will  be  passed,  assuming  the  shape  of  the  ureter,  and  I  have  before 
me  the  notes  of  some  half  dozen  cases  in  which  these  symptoms  were  present,  and  from 
which  recovery  took  place.  These  clots,  however,  at  times  give  rise  to  retention  of  urine 
by  blocking  up  the  urethra.  Retraction  of  the  testicle  is  an  occiisional  symptom,  and  so 
is  pain  in  the  course  of  the  ureter. 

The  treatment  to  be  pursued  in  these  cases  is,  rest  in  bed  and  milk  diet.  In  some 
cases  where  the  bleeding  is  profuse,  a  grain  of  the  acetate  of  lead  may  be  given  with  half 
a  grain  of  opium  three  times  a  day,  or  gallic  acid  in  ten-grain  doses.  The  tincture  of 
ergot  in  full  doses  is  also  a  valuable  drug  under  similar  circumstances.  Opium,  however, 
should  be  given  with  caution. 

When  the  organ  is  crushed,  the  injury  is  likely  to  be  complicated  with  other  mischief,  and, 
under  such  circumstances,  peritonitis  and  hemorrhage,  singly  or  combined,  generally  prove 
fatal.  When  the  organ  is  single  and  becomes  injured,  a  fatal  result  is  also  likely  to  occur. 
In  page  125  of  my  *  Clinical  Surgery*  I  have  recovered  such  a  case. 

Wh(;n  peritonitis  exists,  opium  is  of  great  value ;  where  urinary  abscess  in  the  loins 
follows,  as  it  occasionally  does,  particularly  in  gunshot  wounds,  the  surgeon  must  make  a 
free  incision  into  it  on  the  outer  border  of  the  quadratus  lumborum  muscle. 

Rupture  of  the  ureter  was  first  noticed  by  Stanley  in  the  *  Med.-Chir.  Trans.,* 
vol.  xxvii,  and  in  the  two  cases  he  related,  a  fluctuating  tumor  formed  by  the  effusion  of 
urine  existed  in  both.  Poland,  in  the  *  Guy*s  Kep.'  for  18G8,  has  recorded  a  third  case; 
but  beyond  these  no  others  are  on  record.  P'our  cases  of  wounded  ureter  are,  however, 
published  by  llennen  ('  Mil.  Surg.').  In  all  these  cases  it  seems  the  ureter  was  ruptured 
by  stretching,  its  renal  end  having  suffered  ;  and  I  have  seen  two  of  these  which  occurred 
in  the  practice  of  my  colleague  Mr.  llowse. 

The  symptoms  are  very  obscure,  particularly  where  no  external  wound  exists ;  indeed, 
there  are  none  to  indicate  the  nature  of  the  accident  in  its  early  stage.  At  a  later  period 
a  lumbar  tumor  may  appear  of  a  cystic  nature  caused  by  the  retention  of  the  secreted 
urine,  and  there  may  be  more  or  less  peritonitis.  When  a  lumbar  swelling  exists,  tapping 
the  cavity  should  be  performed,  the  operation  being  repeated  from  time  to  time  as  the  fluid 
re-collects,  the  kidney  in  time  probably  ceasing  to  secrete.  When  this  treatment  fails, 
there  is  little  doubt  that  a  free  opening  into  it  in  the  loin  is  the  correct  treatment.     Under 
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[other  circurostttiices,  the  case  must  be  treated  a;i  all   others  of  abtlomiiul  injury,  by  rest 
I  unci  npiiitn. 

Mr.  Holmes  records  in  tlie  *  Med.-Chir,  Trans.'  for  1877,  vol.  xlii,  an  interesting  ease 
I  of  wound  of  the  ureter  which  occurred  in  a  l:x>y  ret.  13,  where  a  ch^sp  knife  hml  entered 
,  his  bofly  from  behind,  upwanls  and  outwards  just  on  tlie  right  of  the  middh'  line,  and 
I  about  on  the  level  of  tlie  positerior  superior  spine  of  the  ilium.  The  wound  discharged 
urin«'  for  two  w»>ekR  and  tU*'n  rlnsfd,  tlie  boy  recovering. 

Rupture  of  the  gall-bladder  hns  been  reconJed  us  the  result  of  itccident,  and 

when  it  occui-8,  death  is  usually  lapid.     Tlie  accident  is  markei]  by  extreme  eollnpse  and 

piiin  in  the  «eat  of  injury,      l^olund,  in  his  *  Fotheigillian  Prize  Essay/  has  given  us  such 

I  a  case,  and  Dr.  Fergus,  in  lh('  •  Me<l.-Chir.  Trans.,'  vol.  xxxi,  ha*  recorded  another.     In 

« one  the  denth  occurred  from  coUiipse,  nnd  in  the  other  from  peritonitis. 

Rupture  of  the  hepatic  duct  may  idsc>  occur.     In  Poland's  F«ther;rilliau  Essay 
I  sucfi  an  instance  i«  recorded,  and   occurred  in   a  boy  a«  the  result  of  ii  blow  un  the  abdo- 
men, the  accident  being  tjulckly  fatal.     My  friend   I>r.  Sntloii   has  kindly  f^iven  me  the 
details  of  a  second  cage,  which  look   place  in   the   Londtin  Hospital  in  1H(;7.     It  was  in 
'  that  of  n  man,  let.  21),  who  wad  knocked  down,  and  the  wheel  of  spring  dray  passed  over 
Ids  stomach.     He  felt  pain   in  the  right    liypochondriac  region  directly,  and  *'  had  hard 
work  to  get  his  breath.'*     Abdominal    pain   increased  and  jaundice   a[)|>earcd,  and  for  a 
I  month  he  kept  his  bed.     On  the  thirtieth  day  after  the  accident,  as  he  did  not  improve, 
I  he  wa8  admitted  into  the  London  Hospital,  under  Drs.  HerlKTt  Davies,  and  Sutfon.     Then 
he  hud  abdominal  pain,  tenderness,  and  distension.     There  was  distinct  ajscijic  Huctiiutin*^ 
over   tlie   abdomen,   and   deep  jaundice.      He  sank   eij^hl   days  after    his  admission,  and 
'  thirty-eight  da^s  after  the  accident.      The  autopsy  revealed  the  fact  thai  the  tiepalic  duct 
was  torn  across  u  quarter  of  an  inch   above   the  .spot  where   the  cystic  joins  the  counnon 
I  duct;  no  other  part  of  the  liver  was  injured.     The  abtJominal  cavity  containeti  quarts  of 
olive-green  bile-stained  fluid,  and  the  peritoneuin  was  covered  with  yellow  matter  of  the 
color  and  consifstence  ♦)f  paint,  which  was  foimd  to  be  inspissated  bile. 

Rupture  of  the  urinary  bladder  without  fracture  of  fl»e  jtelvis  is  also  to  be  met 
with  as  the  result  of  some  abdominal   injury,  and,  when    it  occurs,  ia  usually  due  to  ex- 
ternal violence  applied  lo  a  distended  organ.     As  a  rule  the  rupture  takes  [dace  at  its 
fK>sterior  wall,  the  urine  escaping  into  the  peritoneal  c^ivity,  and  rapitlly  causing  «leath. 
In  exceptional  cases  it  atfeet»  the  anterior  wall,  when  the  urine  infiltrates  the  cellular  tis- 
fjlue  of  the  pelvis,     Birkett  tt^lls  us  ('  Holmes's  Surgery,'  vol,  ii)   that,  with   three  excep- 
'  lion^,  all   the  cai^es  recorded,  terminated  fatally.     In   one   only  of  these  three  was   the 
peritoneum   involved   (Chahlecott's  case»  '  Prov.  Med.  Surg.  Journ.,'  IHIO),  im  tlie  other 
J  Iwo  the  extravasation  was  into  the  pelvic  connective  tissue.     Dr.  Stephen  Smith,  of  New 
I  York,  in  an  able  monograph,  IH.'^l,  reports  five  cases  of  recovery  out   of  seventy -flglit, 
[these  figures  not   including  one  of  Birkett's  (Porter**  case),  eon6e(|uetitly  the  recoveries 
|re|K>rted  amount  to  six. 

The  symptoms  of  the  injury  are  mostly  collapse,  preceded  by  severe  abdominal  pain  and 
fineflectual  attempts  to  mict unite.  When  life  be  prolonged  peritonitis  more  or  less  acute 
I  will  ap|iear.  Dr.  Smith  rejiorts  three  cases  in  which  the  inability  (o  urinate  continued, 
jlind  tWidve  in  which  it  returned  on  the  second  or  a  lj»ter  day. 

Rupture  of  the  bladder  [and  deep  urethra]  with  fracture  of  the  pelvis  likewise  occurs. 
If  the  surgeon  be  induced  to  pa«s  a  catheter  from  the  ineffectual  efforts  of  the  patient 
[to  |>atm  urine,  it  will  oft»*n  happ<ui,  that  no  success  will  be  achieved,  but  in  some  ca*<es,  a 
jva«t  amount  of  fluid  will  be  wilhdrawu,  the  catheter  under  these  circumstances  having 
|doid)th'ss  been  passed  through  the  rent  in  the  [tosterior  wa^  of  the  organ  info  the  peritoneal 
Icttvity.  1  have  known  a  case  where  several  pints  of  fluid  were  drawn  off  under  these 
tircumgtanc*.'s. 

Tkeatmext When  any  time  exists  for  treatment,  the   imlications  are  fo  nfhtr  of 

[a  frre  fj'it  for  the  urine  as  noon  a*  geertied^  and  to  cluick  perilonilis.  A  certain  amount 
[of  peritonitis  must  be  looked  Ufjon  as  beneHcial,  as  it  tends  towards  the  fli'st  indication  of 
ftrcftiment,  the  prevention  of  extmvasation,  but  any  excess  of  action  requires  prompt  treat- 
neni.  Opium  is  without  doubt  the  best  drug  to  promote  this  end,  a  full  dose  of  the  solid 
lor  the  tincture  being  given,  and  followed  up  to  maintain  its  action;  absolute  rest,  Uh^aI 
■fomentations,  and  passibly  leeches  are  valuable  adjuncts.  As  little  food  should  be  given 
\t»  is  ab4^>lutely  necessary  to  maintain  life,  and  ice  in  moderation  lo  allay  thirst.  The 
[bladder  should  be  kept  empty,  the  maintenance  of  a  large  catheter  in  the  viscus,  with  an 
lopeuuig  in  the  end,  being  the  best  method,  according  to  Birkett  ;  thougli  it  seems  proba- 
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ble  that  a  free  incision  through  tlin  perineum  into  ihe  organ,  a«  in  lllhotoniy,  w  the  better 
pnirtic«%  as  it  is  when  thi*  bhuWrr  is  rujftored  fVmn  u  frurtun."  of  tlie  p**lvi8. 

[Abdominal  section,  rh*aijsing  of  tht-  peritoncul  ciivily,  which  will  \w  found  10  contain 
hlood  and  urine,  and  suturing  of  tlie  lorn  hluJder  will  often  be  good  surgery.  See  Mr. 
Willett'B  valuable  paf>er  in  St.  Bartholomew's  Hospital  Reports,  xii,  p.  ^<H'.] 

Injury  to  the  uterus,  when  large  from  pregnancy,  deperves  a  passing  notice,  for 
such  cases  are  serious.  A  contused  orgjin  may  intlnnie,  and  be  followed  by  absorption  or 
misearriage,  or  should  pregnaney  continue,  its  Btnieture  may  he  so  altered  as  to  be  liable 
to  rupture.  I  have  known  also  an  inlra-uterine  fracture  of  a  clnld's  lliigh  to  lake  place 
OB  a  consequence  of  a  fall.  In  obstetric  works  cases  are  recorded  in  which  a  distinct 
rupture  of  the  organ  followt'd. 

Rupture  of  an  ovarian  cyst  frf»ra  a  blow  is  also  recorded,  and,  under  certain 
circumstances,  a  good  result  nuty  take  pbu-e  ;  all  obstetricians  have  met  with  such  cases. 
Ah  n  ndc,  liowever,  a  fatal  p<'ritoniiis  (olltiw?^. 

Rupture  of  the  diaphragm  b  tm  accident  that  occurs  in  practice,  but  difficult  to 
diagnoMc.  It  i<  generally  tlie  conscipicnce  of  s«ime  violent  injury,  f«uch  as  a  crash,  or  tlie 
passage  of  a  heavy  wheel  itvt'r  the  waist,  In  such  cases  the  injury  is  com[»l!cated,  and 
usually  with  liernia  of  (lie  abdominal  contents  into  the  tborax.  This  injury  can  only 
occur  uti  the  left  side.  Dr.  "VVilki*,  in  ibe  *  Lancet'  for  18.38.  reported  three  instances  of 
tbi."*  diaphragmatic  hernio,  and  pointed  out  tbal  excessive  thirst  was  tbe  most  prominent 
symptom  in  eacb.  1  had  the  opportunity  of  seeing  these  tbree  cases,  and  others  since 
have  come  utnler  notice,  and  this  r*ym|)tom  of  thirst  seemed  to  be  most  characteristic ; 
thirst  insatiable.  In  .hmuary,  11^72,  a  case  of  tbia  kind  ciime  under  my  care  with  this 
symptom  well  niarked. 

[Ruptures  of  the  aorta  and  vena  cava  have  been  reported.  Of  the  latter  Otis  has 
collected  Hve  cases.] 

Wounds  op  the  Abdomen,  involving  Parietes  and  Viscera. 

The  parietes  of  the  abdomen  are  often  wounded  by  sharp  Rubstances,  whether  by  acci» 
deijl  or  design,  and  so  long  as  the  wounds  arc  confined  to  the  piiriete^i  the  danger  i;*  .-iniaU. 
When  the  peritoneum  is  punctured  or  perfor.ited,  the  visceni  are  i\hi)  probably  involved, 
and,  under  s;tn"b  circumstances,  the  case  becomes  serious.  In  rare  instances  the  intestines 
profi'ttile,  when  an  addilioiiid  clcmenl  of  danger  is  a«lded. 

Wounds  of  the  parietes  alone  reipiire  the  same  treatment  as  wounds  of  any 
otbcr  part.  The  surface  sliouhl  b*-  well  cleansed,  and  all  foreign  bodies  removc<l.  Ilera- 
orrbjige  should  be  arr«3Sted  by  ttirsion  or  ligature,  and  the  edges  of  the  wound  brought 
togt'tber  witli  sutures.  In  deep  or  lacerated  wounds,  where  the  risk  of  suppuration 
between  the  tnuscles  or  fa^scia  ia  great,  absolute  rest  in  tlje  horizontal  position  should  be 
enjoined,  the  muscles  being  thii!*  relaxed.  When  fiU[)pMnition  apyM'ai'iJ^  the  surgeon  must 
be  careful  to  lot  out  all  fluid  either  by  reo].>ening  the  wound,  or,  by  n  fresh  opening.  In 
all  wounds  of  the  parietes,  the  ;iurgeon  should  be  pariicuUiiiy  careful  to  arrest  bleeding  at 
once,  and  to  let  nut  anything  like  pus  <is  early  as  possible.  All  pn  net  it  red  wouudg  ihould 
he  ffft  oprn  ;  when  bleeding  persists,  the  wound  should  be  enlarged  and  the  vessel  secured. 

Penetrating  Tvounds  of  the  parietes, — There  is  always  a  difliculty  in  diagnos- 
ing these  cases;  that  is,  in  making  out  the  true  nature  of  th«'  accident,  more  particularly 
ill  punctured  wounds.  When  the  depth  of  the  wound  is  known  by  the  extent  of  insertion 
of  the  offending  body  and  the  relative  [M>sition  of  the  viscera  at  the  wounded  8|>ot  al&o, 
8ome  notion  as  to  its  nature  may  be  formed;  but  when  no  such  guide  can  be  found,  the 
surgeon  has  to  rest  U[>on  other  evidences  such  as  surmise  and  pnibabilitieii.  As  a  rule, 
where  want  of  evidence  is  fidt,  it  is  well  to  treat  the  case  as  serious.  All  jjenetniting 
Wiumds  are  serious,  whether  incised,  lacerated,  punctured,  or  gunshot,  but  punctured 
wounds  are  by  far  the  most  common. 

When  the  viscem  are  uninjured,  there  will  be  a  total  absence  of  all  other  symptoms 
beyond  the  parietal  wound,  and  these  ne<falive  tfpnptoins  ajford  the  best  positive  evidrnce 
of  the  simple  mittire  of  the  accident.  When  the  viscera  are  injured,  there  will  generally 
be  more  or  less  lasting  syncope,  or  colla[>Re  ;  there  will  |irof)ably  be  severe  local  pain,  soon 
becoming  radiating;  there  will  also  tVerjuenlly  be  vouitting,  possibly  of  blood,  or  the  pass- 
ing of  blood  from  the  bowel  or  bhxdder.  If  life  is  prolonged  there  will  lie  peritonitis. 
When  the  bowel  or  omentum  protrudes,  when  the  feces,  bile,  urine,  or  blood  appear  at 
the  wound,  the  evidence  ia  clear.  The  surgeon,  however,  will  hnd  much  help  from  col- 
hiterai  evidence  in  forming  an  opinion  ;  as,  the  size  of  the  wound  compared  with  the 
ru8tntment  that  inflicted  it]  the  poiiition  of  the  blood  stain  on  the  instrument;  the  force 
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I  which  the  blow  was  struck  ;  iLc  tllrcctirm  of  i\n;  force  in  rt'lntion  to  the  popilioti  of 
ihe  {tutient  ;  and  tlie  tliicknt'i*s  of  tfi<^  iibdomitial  parieles.  By  till  these  means  im  jipproxU 
male  0|jini(>n  may  be  formeU,  but  in  no  case  can  a  positive  diagnosis  be  made  with 
cerlatnl}'.     Under  all  eircumstnnces,  however^  the  ireatmeut  must  be  the  same. 

Jiest. — Absolute  rest  being  an  essential  point,  no  movement  should  be  nllowed,  not 
even  for  (Hissing  the  evaeuatioiis.  Opinm  in  moderate  or  full  doses,  aecording  to  cireum- 
Blnnces.  is  also  demanded,  it  being  well  lo  keep  a  patient  under  ita  influence  for  several 
days,  by  giving  one  jjruin  every  four  or  six  lunns.  Low  diet,  that  is,  milk  diet,  .should 
be  allowed,  all  food  beinfjj  jriven  cold  and  in  small  cpiantities;  ice  to  suck  is  refreshing. 
Purgativts  should  on  no  account  be  given  till  the  nature  of  the  case  is  declared.  With 
respect  to  local  treatment^  tlte  greatest  sim|>Iieity  i^houki  be  employed.  The  wound  should 
be  cleansed,  jind  all  hleediui;  vessels  secured,  but  anylhiu;i  like  an  exploration  of  ihc 

■  wound  is  to  be  condeninetl.     All  probing,  fingerin":,  or  manipulating  the  wound  should  be 
avoided  as  dangerous  and  only  pertaining  to  surgical  cariosity. 

The  abdominal  muscles  shouhl  always  In.'  relaxed  by  position,  and  the  edges  of  the 
wound,  when  it  is  large,  brought  together  by  sutures.  Water  dressings  should  then  be 
applied.  Punctured  wounds  when  perforating,  like  others,  should  be  left  open.  Even 
alter  the  lapse  of  some  days,  when  no  symptoms  of  wounded  viscera  appear,  the  same 
csiution  should  he  observed,  two  or  tlin^e  weeks  being  always  allowed  tntore  freedom  is 
given.     Under  aO  circumstances  the  condition  of  the  bladder  shoidd  be  in<piired  into. 

Penetratixo  Wounds,  with  Protrudino  Viscera. 

It  is  hardly  necessary  to  remark  that  the  special  risk  of  any  of  these  cases  is  determined 
greatly  by  the  viscus  thai  is  involved,  and  the  amount  of  injury  it  has  sustained.     Thus, 
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than  an  uninjured  one.  It  is  consequently  necessary  for  the  surgeon  in  all  these  cases 
mentally  to  run  over  the  position  of  the  viscera,  in  order  that  he  may  form  an  opinion  as 
to  the  probahilitiea  of  the  case.     Fig.  281  will  refresh  his  memory  on  these  points. 

"  Of  the  hollow  viscera  any  portion  of  the  intestinal  canal  may  be  protruded,  from  the 
stomach  to  the  sigmoid  flexure,  according  to  the  situation  and  degree  of  distension  of  the 
viscera.  The  small  intestines  most  frequently,  next  the  large,  then  the  stomach,  and, 
lastly,  the  coicum.  Of  the  solid  viscera  the  omentum  is  by  far  the  most  common,  and  is 
often  associated  with  that  of  the  viscera."     (Poland's  *  Prize  Essay.*) 

In  small  wounds  a  limited  hernia  of  the  abdominal  contents  can  alone  take  place,  but 
when  it  occurs,  the  protruded  viscus  is  very  liable  to  be  strangulated.  In  large  wounds 
the  hernia  will  probably  be  of  greater  extent,  but  their  constriction  is  rare. 

When  omentum  protrudes  through  a  recent  wound  and  is  uninjured,  it  should 
be  washed  by  means  of  a  stream  of  water  squeezed  over  it  from  a  sponge  or  emitted  from 
a  syringe,  and  returned  with  all  gentleness,  the  patient  being  placed  in  such  a  position  as 
to  relax  the  injured  muscles.  The  wound  should  never  be  enlarged  to  allow  of  the  return 
of  omentum.  When  the  omentum  has  been  extruding  for  some  time,  and  is  con- 
gested from  incarceration  or  strangulation,  when  it  has  become  inflamed  or  perhaps  slough- 
ing, it  is  well  to  leave  the  mass  alone,  at  least,  it  is  not  wise  to  make  any  attempt  at  its 
reduction.  As  time  goes  on  and  the  projecting  mass  swells  and  granulates,  it  may  be 
well  to  ligature  the  whole  in  halves.  This  should  not  be  done,  however,  for  at  least  two 
weeks  after  its  protrusion.  During  this  time  the  greMest  quiet  should  be  enforced,  and 
moderate  doses  of  opium  given  with  liquid  food.  After  a  few  days,  all  fear  of  peritonitis 
will  have  passed.  Some  prefer  not  to  interfere  with  the  protrusion,  in  the  belief  that  it 
will  wither  up  sooner  or  later,  but  such  a  process  is  tedious,  and  the  application  of  a  liga- 
ture to  it,  moreover,  in  halves  is  rarely  attended  with  any  risk.  If  the  omentum  is  much 
bruised  or  torn  at  the  time  of  injury,  such  injured  portions  may  be  cut  off  and  all  divided 
vessels  secured. 

When  the  bovrel  protrudes  through  the  wound  and  is  uninjured  it  should  be 
cleansed  and  returned  under  all  circumstances,  the  wound  being  carefully  enlarged  in  the 
course  of  the  muscular  fibres  for  the  purpose,  should  its  reduction  be  otherwise  impossible. 
To  facilitate  this,  the  muscle  should  be  relaxed,  and  the  parts  last  descended  returned 
first.  [If  the  gut  is  greatly  distended  with  gas,  it  may  be  aspirated.]  In  returning  the 
intestine  the  pressure  should  be  directly  backwards  ;  if  made  obliquely,  the  bowel  may  be 
pushed  up  beneath  the  fascia  or  muscles,  and  thus  outside  the  peritoneum.  The  wound 
should  be  closed  by  sutures  and  treated  as  already  described. 

AVhen  the  jirotruded  bowel  is  gangrenous,  it  must  be  left  in  sitH  to  slough  and  that  an 
artificial  anus  may  form,  the  wound  in  the  abdominal  parietes  being  enlarged;  but  where 
tliore  is  a  [)rospect  of  its  recovery,  the  abdominal  cavity  is  its  best  place. 

When  the  intestine  is  vrounded  and  the  opening  u  mere  prick,  through  which 
no  intestinal  contents  exude,  the  bowel  may  be  returned,  a  few 
Fig.  282.  hours  being  enough  for  the  wounded  part  to  become   sealed  by 

plastic  exudation  and  repair  to  be  completed.  When  the  mucous 
lining  protrudes,  the  opening  should  be  tied  by  a  single  ligature. 
When  the  wound  is  sufficiently  large  to  permit  of  the  escape  of 
the  visceral  contents,  it  must  be  stitched  up  with  one  of  the  forms 
of  suture  seen  in  Fig.  37  or  282,  cleaned  and  returned,  the  ends 
of  the  sutures  being  cut  off  close. 

When  the  wound  involves  nearly  the  whoh  calibre  of  the  boufelt 
it  is  wiser  to  stitch  the  edges  of  the  bowel  to  those  of  the  wound, 
thereby  making  an  artificial  anus,  than  to  stitch  the  two  divided 
ends  of  the  intestine  together,  and  to  return  the  whole  into  the 
abdominal  cavity.  Pollock  (♦  Holmes's  Surgery,'  vol.  ii)  says, 
however,  if  the  division  be  caused  by  a  clean  sharp  instrument,  the 
extremities  may  be  brought  together  with  sutures  and  returned; 
but  if  the  separation  be  the  result  of  an  irregular  lacerated  wound, 
iiiustratinsr  ono  form  of  as  from  gunsliot,  &c.,  we  should  not  hesitate  to  fix  the  edges  to 
appiicntion  of  suture  to  the  i\^q  external  wound,  and  risk  the  chance  of  an  artificial  anus. 
mlarthick  lor\}xT^^o  of  ^^'*^^"  ^^'*^  '**^^'^^  ^^  stitchcd  to  the  edges  of  the  external  wound 
ciearnPsB!^  ^"^  e  •&  o  o  ^^^  should  be  taken  to  maintain  the  litie  of  the  canal  as  much  as 
For  another,  rWe  Fig.  37,  p.  possible  and  uot  to  draw  the  intestine  more  out  of  its  position  than 
123.  is  absolutely  necessary. 
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Tfte  gnteraJ  and  loral  trta(nK'u(  of  all  ihrso  cii*;l'3  is  similar  to  that  alreuly  laid  down 
for  the  tn-atrncni  of  oiIht  sihrjommtil  iitid  viscera!  injurii'8. 

Penetrating  abdominal -wounds  complicated -with  -wounds  of  the  vis- 
cera, but  V^ithiOUt  protrusion,  arc»  doubt Itr-ss,  lar  more  serious  than  any  that  Imvo 
bet>ii  liitluTto  consiilered,  ami  their  cHV'i'ts  depjuul  greatly  on  the  condition  ol'  the  visciis 
whr'ti  wounded.  Thus  the  punctwr**  of  a  dhtemltid  stomach,  intestine,  or  bhidder,  will  to 
a  certainty  be  followed  by  rxtrav;vsation  into  tlie  abdominal  cjivity,  and,  as  a  result,  by 
gr^it  shock  and  diflPnse  peritonitis  ;  wherojis  these  ort»ans,  when  empty,  an*!  therefore 
contracted,  may  receive  a  limited  injury  without  any  sutdi  eonse<iuenoe8  taking  place, 
locftl  inHaniination  ru|»id!y  arising  under  these  circumstances  and  sealing  the  wound. 

Neverfhelcss,  remarkable  cases  of  reeovery  alter  impalement  are  on  record,  and  not  the 
least  is  tbal  of  a  boy,  a^t.  11,  who  fell  upon  a  riek-«ilake,  the  stake  penetrating  his  body 
for  seventeen  and  a  half  inches.  It  entered  ihe  abiloniinal  cavity  in  the  ritjht  groin, 
beneath  Poupart's  ligament,  pa^^sed  through  it  to  the  left  tfiide  iiUo  the  thorax,  tlirough  the 
diajthragra — displacing  the  heart  and  pushing  it  to  the  right  side  of  ihe  sternum — into 
the  left  lung  and  ptissed  out  of  the  chest  between  tiie  seventh  and  eighth  ribs  into  tlie 
axillary  space.  The  stake  was  reDioved  four  hours  after  its  introductinn,  and  not  a  lea- 
fipoonful  of  blood  was  lost.  Some  intestine  whicfi  protruded  from  llie  wound  in  the  gix)in 
WHS  refilneed,  UJid  the  inguinal  wotmd  stitched  up.  Opium,  with  calomel,  was  freely  given 
subsequently,  and  in  six  weeks  the  boy  was  able  to  sit  up,  play,  and  eat  his  ordinary  food. 
Five  months  after  the  accident  he  vvju*  free  from  pain,  and  able  to  walk  freely.  The  cas« 
occurred  in  the  practice  of  Mr.  Keynold.-t,  of  Thame,  Oxon,  and  is  recorded  in  the  *Med. 
Times  and  Gaz,,*  Sept.  23,  1871.  The  chief  risks  of  wounds*  of  the  viscera  when  lh« 
i»f>lid  organs  become  implicated  are  iicmorrhage,  and  when  the  hollow,  extravasation. 
When  the  contents  of  the  wounded  organ  escape  externally  through  the  wound,  the 
danger  of  the  cn^e  i^  undoubtedly  lessened.  When  the  stomaeh  is  supposed  to  be  wounded 
by  u  ]iuncture  the  utmost  care  ia  called  for  to  prevent  the  administration  of  any  food; 
indeed,  nothing  should  enter  the  stomach  for  several  days,  and  life  should  be  maintained 
by  nutrient  enemata,  beciiuse  to  excite  any  action  of  the  organ  would  undo  what  nature 
may  have  done  for  tlie  repair  of  the  injury,  and  thus  jeopardize  life  by  increasing  the  risk 
of  extravasation. 

When  the  inlesti'rie  is  wounded  or  suspected  to  have  been  wounded,  Ihe  same  care  is 
iieoessary,  although  ice  or  iced  milk  in  limiled  quantities,  may  be  allowed  to  satisfy  thirst. 

[An  inleresling  c^-^ise  of  punctured  wr>utid»  where  recovery  followed  though  the  liver  and 
gall-blwider  were  involved,  is  recorded  in  "^  Surgery  in  the  Pennsylvania  Hospital,*  page 
2  IS.] 
m^  Opium,  of  course,  should  be  given,  and  is  best  admini<itered  by  suppo.sitories — tbe 
phia  sup[)ositorie8  of  the  PharmMcopieia  being  the  best  preparation  to  emidoy  in  all 
mscjii  of  abdominid  surgery.  Tlie  principlci*  of  treatment,  however,  are  the  same  as  have 
i>epn  laid  down  in  former  pages.  In  all  penetrating  wounds  of  the  abdomen  in  which  any 
evidence  of  wounded  viscera  exists,  the  huol  iroiiud  ihoufd  be  hft  open,  or  covered  only 
with  a  loose  covering;  for  to  close  the  woutid  so  as  to  prevent  the  escape  of  the  contents 
of  ibe  wounded  viscus  externaUy^  would  be  to  clo«e  the  only  gate  through  which  iviurn 
to  health  is  (>ossible. 


Abxokmal  Ani's,  Fecal  Fistula. 

Confining  the  term  ♦*  artificinf  arms"  to  the  surgical  operation  of  forming  an  anus 
otherwise  than  natural  for  the  relief  of  intestinal  obstruction,  whether  by  coh»toniy  or 
eh  ,  an  ^'abnormal  mtu$,"  or  intestinal  Hstida — ffcal Jistttltt — or  an  umuUural 

ct*j  M'lon  between  the  intestinal  canal  and  the  outside  of  the  body,  is  generally  the 

re»tjU  i»l  a  sloughing  or  ulcerating  Ixjwel  in  strangulated  hernia  ;  although  it  may  occur, 
either  frwm  a  wound  of  the  intestine  from  some  external  cause,  or,  from  a  peroration  of 
the.  intestine  from  an  ulcerating  process  originating  tVom  within. 

When  it  follows  a  hernia,  the  opening  is  usually  at  the  neck  of  tlie  hernial  sac  ;  when 
it  follows  a  wound,  at  the  seat  of  injury;  when  it  is  the  result  of  some  ulcerative  process 
originating  from  within,  the  fecal  abscess  may  burrow  into  the  pelvis  (opening  into  the 
vagina,  bladder,  or  even  bowel  again),  or  between  the  abdominal  muscles,  and  mivkes  its 
ap|>earnncc  in  the  gmin,  iliac  fossa,  or  loin.  When  the  opening  is  large  and  direct  into 
thr  lK)wrl  it  luu^  been  called  **  artificial  anu^^ ;"  when  small,  indirect,  or  fistulous,  *' fecal  or 
inlCAiinal  tistula." 

The  moflt  important  point,  however,  connected  with  this  subject  has  reference  to  the 
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amount  of  intestine  involved.  "When  only  a  small  |)ortion  of  its  calibre  hae  been  lost, 
the  fistula  generally  will  be  small ;  when  a  large  portion  of  its  calibre  or  a  whole  knuckle 
has  been  involved,  the  fecal  orifice  will  be  large.  Under  these  circumstances  the  two  ori- 
fices communicating  with  the  upper  and  lower  ends  of  the  bowel  respectively  can  gene- 
rally be  made  out,  a  fold  of  membrane  formed  by  the  junction  of  the  bent  tube  standing 
as  a  partition  between  tiie  two  portions  of  the  gut.  At  times,  this  partition  will  project 
so  far  forward  as  to  close  completely  the  orifice  of  the  lower  part  of  the  bowel,  and  this 
is  the  usual  state  of  affairs  when  a  complete  knuckle  of  bow^el  has  been  involved  in  the 
disease,  and  under  these  circumstances  a  cure  by  natural  processes  is  almost  impossible. 
At  other  times  the  partition  will  be  but  limited,  and  a  portion  only  of  the  contents  of  the 
bowel  will  pass  externally,  the  other  portion  taking  its  normal  course  downwards  towards 
tlie  anus,  when  it  is  more  than  probable  that  nature  alone,  or  but  slightly  assisted  by  art, 
will  effect  a  cure.  When  the  orifice  is  large,  there  is  almost  always  some  prolapse  of  the 
bowel.  Under  all  these  conditions,  the  intestines  within  the  abdomen  are  closely  con- 
nected by  means  of  adhesions  to  the  external  orifice ;  the  serous  surface  of  the  intestine 
becoming  finnly  fixed  to  that  of  the  opening  in  the  abdominal  parietes.  Beyond  these 
adhesions  it  is  rare  to  find  other  coils  of  intestine  adherent  about  the  part ;  on  the  con- 
trary, the  parts  are  otherwise  usually  so  free  that  coils  of  bowel  will  be  found  separating 
the  two  portions  of  intestine  that  are  adherent  at  the  wound,  and  may  so  dip  down  between 
them  as  to  push  forward  a  serous  sac  into  the  artificial  opening,  and  even  to  form  a  hernia. 
The  nature  of  the  discharging  fluid  will  fairly  indicate  the  portion  of  the  bowel  involved : 
when  well-formed  feces  pass,  the  large  or  lower  part  of  the  small  intestine  is  probably  the 
seat ;  when  the  fluid  is  thin  and  inoffensive,  the  jejunum  is  indicated.  The  yellow  semi- 
feculent  contents  of  the  ileum  can  generally  be  recognized.  The  nearer  the  opening  is  to 
the  stomach  the  worse  is  the  prognosis,  as  nutrition  under  such  circumstances  must  be 
seriously  interfered  with.  The  nearer  it  is  to  the  lower  end  of  the  canal,  the  better  are 
the  prospects  of  life. 

Treatment. — When  the  orifice  is  fistulous  and  the  canal  below  the  fistula  is  fairly 
open  for  the  passage  of  feces,  a  cure  may  with  some  certainty  be  looked  for  by  natural 
])rocesses,  and  such  a  result  is  by  no  means  unusual  in  the  artificial  anus,  which  is  met 
with,  after  the  return  of  a  small  hernia  into  the  abdomen,  and  particularly  of  a  femoral. 
In  these  Ctises  the  surgeon  has  little  more  to  do  than  to  keep  up  the  strength — giving 
simple  nutritious  diet,  maintaining  perfect  cleanliness  of  the  wound,  and  applying  gentle 
presstire  to  the  part.  When  the  fistulous  communication  is  larger,  the  same  treatment 
must  be.  employed,  though  with  less  hope  of  success.  Lawrence  recommended  the  con- 
stant use  of  a  truss  in  these  cases  to  prevent  prolapsus,  and  Pollock  strongly  advocates 
the  imj)orlance  of  the  recommendation,  adding,  that  "a  compress  of  linen  placed  on  the 
opening,  with  a  larger  pad  over  it,  and  a  truss  applied  over  the  whole,  will,  in  a  great 
measure,  restrain  the  contents  as  well  as  prevent  the  protrusion  of  the  bowel."  To  assist 
the  contraction  of  small  fistulse,  the  edges  may  be  cauterized  or  even  [>ared,  a  plastic 
operation  being  justifiable  under  certain  circumstances. 

With  resp(;ct  to  surgical  interference  in  these  cases,  the  recommendations  I  have  to 
offer  are  not  very  satisfactory.  Dupuytren  suggested  an  operation  to  get  rid  of  the  pro- 
jecting fold  or  septum  that  has  been  described.  He  did  this  by  an  instrument  called  an 
enterotome,  a  pair  of  forceps  with  one  blade  grooved,  into  which  the  other  closed,  the 
approximation  of  tlie  blades  being  regulated  by  a  screw.  The  septum  was  crushed  Ix-.tween 
the  blades  and  so  held  till  its  destruction  was  effected.  The  instrument,  as  a  rule,  came 
away  about  the  seventh  day,  and,  Dupuytren  says,  '*  by  the  division  and  loss  of  substance, 
the  ridge  and  the  double  septum  which  separate  the  two  ends  of  the  bowel  are  destroyed 
so  as  to  re-establish  the  interrupted  commimication  between  them,  and  restore  the  natural 
course  of  the  aliment  and  feces."  Jobert  advises  the  pressure  of  the  instrument  to  be 
gradual,  fatal  cases  having  occurred  when  Dupuytren's  rapid  process  has  been  employed. 
The  theory  of  this  operation  is  good  ;  and  is  based  on  nature's  own  process;  for  I  have 
seen  the  septum  of  an  artificial  anus  ulcerated  through,  by  natural  processes,  leaving  an 
opening  through  which  feces  passed  from  the  upper  to  the  lower  bowel,  a  narrow  band 
above  alone  existing  to  prevent  a  freer  feculent  flow.  The  success  of  the  operation  has  also 
been  good ;  inasmuch  as  out  of  forty-one  operations  recorded  by  Dupuytren,  twenty-nine 
recovered,  nine  were  relieved  and  three  died.  In  this  country,  the  operation  has  been 
little  practised.  Dr.  Buchanan,  of  Glasgow,  however,  has  recorded  a  successful  case. 
('  Edin.  Med.  Journ.,'  18G9.) 

When  a  fecal  abscess  has  formed  in  the  abdominal  walls,  the  sooner  it  is  opened  the 
better,  and,  when  opened,  the  incision  should  be  free.     In  abscesses  connected  with  the 


FOREIGN    BODIES    IS    THE    STOMACH,  ETC. 


465 


t€Pcttm  or  its  appendage,  this  rule  is  imporlani,  an-l,  if  a«ned  upon,  j;oo<i  resultsi  may  be 
ftTi(ici|>at»'<l.     For  Jnt<^>tinal  fistula  o|KMiii!ig  iliivctly  Into  the   vayina  little  oun  W-  dune 
Burgiculiy  beyond  iitleinlitig  to  the  gtiieriil  cunJitioii  of  the  patient,  «riviiig  iiutritious  food, 
Ithough  uoi  such  as  is  Iik«3ly  to  Jistt ml  the  bowel,  imd  observing  ixrlet't  clejiriliness  of  the 
||)iis,>*a^e.     The  external  opeiiiiij^j  -houlcl  be  enlarged,  however,  if  ftnylhitig  like  retained 
I  pus  exist.     Under  these  circumstances,  a  natural  recovery  may  take  place.     In  recto- 
vaginal tistulfe,  plastic  operations  are  most  successful. 

When  the  Uowcl  ho-s  ulut'rated  into  the  bladder,  nattiml  proces*t53  appear  to  be  mrely 
capable  of  effecting  a  cure,  and  under  tiuch  circwmstunees,  to  save  the  patient  from  the 
ini!»eries  caused  by  the  passage  of  solid  feces  into  the  hhidder,  tlie  operation  of  cololoniy 

ipiay  be  entertained.  I  have  performed  this  operation  on  four  occiHions  under  these  cir- 
cumstances with  success,  the  operation  in  all  giving  great  relief.  One  of  my  patients  is 
now  (187H)  alive,  tVee  tVom  all  jiain,  the  opemlion  having  been  performed  on  July  5th, 
1870  ('Clin.  Soc.,'  1872).  In  another  case  operated  upon  in  xingusi  KUh,  IHfit),  the 
ll^entleman  lived  to  March,  1875,  and  4lied  from  lieart  dise{i.»<e  at  the  age  of  70.  The  rhird 
died  from  some  kidney  aifeclion  some  months  after  the  oppration  ('  Med.  Chir,  Uev,,' 
18fv9).  The  fourth  died  some  weeks  after,  from  the  cancerous  affection  for  winch  the 
operation  was  demanded,  but  free  from  all  paiu. 

Foreign  Bodies  in  tub  Stomach  and  Intestines. 

Foreign  bodies  are  often  taken  into  the  stomach  from  accident  ami  design,  and  the 
records  of  cases  prove  that  from  the  absence  or  mildness  of  symptoms,  no  surgeon  shoiild 
pronounce  against  the  possibility  of  their  introduction.     They  are  passed  a^  often  as  not 

I  per  anum  without  giving  rise  to  very  distressing  sym[ftoms  ;  although  when  retained  they 
c:iU6e  nothing  but  evil.     Smooth  hard  bodies  such   as  coins   and   stones,  as  a  rule,  pass 

J  r».*adily  without  giving  rise  to  any  or  other  than  slight  colicky  symptoms,  but  sharp  and 

Xpotntfd  bodies,  such  as  bones,  pins,  knives,  <S;c.,  give  rhe  to  such  as  vary  according  to  the 

]  |iositiun  of  the  intestines  at  which  they  become  imjiacted. 

A  foreign  body  taken  into  tlie  stomach  may  be  ejected  by  vomiting,  discharged  exter- 

[rally  ihrougb  the  abdominal  parieles,  retained  iu  tfie  stomach,  ur  passed  onwards.  In 
Fig.  2^3  is  illustrated  a  piece  of  iron  wire  that  was  swallowed  by  a  female  lunatic,  xl,  .!>0t 

Fio.  2fi3. 


PlM«  of  Iron  iirire  illMh&rged  from  abareAs  lo  aV>ttaiiilaiil  waUs  after  Itiivltif  been  iwaltawed.    Statural  tiM, 

Ion  March  l<»th,  1873.     The  symptoms  tliiit  followed  were  so  slight,  that  s<^une  dnubis  ad 

I  lo  the  occurrence  existed,  and  it  was  not  till  May  lath,  two  months  later,  when  a  swelling 

I  Hjuj  detected  in  the  right  of  the  umbilicus,  th:it  the   history  was  credited,     Tlie  swelling 

I  rapidly  increased  and  ofiened  on  May  2<Uh,  and  the  point  of  the  iron  wire  projected.     This 

\  was  withdrawn  by  Dr.  T.  15.  Dyer,  the  surgeon  of  Colney  Halch,  and  a  rapid  recovery 

[followed,  no  singh-  bud  symptom  making  its  appearance.     My  friend  Mr.  Lund,  of  Man- 

Chester,  has  lik«'wise  recorded  a  similar  ca.se  in  the  *  Liverpool  and  Manchester  Med.  Surg. 

Ue|>ort«'  for  187.").     When  retained,  a  foreign  body  may  res^t  witliout  giving  rise  to  very 

I  64irious  symptoms — a  rare  result — or  set  up  ulceration  which  may  in  its  turn  give  rise  lo  a 

fntal  peritonitis.     In  the  more  fortunate,  it  will  be  passed  on  though  the  canal  and  dis- 

chjirged. 

To  prove  these  |>oints.  the  reader  may  refer  to  ]^Ir.  Pollock's  article  in  '  Holmes's  Sys- 
tem,* vol.  ii,  w  here  he  gives  a  case  in  which  a  lady  voanted  a  gold  plate  three-quarters  of 
I  an  inch  long,  with  two  false  teeth,  after  it  had  been  lodged  in  the  iesophagus  for  nineteen 
'  ttnd  in   the  slonuicb  for  ninety-aeven  days.     Anoiber  case,  that  of  Mr.  Taylor,  of  Edin- 
burgh, in  which  a  patient  passed  per  anum,  tliree  days  afier  swallowing  ii,  an  artificial 
plate  with  six  teeth  an  inch  and  three-quarters  long.     And  a  third  is  on  record  in  which 
I  a  larly  jHissed  per  anum,  six  montlis  after  she  hud  swallowed  it,  a  plate  two  and  a  quarter 
iochert  in  diameter  with  lour  teeth. 

A  remarkable  ease  of  this  kind  has  been  recently  recorded  in  the  Thirtletli  Report  of 
lhf«  Commissiotiers  in   Luimcy,  187G.     A  woman  a-t.  13  (having  made  previously  many 
t  lUtcidal  attempts),  on  July  Slat,  1875,  swaHowed  thirteen  screws,  each  eci*ew  consisting 
30 
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of  »  iKiily  2  J  inches  long  an<l  J  inch  thick,  a  miseil  collar  nearly  }  inch  in  fHameter,  and 
n  !S(]Lmri.'  head  ;  Iho  whole  thirteen  screws  weiphinj^  24  otinces.  She  wuis  fed  on  pudding 
and  ^nud,  morphia  was  injected  subcutaneoiisly  to  relieve  (>ain,  and»  after  a  ir\v  days 
ount-H  dofjes  of  castor  oil  were  given  daily.  On  tlie  forty-firstt  day,  the  first  of  the  acrewi? 
passed  by  the  bowej,  and,  by  the  end  of  the  sixth  month,  the  hvst  came  away.  The  screws 
in  their  passage  had  lost  4  J  ounces  in  weight.  This  case  occurred  in  the  Brif*lol  A«yliim, 
under  the  care  of  Dr.  Thompson.  Poland  has  nl^o  recorded  in  his  prize  e.isay  the  ca^e  of 
a  litiijitlc  who  died  from  ulceration  of  (he  duodenum  owing  to  ihe  pressure  of  a  SfMxm 
luuullc  that  had  hccn  swallowed  about  three  months  before^  with  thirtij  others,  In-Hidea 
nails,  pebbles  and  pieces  of  iron.  These  foreign  hc»dics  were  extracted  troni  the  stomjich 
after  ilenlli,and  weighed  in  all  forty  ounces.  The  most  eoinplete  list  of  cases  of  foreign 
bodies  in  the  digestive  canal  will  be  found  in  tJje  *  Union  ]Mcdica!e'  for  November,  1^74. 
by  Dr.  ^lignon. 

In  (Juy's  Museum  (Prep.  1800)  thei^?  is  an  enlarged  and  thickened  stomach  of  a  sailor 
\\\\u  had  swnllowed  clasp  knives.  lie  was  a»t,  2JI,  and  in  .Tune,  17U*1,  he  swallowed  four 
cImsji  knives  which  were  discharged  from  the  bowels.  In  March,  lx(>'>,  he  swallowed 
from  fifteen  lo  twenty  more,  after  which  bis  liealth  becjime  impaired.  He  vomited  the 
handle  of  one  ami  passed  jjortions  of  the  blades  of  others,  and  in  March,  IHOll,  died  in  a 
Plate  of  exhaustion.  After  death  erne  blade  was  found  perforating  the  colon  op|K>.siie  the 
kiilneys^  but  without  extravasation  of  feces,  and  another  was  fixed  across  the  rectum.  In 
the  sl<»maclj,  loo,  were  numerous  blades  partially  dissolved,  or  between  thirty  and  forty 
fragments  in  all. 

.\l  times,  intestinal  C4ilculi  form  from  the  agglomeration  of  hair*  htisk,  particularly  ont 
husks,  or  other  foreign  substances,  and  prove  lalah  Dr.  Down  has  i*ecorded  such  a  ea'*e 
(*  Path.  Trans.,'  1H«;7),  ia  a  boy,  a-l.  13,  who  died  of  exhauslion  after  l.'>  <lays'  illness. 
Not  many  years  ago  1  saw  an  artist,  tet.  3G,  who  died  from  intestinal  obstructi<m,  through 
whose  abdominal  walls  a  globular  indurated  mass  was  readily  ielt  on  the  right  of  the  um- 
bilicus. I  suspected  it  to  l>e  made  up  of  hair,  for  he  was  in  the  habit  of  sucking  lo  an 
excess  the  jmint  brushes  of  his  pupils,  but  the  diagnosis  could  not  be  verified  after  death. 

TiiKATMKNT. —  Rest  in  the  h(*rizonlal  j>osition  anfl  expectant  treatment  are  in  ihew 
cases  the  two  essential  points  (o  be  observed,  and  purgatives  should  on  no  account  be 
given.  The  *'  sma**ber/'  according  to  Pollock,  who  constantly  swallows  talse  coin,  when 
caught  in  the  act  of  pnssing  it,  avoids  pnvffah'res,  but  takes  a  conslipating  diet,  such  as 
hard-boiled  eggs  and  cheese,  together  with  his  usual  1o(m1,  Ihinking  that  the  money  is 
more  likely  to  he  caught  and  conseriuenlly  passed  in  a  bulky  stool  than  in  a  liquid  one. 
The  surgeon  should  act  on  lliis  principle.  When  the  foreign  body  becomes  impacted  in 
the  stonuich  or  intestine,  or  sets  up  inflammatory  action  and  peritonitis,  the  thought  of 
ojieniiig  (be  abdomen  may  be  entertained  ;  that  is,  the  surgeon  nuiy  ixsMst  natural  pro- 
cesses when  they  are  doing  their  best  to  get  rid  ai'  the  Ibreign  substances  by  ulceration,  and, 
when  the  foreign  body  is  large  and  clearly  cannot  be  passed,  the  surgeon  should  open  ihe 
stomach  by  gastrotomy^  ten  cases  out  of  eleven  in  which  this  operation  has  bi'cn  \tQT- 
formed  having  i-ecovered.  (  Vide  j«ip«r  by  Dr.  Pooley,  of  New  York,  '  liichmond  Me«L 
Journ.,'  April,  1875.) 


Gastrotomy-  and  Gastrostomy. 

When  the  stomach  has  to  be  opened  for  the  removal  of  a  foreign  bo<ly  the  operation  is 

rightly  described  as  that  of"  givstrotomy."  When  the  same  operation  is  iH-rformed  with 
u  view  to  establish  a  permanent  fistula  for  l!ie  introduction  of  food,  ais  first  perl'nrmed  by 
8edillot  in  184l>,  and  ilescribetl  by  him  as  gaslro-stomie,  the  term  *' gnstrosttimy"  si^rms  to 
be  the  more  applicable  term.  Tliis  change  has  been  suggested  by  Dr.  Pooley,  of  New 
York,  and  it  seems  so  apiMiisite  that  1  now  adopt  it.  [Oasirotomy  is  still  used  by  9c»me, 
unfortunately,  to  signify  an  incision  through  the  abdominal  wall.  This  incorrect  applica- 
tion should  be  avoided. J 

That  the  opemliun  of  gaslrolomy  is  not  necessarily  fatal  is  proved  by  the  fact,  that  it 
hiis  been  pertbrmed  at  least  eleven  limes,  and  in  len  with  success,  and  though  in  the 
twenty. one  cases  in  which  gastrostomy  has  bwn  undertaken  for  cancer,  life  luts  been  never 
prolonged  lor  more  than  forty  days  (Sydney  Jones's  case,  '  L,nncet,*  May  ITithi  1875),  the 
evidence  of  the  relief  thai  it  has  afforded  to  those  who  have  lH?en  subjected  lo  it  is  snfR- 
cient  to  prove  that  it  is  bi»sed  on  a  sound  principle  and  a  humane  practice,  for  it  ought  to 
be  remembered  that  in  the  twenty-one  cases  in  which  il  was  performed,  il  was  nndertnken 
jnore  with  a  view  of  mitigating  the  horrors  of  a  death  from  hunger  and  thirst,  and  ofjj 
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[prolonging  whal  i'oiJiained  of  life  tli«ii  from  any  curntivo  object,  for  in  every  instance  the 
|e«u?f  of  the  ohslruction  was  cancerous  stricture  of  the  a?so|>hagus.  I  have  had  an  o|tj>or- 
Itunity  of  walchiiii;  the  proj|;re8s  of  three  of  these  castas  under  the  care  of  my  colleagues, 
llklessrg.  Cooper  Forster  and  Durham,  and  of  two  under  my  own  care  ;  and  I  am  free  to 
|mcknovvle<lge  that  tlie  advantages  given  by  the  0|>eralinn  are  worth  the  risk,  and  that  If 
llifc  were  not  prolongetl,  it  was  certainly  rendered  raore  endurable. 

When,  however,  the  operation  is  ^lertonned  for  u  ciculrtciul  (Stricture,  better  results  may 
ex|Tected,  {is  proved  by  the  records  of  die  following  interesting  cases,  operated  u|Min  at 
|Kast«wk  by  Dr.  Trendeleidjiirg,  March  Hili,  187G  (♦  Med.  Record,*  March,  1H7H)  ;  and  in 
[Paris  by  M.  Verneuil  ('(iaa.  des  Hop./  Oct.  28th,  187f>  ;  '  Lancet,' Jan.  i;3f)),  1877). 

Trendelenburg's  case  was  in  a  hitl  who  lia<l  swallowtMl  some  sulphuric  acid  six  months 
[ previously,  and  the  stricture  was  in  tlie  lower  end  of  the  gullet.  An  incision  was  nuule 
I  parallel  lo  and  one  inch  below  the  left  ribs,  and  a  ver>'  small  opening  into  the  stou)a<di. 
[The  suture*  were  pasi^ed  tltrongh  the  whole  tbickness  of  the  abdominal  parietes  and  stoniijjch, 
[jLiid  a  nipid  recovery  followed  the  openition.  At  the  end  of  the  tiflli  mouth  the  weight  of 
llhe  boy's  body  had  increased  by  one-fourth.  The  boy  took  food  as  usual  by  the  mouth, 
[masticated  it,  and  then  blew  tbe  contents  of  bis  mouth  through  a  long  elastic  tube  directly 
rfrom  the  month  into  the  cavity  of  the  stomach. 

Verneuil's  patient  was  a  ma^on,  iCt.  17,  and  the  strirturo  a  cicatricial  one,  (bie  to  the 
Ijtccidental  swallowing  of  some  caustic  potasli  on   Februury  4tli,  1870.     <Esop)iagotomy 
I  was  out  r>f  ilie  question,  as  tlie  stricture  was  sitttaled  low  down  in  the  lube,  and  relief  was 
[called  for  because  swallowing  was  impossible.     On  June  :i(UIi  gastrosiomy  consequentlv 
'was  jK'rformed,  and  a  rapid  reeovery  followed.     Tlie  man  was  up  and  about  on  August 
jUitlu     A  caoutchouc  sound  was  kept  in  the  wound  for  feeding  pitrjrtjses.      In   the  reitort 
of  llic  case  it  is  stated  that  when  bjod  is  p<uired  into  the  stomach  the  only  sensation  expe- 
rienced is  that  of  heat  or  cold.     Saliva,  however,  is  at  the  time  freely  secreted,  anil  (be 
man  executes  masticatory  movements.     Digestion  goes  on  well  without  the  aid  of  saliva. 
These  cases  are  most  satisfactory,  Jind  are  sullicient  to  encounige  the  belief  that  better 
euccesa  would  follow  this  otn^ration  even  wiieu  undertaken  for  cancer,  if  it  were  performed 
ttC  an  earlier  i)eri«>d  of  diseas<'  than  hiks  hitberto  been  the  practice. 

We  perform  colotomy  on  a  patient  with  cancerous  stricture  of  the  intestine  or  other 

Imechunical  obstruction  without   hesitation,  and  surgeons  are  now  willing  to  admit  the 

great  advantages  aHorded  by  this  means.     Surely  the  advantages  offered  by  gastrostomy 

for  stricture  of  the  o'sophagus,  cancerous  or  otherwise,  are  not  less  [)otent,  and  shoutit  t! 

I  bf  undertfiken  heforf  the  patienCs  powen  have  bfen  brought  to  too  low  an  ebb^  there  (S  no 

I  reason  why  it  should  not  be  equally  etfnctive.      Ifi  one  o^  my  own  cases  the  man  liveti  five 

I  days,  and  the  operation  bad  nothing  to  do  with  the  death,  there  being  no  peritonitis,  and 

I  the  local  repair  was  most  com|dete.     In  the  second  case  the  patient  lived  two  fiiiys.     The 

J  Operation  has  not  hitherto,  1  Wdieve,  bei-n  successful,  because  it  luv*  been  |njt  off  until  too 

|iat4?  ;  us  also  was  colotomy  unsuccessful  till  it  was  undertaken  at  an  earlier  stage  of  the 

)is«a>ie.     Jf  gastrostomy  iias  tbe  same  chance  as  colotomy  now  had,  it  will  become  as 

Icstablished  an  operation  in  surgery. 

The  operation. — Chloroform  had  better  be  given,  as  it  is  important  that  absolute 
jutet  be  ujuintuined  during  ihe  operation,  although  the  risks  of  vomiting  as  \i  consequence 
not  slight.     The  patient  sliotd<l  be  placed  upon  his  back,  and  an  im-ision  miide  on  the 
Vefi  side  below  the  ribs,  the  object  being  to  find  the  canliac  end  of  the  stomach  in  prefer- 
ence to  tbe  pyloric.     The  line  of  tbe  liuea  semilunaris  is  that  usually  selected  for  the  inci- 
sion— a  cut  three  or  four  incha«  long  being  made  through  the  tissues  seriatim  down  to  the 
cia  lining  the  muscles — every  vessel  being  twisted  or  tied  as  it  bleeds  ;  but,  in  my  own 
lions  1  make  an  oblicpie  incision  along  the  lower  borders  of  the  ribs,  commencin|j;  at 
rlin»^a  semilunaris,  and  I  do  so  with  the  view  of  catching  the  cardiac  end  of  the  slomach. 
ln<1  I  may  add  that  T  pick  up  tbe  stomach  with  my  fingers  very  reaiiily.     [The  colon  has 
en  opened  by  mistake  in  |»ertbrming  gastrostomy,  hence  c^ire  must  be  observeiL]     Tim 
Ea^riu  and  |>eritoneum  can  then  be  divided.     With  the  thun>b  and  finger  the  stomach  can 
nuvt  be  sought,  an<l  held  win'ri  caught.     This  is  best  efiected  by  the  passage  of  a  Liston's 
iic<*dle  armed  with  a  long  double  silk  ligature  through  the  margins  of  the  wound  and  the 
Btomncli'^  coaLs,  and  a  second  about  three-quarters  of  an  inch  lower  down.     Tlie  surgeon. 
VhxiA  then  to  fasten  tlio  stomach  to  the  margins  of  the  wound,  and  fur  this  puqiose  the 
l«|t)iU  suture  seems  to  l>e  th«  best.     Tbe  stomach  shoidd  then  be  opened  over  the  ligatures 
» ibttt  have  been  parsed  through  it  by  an   incision  being  mi-jde  in   the  line  of  tbe  wound; 
lb«-  cerjtre  of  the  double  ligatures  will  then  become  t'XjKisetl,  and  thesi*  shiudd  be  <lrawn 
well  out  and  divided.     There  will  then  be  two  double  ligatures  through  each  side  of  the 
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opening  in  the  stomach  autl  the  margin  of  tlie  wouml.  On  tying  the  two  cn<ls  over  two 
pit'ces  of  bougie,  one  iutro(!iJced  fijriun.st  tlie  inn«*r  surface  of  tli<»  stomach,  and  the  other 
upon  tlie  integument,  the  purlis  are  secured,  the  bougies  admirably  compressinfr  the  thin 
wrUs  of  the  fitomach  ajfainst  the  integuments,  anil  retaining  them  there.  One  or  two 
other  Futures  will  prohahSy  he  required  to  elose  the  womid^  and  an  additional  one  at  either 
end  of  I  he  opening  in  the  stomach  to  keep  it  in  it*  place  ;  the  operation  U  then  complete. 
W^hen  the  qiiill  s^uture  is  not  used,  the  stomach  mw-st  be  stitched  to  the  margins  of  the 
wound  in  tlie  ordituiry  way,  hut  a  more  accurate  adu[)tatiim  of  ifie  parts  and  greater  <iecu- 
rity  in  aeijnired  liy  the  (piill  suture  than  any  other,  and  vvliat  is  more,  the  pieces  of  IxiUfpe 
are  capita!  g'uide.'^  to  the  oritiee  into  the  «i;lomachi  tlie  sliglitest  tnictinn  ujRm  tljem  ninder- 
ing  it  patent  for  feeding  pur|»oses  ;  and  with  this  ohjecl  one  of  the  sutures  should  be  left 
long  on  eidier  lip  of  the  wound.  After  the  operation,  it  is  advis^able  to  desist  from  giving 
ff>od  for  a  few  hours,  in  order  lo  give  the  stomach  rest ;  allhougli,  after  a  day  or  so,  liquid 
nourisliment  may  be  adniinislered  in  small  tjuodfities  through  a  lube,  milk  and  eggs  being 
prohahly  the  he,*t.  or  milk  alone,  AVhere  eiiemata  can  he  tolenitet!,  they  should  be  used. 
Care  mHJ*t  he  oh,served  that  too  much  food  i-s  not  given,  as  it  retards  progress,  a  quart  or 
three  pints  of  milk  in  twenty-four  hours  being  sutlicient.  The  edges  of  the  wound  should 
be  caref^ully  prolpcled  by  oiled  lint.  The  sutures  may  prohahly  he  reraov«d  wholly  or  in 
part  on  the  tiftli  or  sixth  day.  Srhbnl)oni,  of  Konigsberg.  advijM^s  the  early  performance 
of  this  operation  while  the  stricture  is  still  |MtssabIe  to  nmall  bougies,  and  to  facilitate  the 
operation  advocates  the  use  of  a  hollow  bougie  with  a  cliildV  Jhdia-rubber  ball  on  its  top, 
which  should  be  introduced  by  tliC  gullet,  and  blown  up  in  the  stonia;cb.  This  suggestion 
seemf^  worthy  of  adoption  when  it  can  be  acted  upon. 

It  must  be  added  that  Sedillot  was  the  tirst  surgeon  to  perform  the  operation  [gn«itrog- 
tomyj  in  18  10,  and  Mr.  Coftper  Forster,  on  the  suggestion  of  I>r,  Ilaherslion,  wa.s  the  first 
to  do  it  in  this  country  in  IH."*?.  Since  then  Mr.  Sydney  rTones,  Fenger  of  Co|^»enliagen» 
Lanvtelonque  of  liord«'aux,  Durlinm,  Le  Gro^i  Clark,  Mac  Cormac,  T.  Smith,  V.  Jackson, 
and  myr^elf.  have  had  cases,  making  twenty-one  in  all,  [Maury,  of  Philadelphia,  0|K*rated 
for  sy]»liiilitic  stricture  in  the  year  IHfiO,  but  the  |ialient  died  in  a  few  hours.  Ashhurst 
records  in  all  3t  inslnnces.  Hertf,  Angen  and  doubth^ss  many  others,  have  recently 
recorded  cases.  If  the  istriclnre  is  at  the  (op  of  the  pharynx  QciH)pliagotomy  may  be  sub- 
stituted for  gastroslnmy.] 

When  a  foreign  body  becomes  impavted  m  the  smalt  intestine,  and  life  is  threatened,  it 
in  a  question  how  far  th«'  surgeon  is  justitiei!  in  attempting  its  removal.  I  can  see  no 
reason  why  an  attempt  should  not  be  made,  when  the  course  of  the  case  has  proved  that 
natural  processes  are  incora[}etent  to  ex[iel  the  otfeiiding  body  and  life  is  threatened  by 
'H&  presence. 

When  the  colon^  ccecum,  or  its  appendatfe^  is  the  seat  of  impaction  there  is  less  objection 
to  the  attempt,  for  as  ro/otowy  is  now  known  to  be  a  valualde  operation  for  cancerous  or 
other  obstruction  of  the  rectum,  and  in  cases  of  siippuration  al»out  the  ca'cum  free  incisions 
in  the  iliac  fossa  are  of  proved  value,  so  laparotomy  is  not  less  likely  to  prove  of  service 
when  the  obstruction  is  caused  by  the  presence  of  a  foreign  btwly. 

Intestinal  OasinrcTiON, 

In  coses  of  acute  or  chronic  intestinul  obstruction  when  the  physician's  art  has  failed  to 
give  relief,  the  surgeon's  aid  is  occ4\sionaIly  required,  and  it  would  be  welHor  the  medical 
mind  to  recognize  the  fact,  that  in  a  large  proportion  of  instances,  this  aid  is  sought  at  loo 
late  a  period— that  is,  when  ihe  patient's  powers  have  Ix-come  so  exhausted  as  to  exclude 
all  hope  of  a  successful  issue  being  idjiained  by  any  treatment — or,  when  the  involved 
tissues  have  uudergon*'  such  changes  from  perili»neal  complications  as  to  forbid  any  reason- 
able expectation  of  the  com(ietency  of  nature's  reparative  pow  ers  to  etTect  a  cure  ;  a*  case* 
of  acutt'  intestinal  obstruction,  like  those  of  stningulated  ht^rnia,  rerpiire  prompt  and  uclive 
treaiment  if  they  are  to  be  successful,  while  those  of  rhrf>nir  obstruction  require  a  no  Ic-sa 
decided  tine  of  action.  It  mtist  be  admitted,  however,  that  lliere  is  no  class  of  ciises  which 
claim  for  diiignostic  pur|>f»-ies  more  thought  and  judgment,  the  diHiculties  of  diagnosis  ns 
10  the  cause  of  the  obstruction  being  sometimes  gr**at ;  the  question  of  operative  relief  ho* 
coriseqiuMitly  to  be  decided  upon  uncertiiin  grounds. 

Yet  when  the  diagnosis  is  clear  and  the  nature  of  the  case  decided,  delay  is  dangeroas, 
and  a  want  of  courage  to  act  upon  the  diagnosis  is  criminal  in  the  surgeon.  The  question 
of  diagnosis  is  consequenily  all  important,  and  will  first  claim  attention. 
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Diagnosis — In  a  cliiiieal  jjoint  of  vunv,  cases  of  intestinal  obslnictiou  tuay  betlivided 

[into  arute  and  chronic.  The  acute  include  strangulatirui  of  a  portion  of  bowed  from 
internal  Ijemia,  omental,  mesenteric,  peritoneal,  or  faHul  bands,  or  twists  of  the  intestine 
(volvuliig).  The  chronic,  inflammatory  or  cancerous  strictures  of  llie  large  or  small  in- 
testine; the  oeclusion  of  the  bowel  from  the  meelianical  [jresswre  of  tUDioi*s ;  adhesions  of 
the  inle8tii>e8  from  chronic  itiftummatory  |jcril«jiieal  or  former  acute  cbangcfi;  and  last,  but 
rioi  least,  the  imjuH-lion  of  feeee. 

^  Peritypliliiis  and  acuii-  periloniii*  due  to  perforation  may  also  i^imulate  the  acute  form. 
Intus«iugception  belongs  to  both  divisions,  beeause  when  strangulated  they  may  give  rise 
to  acute,  and  when   ineareenUed,  to  chronic  sym()toms,  although  the  symi>loms  in  their 

I  onsHt  ai-e  always  sudden.     The  relative  frequency  of  these  conditions  will  be  seen  in  the 

i  following  table  : — 

Causes  or  Intestinal  Obstruction,  ExcLiTT>i?f<j  Hkunta. 

B«lBg  »■  »B*l]r*i*  of  134  enimeciitlre  eik»f"^  extracted  trnm  th«  poaMnortain  reeonl^  of  Ouy*«  FtonpitKl,  by  t>r.  Hiltoii 
^»g({*.  fr'xa  li^  <'U  l'^ti>>  f'tir'*  Rop-,'  l^O^J .  nud  Mr.  Kumvl,  from  tij9!»  («>  lb70(aapubM*tM>a), 


Ouj'm 

33.  Acirrit 

omtttoction 


Analjiia  of  63  raaea  of  StUrturo  of 
liilontlneti  H»  |;tv0a  ia  a  I'nfier  br 
eoiipliiud  k  MorrU.     ('Brll.  Wed. 


CnaoKic 

(VBaTBDCTIOK 


47  Strictnre 


2  Small 
inl»*stin^. 
45  Large. 


Socici; . 
lBte*itnm, 

21 


IXTPBSrSCKP- 
T10M8 


1  tnternal  hernia. 
7  Twiata  (volvulus). 

14  Lymph. 
6  DiviTticula. 
25  Band$.    {     2  ApiK-uilici'PcL 

2  to  Deck  of  hernial  sac. 

1  from  pedicle  of  ovarian  tumor,     .loum.,'  .Un.  m,  i.hts.) 

Mid.ll.'Kex    pAthol'^fiokt 
'    3  Fjecal  irapaction.  *  J?"!""' 

3  Mechajiical  pressure  of  tumors.  iat«»Vl*hfM , 

f  33  Reotnm   and      3  HmnU. ' 
ai]E:tuoi<iflt;x- 

wrv 24 

7  Transverse 
colon  with 
h<^patic  and 
splenic  tlex- 
nrra    ....         3 
fi  Caecum  or  ileo- 

ua>cal  ....  1 

23  Matting  together  of  in- 
testinal coils  from  piTi- 
tototal  and  uaneuroua 
dig»vi3e, 

(Contractions.) 

2  liecial. 
7  lhH>-ti,'?>ral. 
ti  Small  intestine. 


Oau»ral 
Total, 


78 


U4 

In  all  oases  of  intejstinal  obstructioii  the  diagnosis  should  be  made  upon  the  principle  of 
rexclumion,  the  practitioner  coming  lo  a  concbision  by  first  running  over  every  posasibbj 
[ea«fte,  and  eliminatin{4  each  stTJittim,  and  subsL-queiitly  weighing  the  points  in  favor  of 
Lthe  probable  cause. 

The  po68ibility  of  the  symptoms  being  due  to  a  strangulated  or  incarcerated  external 
beroia  should  always  be  carefully  investigated. 


AcuTB  Internal  Strangulation  of  the  Bowel, 

whether  from  an  internal  hernia,  twist  (volvulus),  or  a  fa*tal  or  peritoneiil  lymph  band, 
take  place  at  any  period  of  life,  and  the  symptoms  to  which  it  gives  rise  are  those  of 
cute  strangulated  external  hernia,  viz.,  sudden  and  definite  onset  of  the  illness  in  a 
itthy  subject,  severe  paroxysmal  central  abdominal  pain  attended  by  sickness  and  more 
or  less  collapse;  constipation,  inability  to  pass  wind  downwards,  and  hieeough  ;  o<!Cikjion- 
ally  als«j  scanty  urine,  or  even  its  suppression,  and  visible  coils  of  distendeil  bowiil. 

There  will,  however,  be  no  abdominal  tumor,  no  tenesmus,  ami  no  hemorrhage  from  the 
Ltuwel. 

Whfu,  therefore,  a  case  presents  itself  with  these  symptoms,  there  can  l>e  no  difliculty 
lin  coming  to  a  conclusion  as  to  its  nature,  although  it  may  be  dilHcult,  if  not  impossible, 
fclo  diagnose   the  precise  cause  of  the  siranguhition.      If,  however,  wt-  refer  to  the  above 
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ACUTE    STRANGtTLATlON    Ob'    BOWEL* 


atlaektJ  li 


JDiMthmutly 


Cnac  of  NtrftnirnUtloii  ot  ihc  buwrl  hv  lympIi-baDd  coaitrlcU 
Inn:  ileooi  kbont  ihriH^  indict  from  nrcotu  aud  n  ruil  of  Jeju. 
nnin.  THkea  rroro  m  mun,  irt,  26,  who  Al*f6  ■rtt'r  bowel 
obstrucUoD  of  Id  ilnya'  tlurallon.  TbiA  tasa  orciirr<'(i  In  my 
faltiur'*  pnicllcp  iti  1S38,  hji<1  1b  rccortlcd  in  '  Tmn*.  Med.  Soc, 
of  London,*  IBM.  The  sni^geBtlon  M'a«  tLeu  taitde  of  openliTe 
InUrfereuce. 


tnlijp,  some  guitli'  will  lu"  foninl,  for  it  wiJl  Ihi-rtf  be  s^aen  tlmt  out  of  33  coses  25  were  due 
tu  liiHuh,  7  ic)  volvulus,  aotl  1  to  iti(LTn»il  !iernia. 

Wlien  tliei^  lm.<  been  u  history  of  old  hernia^  Uif*  iirobiibilitieis  at*  the  existence  of  a  band 
are  much  mortj  enhanced,  since  it  is  true  tlmt  with  hertiia  sucb  bunds  j»re  not  uncommon. 

Dwclianssoy,  in  liis  paper  "On  Internal 
Fifl.  284.  Sirangulaiion"   (♦Mem.    de   PAcad.  de 

M6d.,'  ISftO),  p!:ive9  sncli  ctisps,  Fagge 
quotes  one,  and  in  niy  own  ymictice  three 
have  ocuiirrrd ;  on»?  died  unrelievt-d  ;  in 
tlie  second,  I  ojK'ned  the  empty  luTnial 
«ie,and  t^o  enlai^ed  my  InciHion  upwarda 
lf>r  iibout  two  inelies  iin  to  detect  a  band 
high  up  in  ibe  abdomen,  wbieh  I  divided 
with  a  pair  of  oeissors,  and  perfect  re- 
covery took  place.  This  csi.-ie  orcnrred 
in  the  pructiec  of  T>r.  Wilkinson,  of 
Sydenbain,  and  h  fully  recorded  in  the 
*Med.-Chir.  Trans.'  Vor  1«07.  The 
patient  is  still  alive.  The  third  died 
after  tlie  operation,  but  the  band  was 
divided  and  a  large  coil  of  intestine  re- 
leased. Tlie  operutioD  had  been  delayed 
too  long. 

Mr.  Gay's  analysis  of  148  ca«ies  lella 
111*  that  lii2  were  in  the  male  and  40  in 
the  female,  and  that  the  larg«'st  number 
of  cases  took  place  in  patients  between 
1 5  and  35. 

The  surgeon,  imder  the  circumstances  related,  however,  has  a  clear  case  and  an  im()or- 
tant  decision  before  him,  for  if  the  diagnosis  lie  correct,  and  a  portion  of  bowel  is  itrtm- 
fftflated  within  the  abdomen,  ohfttrurted  by  some  solitary  band  or  twii«ted,  be  knows  that 
veiy  little  can  he  look»^il  for  by  ni<'diciil  treatment — that  by  leaving  things  alone,  and  the 
case  unrelieved,  death  is  inevitable  ;  and  he  is  aware,  moreover,  that  the  hope  of  a  cure 
by  natural  prticesses  is  very  raeagrt.' ;  and  if  I  estimate  that  hope  as  being  nearly  on  a  par 
with  that  enlerlaiiied  in  a  case  of  ordinary  slmngulatrd  hernia  when  left  to  itself,  I  ^hall 
probably  he  about  tlie  mark,,  since  cases  of  slrfmguhiled  hernia  do  occan'ouaf/t/  go  up  of 
themselves  wht*n  all  surgical  etforts  to  re«luc^e  them  have  iViiled  less  than  herniot«jnjy  ;  and, 
cases  of  internal  sirangulaiion,  from  whatever  cause,  do  orcfisionaily  free  themselves. 
Nevertheless,  no  prudent  mind,  on  the  strength  of  these  exceptional  occurrences,  would 
willingly  leave  a  easp  of  external  strangulated  hernia  to  itself  with  the  vague  chance  of  its 
self-reduction;  and  1  think  that  no  prudent  surgeon  ought  to  leave  any  case  of  internal 
hernia  or  strangulation  unrelieved  with  the  same  almost  forlorn  ho[»e  ;  because,  granting 
that  the  diagnosis  of  the  ease  can  be  made,  by  r»o  ineilicine,  no  manipulation,  no  ex]M>ctant 
treatment  can  the  mechanical  obstruction  be  overcome,  and,  under  these  circumstanceei,  21 
fatal  termination  must  be  anticipated. 

Opium  may  relieve  pain,  mask  symptoms,  and  give  rise  to  a  pleasing  delusion  thai  all 
is  doing  well  in  ea.ses  of  internal  stnmgulation,  jis  it  is  well  known  it  does  in  others  of 
external  hernia  ;  but  in  the  one,  as  in  the  other,  it  does  ilo  more.  It  does  not  accomplijih 
the  only  true  remedy — viz.,  relieve  the  mechanical  strangulation  to  which  the  bowel  is 
subjected. 

In  external  hernia,  the  only  recognized  correct  tre^itment  is  herniotomy,  and  I  subtnit 
tliat  in  external  hernia  or  its  ecpiivaleut  the  only  sound  practice  is  '^laparotomy.** 

The  operation  of  ovariotomy  has  proved  to  us,  that  the  exposure  and  manipulation  of 
healthy  intestine  is  not  of  itself  u  fata!  measure,  and  there  is  every  reason  to  Itelieve  that 
in  the  crises  now  under  consideration,  a  good  result  might  often  be  secured  if  the  opera- 
tions were  performed  before  a  fatal  peritonitis  had  set  in  or  the  strangulated  bowel  been 
injureil  pa,st  recovery.  At  any  rate,  as  matters  now  stand,  a  recovery  by  mcdicjU  treat- 
uiHut  from  an  inlernal  stnuigulation  is  a  matter  of  wonder,  and  it  would  be  well,  aj»  all 
collateral  experience  indicates,  that  a  bolder  practice  should  be  employed.  [The  |iO«si- 
bility  of  a  small  undetected  hernia  in  the  femoral,  inguinal,  or  obturator  region  roual  not 
be  overk)oked,] 
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A  Help  to  Diagnosis  in  Casks  op  Abdominal  Obstruction. 

'*  Let  ao  on<9  let  too  macb  rnlae  un  »ii7  ooe  bIj^b  or  Bjmptoni."— FAOai. 


•▼Innt  aondltlon 
'  •ubjcel. 

M«offttUck  .    . 


kriy  •^Riptoms— 

Pmq      .    .    . 


Vomltint; 
Canalipatloo. 


bdOBtlHIil    dUt«b- 

ilpoUr   ladiea- 
ka-. 


Pnrl«t»!«l«     . 
Frloe     ,     .    . 

!Ul  esftcniaAtloa 


ACCTI— 
Obilrnctton  tir  8lr»D< 


CHKONrO  Obbtbcotioji— 

From  Dfaeime  of  Lftrge    From  Plseftse  of  Small 

IntoiiUae,  i  lDt««tmfl. 


la  foodbealth     .    .    Ailing  for  *om«  time  j  Alllair.  with  prffviona    la  grood  heiiUti. 


Very     sudtlea     nuii 
acute. 


Ahfiominal  pain — 
flieil.  ccutrnl,  aod 
pHroxjrtioiil. 

V'imfttnff  mpidly 
bccomtntr  ftfcM. 


Cf*lUip»e  very  mar 
ed. 

Ab^olnl"  GonitI na- 
tion aud  iuvihtllty 
to  paaa  flaius. 


Raptd  and  serer*, 
neutral  and  Uypo- 
(irn^trlc. 

Tymr-anitlc.  d|w 
tendcd  c>*U«  at 
Umo*  to  bd  f«U. 

Abdi'innn  t«>n«<«  In 
nmMMcnl  and  by- 
poi^Hktric  rcgluDfi, 
irlch  vStbty  din. 
tended  eoU* 

Rarely  tIkII-Io      ,     . 

Scanty  or  mppreaji- 
od.  I 

Luwpr  iMwel    prol-  , 
ably  qu)l«  empty. 


with  ahdoinliial 
oyrnptoma. 
Sym|jt<>Ri«     {gradually 
1ii('r(<a«iLig  lu    sever 
tty,  or  aeute  grafted 
UpiJD  old. 

/*a4a  diifuii«<c1  and  In- 
cniaalbg  wltb  diateu- 
•Ion. 

Intermitteat  aad  feeal 
lowardf  the  l«*t. 


Abaeut  till  the  eod. 


Oradually    lucreaaing 
In  Bcverlty. 


Oradoally  InereaatHi;, 
lumUar  and  epl^'a*- 
iplc. 

A  flx^d  aVPollInK  at 
tiinuit  to  tie  fctt  la 
et(h«r  lilac  foMa. 

Abdi>iucn  brnndlydU- 
tetided,  colts  of  la> 
leatlufl  visible. 


Marked « Very  marked  . 

Natural  lu  quantity    .     Nataral.     .     . 


attaelcDof  liiflomplele 
oli»trii«tlQO, 
Paroxyxtiia  of  rolteky 
paiu,  u))on  old  *jm\>- 
toms. 


Pain  —  paroxyNtiial, 
with    iurerriils   of 
etae   and    hypotjaa- 
trlc. 

Ucrafllonnl  durliiir  at- 
Uck  of  palu. 

Abaent  till  late. 


Attacki  of  <soustlpa> 
tiori,  aUnriiating  with 
natmal  relief. 


Nev<«r  (Treat,  Inereaaed 
durlQjf  ailack. 

A  doa;|hy  condition  of 
bond,  boiuitubg 
knotty  dnrluj;  attack. 

Coll'*  of  lutestlac  very 
vialble. 


AccTTa  oa  CHaonto— 


Intaaanieeptlen. 


Strlctnreof  bow**l  may 
be  felt  la  rectum  or 
Id  aigmoid  dexnre 
by  manual  examlaa* 

tlOIi. 


N«tblag  abnormal . 


Snddea  onaat.  aad  In- 
rioaaltig  when  acnte, 
•ubalding  when  ohro> 
nic. 

Pain  fixed  and  often 
robeveil  by  proa»ure. 

Rapidly  beeomlug  fe- 
onl  In  aente  eaaea, 
abftoui  or  liilerinlt- 
lant  lu  ehroole 

Vory  marked  iu  iicnto 
ca«os,  not  ao  In  ehrx>- 

OctHAloually  pri<«out, 
but  an  a  rule,  "  dya- 
euterte"  ayinptoma. 
■IraluluK,  tnui^xinua, 
ninro-  aant('<liiroaa 
•tooU,  or  heinur- 
rhago. 

Barely  aerare. 


DUtlnet  tnmornftea  to 
bo    roll.   Its  ftlmpe 
varying  durlnif  at- 
tack. 

Nothing  Darkod  to  b« 
««ea. 


Not  vlalMe. 
Natural. 

Rectum  may  contain 
mneaa  or  luvagln- 
atod  buwol- 


[f  we  apijeul  to  piitliohj^3\  iin<l  il  is  only  there  imrorlmmtely  that  we  can  appeal,  we 

eive  ample  (kcts,  siiici'  Dr.  l-'agge,  in  \m  able  iirticle  aln-iKly  reft^ired  to,  tell  tis  that 

bfre  might  in  iimtiy  cases  liave  been  no  little  difrictilly  in  fimltng  a  band  among  ihe 

Kntled  coils,  bnt  1  regard  the  laets  derivable  iVoui  our  pojJt -mortem  records  as  indi- 

rig  no  insurnionniable  oUstaclesi  to  the  success  of  an  exi*loratory  operation  in  the  great 

jority  of  the  ca^e.s  of  true  internal  strangulation,   whicli   are  to  be  found   in  these 

ctrds."     Dr.  Brinton,  in  his  analysis  of  GOO  cases,  points  also  to  ihe  same  conelusions. 

ier  these  circumstances,  I  ft^d  Iwtmd  to  express  my  convieiions,  that  on  the  diagnosis 

Dg  made  ti^  an  internal  strangulation,  from  whatever  cause,  the  operation  of  '*  lapar- 

f^**  flhould  be  performed.     Bnt  this  operation  is  not  to  be  jwirformed  as  a '*  dernier 

_~  more  than  that  for  external  hernia,  but  shouM  be  earned  out  as  early  in  the  pro- 

Tof  the  case  as  the  diagnosis  will  justify — when,  in  spite  of  the  gravity  of  the  raeas. 

^ood  results  may  be  looked  for.     [An  instructive  discussion  of  this  suhjeet  by  Mr. 

ilidiinson,  of  London,  will  be  found  in  the  *^  Hospital  Gazette,'  New  York,  September 

'1878.] 

Chronic  Intestinal  Obstruction 

claims  nttention,  nnd  it  ia  to  be  observed  ••  in  limine"  that  the  cliniciil  history  of  these 
il)  very  distinct  from   that  of  the  acute;  for,  wherens  in   tho  latter,  the  symptoms 

ar,  i\&  u  rule,  suddenly  in  patients  who  have  been  apparently  in  good  health — in  the 
aier  it  will  almost  always  be  found  tltat  ihere  has  been  for  a  more  or  less  lengthened 
lod  somt^abdominal  pain  or  symj)tom  ;  some  dillieuliy  in  obtaining  a  movenn*ni  of  the 
ireb  or  in  llie  act  of  dt^fecation — some  discharge  probably  of  glairy  mucus,  of  pus  or  of 
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blood,  separately  or  comljined  iit  uneeHain  intervals  ;  and  lust,  but  not  [enjst^  some  chang9  j 
in  tbe  form  aiiti  cliurart^r  of  thr  stools,  tlie  motions  at  one  time  heini^  liquid  and  looser  ut 
another  liard  and  mHrble-like.  while  at  intervals  tliey  are  in\»^-  or  tape-like.  Under  all 
cireum?fance8  there  mu.<*t  be  i^ymptoms  of  lon/j;  ^tandin«,  and,  if  more  acute  *ymptomR 
exist  when  the  case  comes  under  notice,  they  will  l>e  found  to  have  been  grafted  m>on  the 
old.  If,  therefore,  we  are  called  to  see  a  (mtient  suffering  from  marked  symptoms  of 
obstruction  t>\'  pomR  days*  duration,  and  obtain  such  »  history  of  the  case  as  has  just  been 
sketched,  ami  find  liim  with  aluhiminsil  tym(mnitir  distension  and  probably  pain,  jwssibly 
visible  peristalsis,  nausea„  vomilin;:,  hiccough,  and  horborygroit  we  may  safely  come  to  the 
conclusion  that  the  case  is  one  of  chronic  obstruction,  and  lliat  it  has  for  its  cause  one  of 
those  named  »n  the  table  (page  ^Gfl).  It  will  prove  to  be  either  stricture  of  the  colon  or 
rectum,  the  mechanical  pressure  of  a  pelvic  or  ahdominnl  tumor,  the  matting  together  of 
the  intestinal  coils  from  old  or  chronic  inflammation  of  the  peritoneum  or  mesenltry,  or 
fVom  cancerous  abscess  ;  and  last  hut  not  least,  to  fecal  accuniwlatiuris,  and  in  every  case 
of  obstruction  the  last  [lossibility  being  the  cause  should  be  borne  in  mind.  Rare  instances 
aif  also  on  record  in  wliich  oth<*r  causes  have  existed  ;  and  I  have  given  in  the  chapter  on 
hernia,  some  in  which  the  ohstruction  had  been  clearly  Iniced  to  the  influence  of  an  adhe-  ] 
aion  between  the  bow»d  and  a  hernial  sac  or  some  part  of  the  abdominal  parietes,  or  to  an 
obstructed  obdurnfor  or  other  hernia. 

Now  (he  effects  of  obstruction,  from  whatever  cause,  are  very  uniform,  and  terminate 
fatally  from  either  exhanstion  or  peritonitis  if  the  obstruction  is  not  overcome;  the  chronic 
peritonitis  being  dirt-ctly  due  to  the  ohstruction,  and  the  acute  to  either  a  y>erforating  ulcer 
of  the  sigmoid  flexure  secondary  to  the  stricture,  lo  some  ulci'ration  of  the  co'cum  or  colon, 
the  result  of  tlie  overdistension,  or  to  the  mechanical  rupture  of  the  caicum  the  direct  result 
of  the  pressure  of  the  fecal  accumulation  acting  backwards  upon  the  ca'cal  cuI-de-SiiC,  my 
notes  describing  two  cases  in  which  the  cacnm  burst ;  one  in  which  it  was  purple  in  color, 
and  measured  (it'teen  inches  round  ;  and  another  in  which  it  had  sloiiglied.      I   have  nl^^o 
notes  of  a  case  of  ji  male  child  born  with  an  im|ierforate  reetuni,  who  died  on  the  sixth  day  i 
from  ruptured  eacum.     And  out  of  eleven  consecutive  fatal  csises.  of  untreated  stricture  of ' 
the  n'cluin  nt  tiuy's  Hospital  collrcti'd  hy  my  dresser,  Mr.  Russelb  death  was  caused  by 
ruiJlureil  ca-cum  in  three,,  by  perfonitioii  of  the  'sigmoid  flexure  in  two,  by  peritonitis  after 
punctitrf  (ft  reiit've  Hams  in  one,  and  by  exhaustion  in  three.     Hence  the  importance  of  1 
early  relief  before  thrj:e  eininges  have  been  started.     These  points  have  Ijeen  ably  brought 
out  in  Coupland  and  Morris's  paper. 

To  diagnose  the  true  cause  of  the  obstruction  is  therefore  the  surgeon's  next  aim,  and 
it  would  be  well  if  I  were  able  to  add  that  the  tjisk  is  an  easy  one;   but  such  is  not  the 
case.      It  is  true  when  the  obslructiou  is  in  the  rectum  that  a  digital  examination  of  the 
part  may  find  it  out  :  when  in  the  sigmoid  flexure  that  the  cautious  introduction  of  the 
wlude   hand  into  the  rectum  (afli-r  tlie  method  of  Simon,  of  Heidelberg)  may  detect  il».. 
and  thiit  when  a  tumor  is  to  be  feU  by  palpation  to  the  left  of  the  umbilicus  through   thul 
abdominal  walls  tlie  probability  is  suggested  of  the  disease  being  in  the  colon,  but  wiihoutl 
these  guides  little  detinile  knowledge  is  lo  he  obhuned  by  eitht-r  palpation  or  percussion,' 
by  the  passage  of  the  long  tube,  or  by  the  amount  of  iRuid  ihiit  may  be  injected  into  the 
colon. 

Under  these  circumstances,  therefore,  the  surg*  on  is  thrown  back  upon  the  probabilitie 
of  the  case  as  reail  by  the  light  of  pathological  knowle<lgi',  and  it  is  gratifying  to  be  abl«| 
lo  show  that  these  fact8  speak  with  no  imcertain  sound.     Iiidet^d,  ihcy  speak  so  stronglyj 
and  decidedly,  thjit  the  surgeon  may  rely  upon  them  with  confidence,  and  base  his  prac- 
tice upon  their  indications. 

The  facts  are  revealed  in  the  table  to  whicli  I  liave  already  dnxwn  attention.  There 
it  will  be  seen  that  out  of  the  7f*  liilal  cases  of  chronic  obstruction  3  were  due  to  fecal  in»- 
paclion,  3  lo  the  mrclianiral  ytressure  of  tumors;  tJ.'}  to  what  Dr.  Faggt?  described 
"  contniclion'*  caused  by  ihe  malting  together  of  the  intestinal  colls  from  peritoneal 
cancerous  disease,  and  47  to  strictures  of  the  howel. 

Now,  cases  of  fecal  accumidation  do  not  r*'<|uired  any  lengthened  treatment  in  the»e 
pages;  wlien  they  come  under  the  surgeon's  care  as  examples  of  obstruction  they  are 
be  treated  by  the  mechanical  removal  of  ihe  fecj?s  from  the  rectum  by  such  means  as  llnj 
finger,  the  lithotomy  scoojj,  or  the  handle  of  an  iron  spo<>n — these  me^tsurefi  being  aide' 
materially  by  the  free  use  of  grease,  oily  enemata,  and  medicines. 

The  fact  that  fecal  accumnlafions  niuy  give  rise  to  the  worst  symptoms  of  mecbanicnl 
obstruction  and  even  lo  dejith  should  always  be  before  the  surgeon,  and  induce  hiuk  tOj 
examine  the  rectum  with  care  in  all  probable  cases. 
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Obstruction?  due  to  llie  presiencp  of  i^ftmf  wlxlominjil  ttuiKH*,  liy*lari*K  riUioeroiis,  ovarian, 
tr  otherwise,  are  to  be  dijiffnosf  d  nnd  dt'idt  with  (in  tin-ir  own  mi'i  ii8,  altlioiigh  wlien  it  is 
the  lower  part  of  the  bowel  that  is  obstructed,  r5<iht  or  left  lutiibur  colotumy  should  not 
l»e  neglected  when  other  means  of  relief  are  not  avalhihle.  I  have  performed  this  opera- 
tion on  most  occasion?  from  such  a  caiis.e  with  gratifying  success. 

AVe  come  now  to  the  two  larger  divisions  of  cjises,  viz..  those  of  stricture  and  of  con- 
trnctiotts^  and  a  very  little  eonsidemtion  will  siiow  that  the.se  cases  have  as  distinct  a 
clinical  history  as  they  have  a  imthoIo*Ty,  and  that  ihe^-,  moreover,  require  a  distinct  line 
,  of  treatment. 

With  reppeet  to  their  pathology  it  may  at  once  be  related  that  ''contraction**  is  the 
of  chronic  obstruction  of  the  small  intestine*,  and  "  stricture"  of  obstruction  of  the 
bowel. 

That  the  cases  of  *'  contraction*'  are  due  to  the  matting  together  of  the  inteist'nal  coils 
from  more  or  less  diffused  intlummatory  or  canceroun  peritoneal  difsea^e,  while  cases  of 
Btriclure  are  due  to  a  local  narrowing  of  the  l»o\vid  fronj  diseasie  of  itsj  enate. 

In  the  eiu'es  of  **coiiitnictio(i"  the  actio»  of  the  iiite:itineHi  (small  or  large)  is  interfered 
vritli  from  adhesions  or  from  a  bending  or  doubling  of  the  bowel  Wjion  itself,  and  eonse- 
ciuently  there  is  an  interfei-ence  with  the  peristaltic  movements.  In  tljose  of  "  slrietiire" 
the  action  of  the  bowels  is  prevented  from  the  direct  niechnnical  ob.siruction  occasioneil 
by  the  stiiclure. 

The  clinical  history  and  symptoms  of  these  two  classes  of  cases  consequently  ditfer. 

In  llie  case  of  "contraction"  the  sym[>loms  are  clearly  n.'ferable  to  a  difficulty  in  the 
pnssjige  downwards  of  the  iaiestinal  cunlenls  ;  in  that  of  "stricture"  to  a  ditRculty  in 
defecation. 

In  the  former  case  the  symptoms  are  attacks  of  griping  colicky  abdominal  pain,  irregu- 
lar and  incom|ilele  intestinal  evacuiitions,  and  the  jt.'iinlnss  discharge  of  healthy  motions. 
In  the  hitter  there  is  mostly  an  absenre  of  abtiominal  pain  beyon<l  that  due  to  distension, 
more  or  less  com|>lete  consti]iation,  alternating  with  !oosen»^ss  of  bowels,  the  occasional  or 
friHjuent  mixture  of  mucus  or  blood  vvitli  the  motions  nnd  painful  defecation. 

In  ♦'contraction"  when  sickness  exists  it  will  be  passing  and  lasting  only  during  the 
attack  of  colicky  pain.  In  "  stricture"  it  w  iil  occur  towards  the  close  of  the  disease  when 
I  the  obstruction  is  mort^  complete. 

In  '*  contnictions"  the  ubdiuaen  probably  will  not  be  much  distended,  and,  if  it  be  so, 
only  during  the  attack,  the  distension,  moreover,  will  be  centnd  and  hypogastric.  "The 
intestines  will  then,'*  writes  Fagge,  **b€  seen  writhiiig  and  coiling,  and  a  gurgling  of 
>  fluid  is  heard  ;  there  will  also  be  visible  distinct  peristaltic  niovi'mfnts  of  the  irrh'stines.'* 
In  "stricture"  the  abdomen  will  to  a  certainty  be  distt  nded  and  the  distensiun  will  l>e 
lumbar  and  epigastric  ;  large  coils  of  distended  bowel  will  also  be  visible  with  peristaltic 
movements,  the  visible  peristalsis  in  both  ctses  being  due  to  the  clironieity  of  the  atfec- 
lion  and  consequently  to  the  hyperlro|»hy  of  the  bowel  from  overwork. 

Such  then  are  the  broad  points  of  distinction  between  the  two  large  classes  of  cases  of 

t  chronic  intestinal  obstruction,  and  they  are  enougli  to  guide  the  surgeon  in  his  practice. 

I  At  limes,  however,  the  distinctions  fail.     Indeed,  when  the  history  of  a  case  of  eitber 

[  contraction  or  stricture  is  deHcient,  the  diagnosis  is  most  ditlicult,  ami  if  seen  when  the 

symptoms  are  at  their  lieijrht  ime  or  other  may  be  mistaken  for  cases  of  acute  obstruction, 

the  chronic  symptoms  of  which  nothing  can  Ik?  known,  having  lighted  up  into  the  vigibly 

acute^  in  the  same  way  as  a  case  of  incarcerated  or  obstructed  hernia  may  suddenly  develop 

into  one  of  acute  strangulation. 

Having  llani  thus  nuipped  out  the  chief  point*  of  distinction  between  the  two  chwses  of 

cases  of  chronic  intestinal  obstruction,  and  Ix-aring  in  mind  that  in  the  *•' contractions** 

the  small  intestines  are  the  parts  that  are  involved  and  in  the  "strictures"  the  large^  it 

I  remains  for  the  surgeon  in  the  latter  class  of  ciises  to  determine  the  seat  of  the  disease,  for 

I  ji  corrf'Ct  knowledge  uj«oii  thi>  point  is  clearly  requisite  before  any  precise  operative  Ireat- 

j  mrnt  can  be  entertained.     On  reference  to  llie  table,  this  iioint  cornea  out  very  stronglv — 

for  out  of  104  cases  which  have  been  tabulated,  in   7H  the  disease  was  in  tlie  sigmoid 

flexure  or  rectum  ;  in  H>  it  was  in  the  colon  or  one  of  its  flexures ;  and  in  7  it  was  about 

the  cjeeutn.     In  three-fourths  of  the  cases  the  disease  wsis  consequently  below  that  part  of 

ihe  lK>wel  that  wouM  be  0[(ened  by  left  lumbar  colotomy,  and  in  about  one-fifth  by  right; 

ill  but  a  very  inftigniticant  number  wjis  it  higher  up. 

Willi  these  h.ird  facts  before  us,  the  conclusion  set-ms  tolerably  clear,  that  in  ftll  causes 
of  obstinate  c«mslipation  due  to  mechanical  obstruction  in  the  large  intestine,  wlieti  medi- 
cinal irt'alment  has  failed,  and  the  removal  of  the  disease  by  operative  measures  is  out  of 
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fliu  qiR'stion,  insteail  of  wjisfing  valuable  time  hy  tLe  |»ersi.'st<:'nt  administration  of  npi-*rient8 
whicli  nnist  do  liurm,  of  ent^mata  which  am  do  no  gotHl,  of  opium  ^ind  allied  remedies 
wliich  only  m.'ibk  synij^itOHi!*  iind  mislead  the  iiriictiliom^r,  culotuniy  shuuhl  be  performed. 
Im  dte  Ifjt  loin,  wlit-n  the  diagtiosis  ha*  been  Jiiiide  of  diseaj4t!  of  the  reeluiu  or  sigmoid 
thjxnre,  and  iit  the  n't/ht  wUvn  the  exact  pojfition  of  tlnj  slricturc  cannot  be  determined; 
for  from  our  tablt?  it  would  a|i|K?iir  that  in  mot  one  eiise  iti  lifteeu  is  it  likely  to  be  above 
this  point ;  right  himbjir  colotomy  also  so  far  an  the  relief  it  gives  is  as  satinfaelory  an 
Oficration  as  left.  It  must  be  BtJited,  moreover*  that  thiei  relief  should  not  be  po8tponed 
too  long,  because  from  the  facts  alleged  the  operation  will  be  of  little  uvail  when  from  tUo 
mechiinicAl  eflects  of  llie  fecal  liislension  a  periloiieal  iutlaniniaticm  has  set  in.  or  changes 
have  taken  [dace  in  the  ca'cum  or  large  intestine  of  an  nleerative  or  inllammalory  ehnnieler. 

With  respect  to  the  treatment  of  **eoritraetton.>4/'  much  may  be  done  by  Judicious  medical 
measures,  tnore  partienlarly  by  helping  the  ]iiLSoage  onwards  of  the  contents  of  tl.'e  inies- 
tijuil  canal,  by  means  of  laxatives,  those  of  an  oily  kind  being  the  best,  such  as  the  oily 
mixture  of  the  Guy's  Pliarmneopocia, 

A  time  will,  however,  come  when  these  means  will  fail  and  otlierd  must  be  looked  for, 
unless  the  patient  be  left  to  his  fate  ;  aiid  of  these  *' enterotoniy"  is  most  applicable.  The 
operjition  consists  in  opening  the  small  intestine  In  the  right  or  left  iliac  fossii,  and  so 
establishing  an  artificial  anus. 

The  operation  will  Ix'  considered  further  on. 


IxTtlSSUSCEPTlUNS, 

or  the  invagimiljon  of  some  portion  of  the,  bowel  into  a  lower  segment  (Fig.  28.i)»  may 
occur  at  any  |ieriod,  though  more  common  in  infancy  and  child  life.  They  nniy  take  phice 
ftl«4o  in  any  part  of  the  intestine — my  table  recording  that  out  of  tlie  lo  cases  Uilndated,  2 
were  recdi!,  7  ileo-ci^cal,  and  C  small  intestine.  These  statistics  are  supported  by  (.iay'» 
analysis  of  74  cases^  in  which  8  involved  the  large  intestine  alone  an<l  were  colic,  ."^3  ileo- 
ca?ca!,  and  33  small  ititestine*     The  rectal  variety  is,  however,  more  frequently  found  in 
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the  adult,  the  iliac  in  young  adults,  and  the  ileo-c.Tcal  in  infancy  and  rhildhoo<l.  When 
the  invaginaled  |K)rtion  of  intestine  becomes  stranf/nhfed^  the  symptoms  are  acute;  when 
simply  incareerafeti,  they  may  be  chronic.  Sudden  inv.nsion  of  symptoms,  however,  i* 
the  rule  in  both  forms,  with  tenesmus  and  mucit-sangnineous  discharge,  more  jwirticularljr 
when  the  ileum  is  involved;  discharge  of  blood  per  rectimi  occurs  in  the  acutest  cat^es. 

The  pymptomLS  may  be  very  acute  und  destroy  life  in  thn-*e  days,  or  so  mild  as  to  be 
only  those  of  intestinal  irritation.  The  development  of  symptoms  as  well  pointed  out  by 
Mr.  Howard  JInrsh  (*  St.  Ilarih,  Hep.,'  vol.  xii,  1876,  p.  *JS)  depending  upon  the  occur- 
rence of  constriction — an  intussusception  in  this  resi>ect  being  like  a  hernia,  which  may 
be  **  down"  without  being  stmngtiliiled  or  even  obstructed-^ the  various  symptoms  in  each 
case  depending,  not  uii  the  mere  displacement  of  the  intestine  but  on  the  constriction  pro- 
duced by  the  displacement. 

AV'hen  acHfe,  a  case  of  intussusception  at  its  onset  may  be  mistaken  for  one  of  **band/* 
and  yet  marked  (M>ints  of  difference  exist  between  the  two.  In  both,  the  attjick  is  sudden, 
and  followed  b}'  collapse,  hut  in  tlie  case  of  aitfwr/,  pain  is  loadized  from  the  Hrst,  is  j»ar- 
oxysmsd,  and  remains  severe  to  t!ie  hist,  and  is  also  unavssfjcialed  with  tenesmus.  In  the 
iufitssnscepfiori^  pain  varies  much  both  in  seal  and  intensity,  is  often  relieve*!  by  prrasnre, 
and  towards  the  last  ceases.     The  pain  is  likewise  commonly  associated  with  tenesmus. 
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In  '♦band,"  vomiting  foon  becomes  tccul  mnd  is  coo^rnnt  ;  in  inlussusceplion  it  miiy  also 
be  the  jfame,  but  it  u*  often  cca-ses.  In  ''Uund,"  conslijtniion  is  tlie  rule,  wiili  inability  to 
puss  flatus  ;  in  '•invagination,"  tliurrhaa,  tenesmus,  un<l  bloody  tnncoid  stooU  are  cliurac- 
lei'isitie  ;  cunsstipntion  is,  however,  at  times  present  in  chronic  eases.     In  *'  Land,"  central 

I  and  lty|K>giii«trjc  sibdominal  disJension  is  an  early  symptom ;  in  •*  intussusception,"  it  nmy 
never  exist.  In  "  band,"  llie  ninst  that  may  be  felt  i»  a  single  coil  of  distended  bowel;  in 
**  invagination,*'  a  distinct  tumor  mny  be  tett. 

Dr.  Leielitenstein,  of  Tiibiiijren,  in  a  valuable  analysis  of  598  cases  of  ihia  aftectioii 
('Prager  Vierteljahrschrift,'  Bd.  1 TJ,  I'il,  1874),  infi»rinK  ns  that  when  a  tumor  i^ 
recognized  in  the  epigarilrie  region,  the  ileum  is  probably  the  part  invagimiled  ;  when  in 
tl»e  ri|ihl  ilac  fos.*a  the  ileum  into  the  Ci«'cuni ;  and  when  it  euii  be  felt  in  the  rertum  it  is 
probahly  ileum.  Mr.  Morris  ('Path.  Trans.,*  p.  1.S3,  1877),  bus,  however,  pointed  out 
the  jtossibility  of  niistaking  bhvod  clot  in  the  rectum  for  the  lower  end  of"  inttj>s(i>;i'ej>le(| 
boweU  »o  that  the  use  of  the  speculum  should  be  brought  to  the  aid  oi'  tlie  linger  in  any 
case  of  doubl.  Leicbtenstein  says  also  that  when  the  intussuscepted  portion  of  bowei 
ploughs  off  it  occurs  between  the  eleventh  and  Iwenty-tirst  day  from  the  beginning  of  the 

I  disease,  and  lliat  it  is  generally  part  of  the  ileum.  This  result,  however,  is  very  rarely 
met  with  in  infancy. 

In  the  treatment  of  intussusception,  operative  intei-ference  is  not  to  be  undertaken  in  a 
hurry.  iu3  it  is  not  to  be  f|ueslioned  that  cases  of  this  atlection  constantly  occur  which  right 
themselves  either  by  or  even  without  the  aid  of  me<lical  or  surgical  trealment,  the  bowel 

(either  freeing  itself  by  an  um:»xplained  process,  or  in  some  acute  cases  sloii^lang  away, 
and  a  so-called  cure  resulting.  Fagge,  however,  well  observeAuj^on  this  point  that  **  when 
this  cure  by  expulsion  occurs  it  freijuently  ojrly  posfpones  the  hital  termination  instead  of 
entirely  preventing  it.  The  patient  dies  some  mouths  afterwards  from  contniction  of  the 
cicatrix  which  had  formed  at  the  .seat  of  the  disease,  this  fact  alTording  a  weighty  addi- 
tional argument  in  favor  of  i»n  attempt  lo  explore  iind  pull  out  sin  ileo-co^cal  intussuscep- 
tion when  the  case  is  correctly  diugnosed  at  an  early  stage."  Mr.  Jlorris  says  "it  would 
appear  that  when  small  intestine  is  intussuscepted  into  stnall  intestine  the  invnyinatinij 
portion,  owing  to  its  small  relative  size,  is  too  much  (himaged  by  compression  from  within 

»to  allow  of  recovery  by  expulsion  of  the  reHecled  and  entering  portions." 
No  operation  should,  however,  be  thought  of  in  intussusception  until  well-considered 
minor  measures  have  been  emjdoyfd  and  failed,  care  being  taken  that  too  much  time  is 
not  exjK^nded  in  the  attempt.  In  aruU'  intussusception,  however,  where  the  bowel  xa 
clearly  strangulated,  but  a  few  liours  should  be  given,  Iw/cause  unless  rtdief  is  speedily 
found,  deatli  ensues,  and  the  younger  the  patient  the  more  rapid  the  result. 

In  MrowtV .intussusception  where  the  bowel  is  probably  only  incarcerated,  the  surgeon 

[should  not  withhold  his  hand  for  more  than  a  week  ;  because  If  relief  is  t(>  be  obtained  by 

treulnient,  it  should  be  obtained  within   tiie  seven  days  it   is  jttstiHable  to  expend  in  the 

»tt«'mpt«  and,  if  failure  follows,  the  operation  of  laparotomy  should  be  undt-rlaken.     In 

cute  strangulation  if  relief  is  not  speedily  found,  sloughing  of  the  invagiriatenl  bowel  may 

lie  place,  and  in  the  chronic,  adhesion  of  the  invaginated  bowel  ;  under  either  circum- 

dce  operative  interference  must  fail. 

l^pcmtive  interference  in  intussusception,  however,  has  not  hitherto  been  very  succetk»- 
ful,  and  its  failure,  I  believe,  is  owing  to  its  having  always  been  postpon«;d  lo  loo  late  a 
L*rio<I.  Yet  recent  experience  has  been  more  encourjiging,  even  under  not  very  favonible 
circninf'tftnces,  for  Hutchinson  has  recorded  a  case  ('Med.-Chir.  Trans.,*  vol.  Ivii,  1874) 
in  which  he  opened  the  abtlomen  oi"  a  child  set.  2  on  the  thirtieth  day  of  the  symptoms, 
Dind  tlrew  out  the  invaginated  bowel  \\\i\\  a  successful  issue.  Mr.  Howard  JSIarsh  had  a 
wcond  case,  in  which  a  like  good  result  was  obtained  in  a  male  infant  seven  months  old 
after  symptoms  of  fourteen  ilays'  duration  ;  while  my  colleague,  Jlr.  Ilowse,  had  a  third, 
ill  a  woman  a^t.  23,  a  patient  of  Dr.  Fagge's  (ibid.,  vol.  lix,  1?S7I>)  in  which  recovery  took 
place.  1  hiive  likewise  performed  the  same  ofwration  in  a  dog,  pulling  out  on  the  fifteenth 
*luy,  with  a  good  result,  six  feet  of  invaginated  bow(?l. 

Dr.  H.  It.  Sands,  of  New  York,  h:is  also  [jublished  another  successful  ca,se  in  a  child  ti 

nonths  old  {'New  York  Med.  .lourn.,' .June,  1H77) — theopenitjon  having l>een  perl'ormcd 

tighteen  Imurs  after  the  nppeanince  of  the  syniivtoms.     In  intussusception,  however,  some 

luicccjss  bus  rollowe<l,aL  times,  the  practice  of  inflation,  a  [dan  of  treatment  that  wiui  origi- 

iilly  recomnieniled  by  Gorham  years  ago,  and  which  may  be  etl'ectually  can'ied  out  by 

onnecting  a  siphon  bottle  of  soda  or  other  aerate<l  water  with  a  tube  pjissed  well  into  the 

j^liowdt  ibe  clastic  gas  forcing  its  way  far  belter  than  water.     When   intiation  cannot  be 
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used  injection*  may  ln'  '^iil):r>titut*'<l.  Tliis  (jjterntion  Iiuh,  howt^ver,  its  dangers,  ttft  bowels 
luive  been  ruptun'd  by  its  ii-<l\      I  niniiot  therfforo  rui-omnu'iul  it. 

Jnvcrsfnn  of  the  body  Ijas  likewist'  been  advised,  with  the  cliunt'e,  that  the  weight  of 
the  contents  of  the  how^d  above  the  involuled  or  obMtruoted  segment  may  .stdlice  to  disen- 
ga;je  it.  Mi'chiinical  knoading  of  the  abdinn«^n,  and  the  administration  of  an  anitsthctic 
have,  also  been  employed  with  a  similar  object. 

Opium  should  ahvay!?i  be  fjiveii  in  all  caiies  of  mechanical  obstruction,  the  drug  not  only 
re1it*vin«r  pain,  but  e!ieckin«;  the  peristaltic  action  of  the  Imwe!  wliitdi  is  t^o  Injurious. 

These  remedJeH,  however,  are  nticertaln  at  tlie  best,  an<l  should  1ki  tried  in  early  cases, 
when  the  diagnosis  is  uncertain  and  operative  interference  rejected,  but  ll*ey  mu.st  not  be 
used  when  more  active  treuttneot  is  culled  for  unlt^ss  such  trcAtmeut  is  ubdolutcly  forbidd<;n. 

Lapakotomy, 

from  jLOTtapa,  the  soft  parts  of  the  body  below  the  ribs,  ami  n^rw,  T  cut,  is  a  name  which 
has  been  jiiveu  by  Dr.  John  A?.hhurst,  Jun.  ('American  Journ.  of  Med.  Sciences,'  1H74), 
to  an  exploratory  o[H?ration  upon  tiie  abdomen  for  the  relief  of  an  internal  stnin^uhition  or 
intiissufscei>t:ou,  and  is  so  *;:ooil  that  I  adopt  it.  The  term  *"  gastrotomy"  is  applied  to 
oj)emtions  U[>on  the  stomach  for  the  removal  of  foreign  bodieij,  '*  garitrostomy"  to  an  ope- 
ration upon  the  stomach  with  a  view  of  establishing  a  permanent  fistula,  '*  colotomy"  to 
tliose  iijion  the  larg:e  intestine,  and  **  enteroiomy"  to  those  upon  the  small. 

In  laparotomy  the  abdimien  should  be  opened  in  the  median  line  below  the  umbilicus, 
though  if  an  old  hernia  exists,  the  sac  should  be  explored,  and  the  abdominal  incision 
made  upwards  from  its  neck.  The  abdomen  should  at  first  be  explored  by  tlie  finger,  and 
tiiore  |Kirticularly  towards  tlie  umbilicus,  since  it  seems  that  bands  are  more  often  found 
0|iposrie  the  promontory  of  the  sacrum  iluin  anywhere  else.  If  the  finger  fail  to  find  nut 
the  band,  the  tjpening  must  be  enlarged  and  the  parts  inspected.  Wlien  the  operation  is 
perfornicd  for  intussusception,  and  the  bowel  la  ex|Mised,  dilFiculty  has  been  ex[>erleiiced  in 
freeing  the  involved  bowel,  and,  under  such  circumstances,  the  expedient  used  by  Mr. 
Hutchinson  should  l»eem[iloyed  and  the  Itivaglnated  portion  pushed  out  backward  from  its 
sheath.  The  wowiid  should  be  carefully  adjusteil  by  stitches.  After  the  ofn'ration,  the 
patient  should  be  kejit  urnlrr  the  influence  of  opium  or  morphia — the  morphia  suppository 
every  five  hours  being  llie  best  form  to  use.  Milk  diet  shouhl  be  given  in  small  qunnti- 
i\ti^j  andt  if  recovery  is  to  follow^  it  will  probably  be  speedy  ;  ass  repair  lakes  place  mpidly 
in  nil  flbdomina!  sections  when  a  cjise  goes  on  well,  and  death  ensues  early  when  the 
reverse  occurs.  [Ashhurst  lias  codeeted  123  cases  of  lufiarotomy,  of  winch  37  recovered 
and  H\y  died.  The  results  would  almost  certainly  have  been  more  favorable  if  early  opera- 
tions were  more  frequent.] 


Enterotomy, 

or  the  opening  of  some  portion  of  the  small  bowel  generally  in  the  right  groin,  is  an  o|>e- 
mlion  of  great  value,  and  it  is  to  be  regretted  (hat  it  has  not  received  suHicient  notice.  It 
was  first  [terformed  by  Nelaton,  at  least  twenty-five  years  ago,  upon  n  patient  of  Trous- 
seau^s,  for  chronic  intestinal  obstruction,  atid  is  ajjplicable  to  cases  of  abdominal  obstruc- 
tion in  which  the  clinical  evidence  points  to  the  conclusion  that  the  obstruction  is  high  up 
in  the  large  inlestltie  or  low  down  in  the  small;  to  cases  in  which  *»  laparotomy"  is  inup- 
plicable  and  **  lumbar  colotomy'*  is  out  of  court — to  cases  of  obstruction  in  wlilch  relief  is 
reiiuln'd  and  a  more  exact  methoil  of  giving  it  Is  not  clear,  either  from  some  difficulty  io 
diagnosis  or  other  csiuse.  It  Is  described  by  Trousseau  as  follows  (^  Clin.  Med.,'  lecture 
77): — ^'  I  begin  tlie  operation,  as  Nelaton  advises,  by  makijig  in  the  right  side  an  incision 
an  Inch  in  length,  a  litdc  above  the  crest  of  tlic  ilium,  parallel  with  Toupart's  ligament 
(Fig.  'iiSfi)  ;  the  length  of  this  incision  is  subsequently  mereased  to  three  or  four  inches. 
In  dividing,  layer  by  layer,  the  skin,  the  cellular  tissue,  the  muscles,  and  aponeurosis, 
lying  as  may  be  required  the  large  vessels  involved  in  the  incision,  we  at  last  come  lo  the 
n»ost  deeply-seated  ajioneurosls.  Proceeding  always  very  slowly,  and  being  very  particular 
in  sjionging  the  wound  can-fully,  this  deep  aponeurosis  is  cut  through,  when  forthwith  the 
peiitonenm  is  reached.  It  is  taken  hold  of  by  a  small  forceps  and  incised;  afterwiirds 
using  the  greatest  possible  precautions,  a  silver  threa*l,  by  means  of  a  curved  needle  is 
carried,  first  through  the  intestine  and  then  through  the  abdominal  walls;  four  sutures  are 
then  made,  two  on  each  side  of  the  incision  ;  two  others  are  math',  one  at  the  su()enoranrI 
the  other  at  the  inferior  angle  of  the  wound  ;  but  this  time  itie  abdominal  parietes  are  first 


Fig.  287. 


I 


tnlce  \iiucii  into  tin*  peritoneum.     It  i»  then  onhf  necemurif  to  ntalf  an  fjrct'ftUuffhf 
tncifion  into  the  intestine  hy  means  ofii  shurp-pointed  bisUuiry.     Tlie  upetniig  whicli 
^cEatOD  TnakeA  U  le^s  tluiti  u  third  of  an  incli." 

TbU  operation  is  veiy  >vnrnil_v  udvocttted  by  Troiisst-iUi  in 
all  OUMe  of  infej»tinal  oi-cIu!«ion  from  wbalever  cause,  'MvWn 
the  lymptoros  of  occlusion  have  exi^iteil  for  six  or  eigiit  duys, 
wheD  lliere  is  great  tympanitis,  when  the  iiiuttors  vomilfd  uiv, 
of  a  Bttfrcoraceous  cliaracter,  and,  finally,  when  the  persistence 
•nd  severity  of  the  symptoms  presage  imminent  death."  He 
lihad  reeommended  its  adoption  in  five  eases,  and  in  iwo  with 
^complete  suceess,  the  patient  recovering,  wlio,  without  it, 
nould  have  been  lio|)eles)ily  losit. 

In  recent  times  tins  o|H^raljoii  has  been  successfully  per- 
formed by  Mr.  McCarthy  on  tlie  suggestion  of  Mr.  Mamnler 
in  1872  (*  Med.. Chir.  Trans.,*  vol.  Kj,  by  Mr.  AVjigstalfe  ('St.  Thomas's  IIosp.  Rep.,* 
J873),  by  Mr.  Maunder  himself  in  November,  1875  ('Trans.  Clin.  Soc,  vol.  ix,  1H7<J), 
and  by  others. 

1  bavc  performed  it  three  times,  once  in  1876  on  uti  infant  twelve  days  old,  who  wa.s 
born  with  an  imperforate  rectum,  and  survived  ihe  operution  eiglit  days,  having  been 
greatly  relieved  by  it,  but  operation  had  been  [ui^tponed  until  loo  lute.  The  second  wag 
in  May,  1877,  on  a  man  a*t,  .57.  who  bad  been  a  piitjcnt  of  Dr.  Wilks,  for  chronic  small 
intestinal  obstruction  of  many  months'  standing,  the  chronic  condition  lj<?ing  aggravated 
very  week  or  ten  days  by  symptoms  of  a  severe  character,  which  threatened  life.     The 
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ph  of  c***  of  en(«ruLu(ny,  iu  u  m«u.  «l.  AT,  for  chronic  ob»iriictii«q.     Tcniporalurp  ucvcr  rvinlii(J  ItNi'^,  auJ 
patl«at  wan  coii»ale»cenl  In  n  mouth.     Pluctuatlun  of  tetnperinar*  very  illtclit 

MAl  of  the  obstruction  was  too  uncertain  to  allow  of  the  operation  of  colotomy  being  per- 
formed; indeed  the  symptoms  pointed  to  the  ?mal!  bowel  as  being  the  seat  of  the  disease, 
and  on  ih»f  account  entvrotomy  was  undertaken.     The  openition  gave  rapid  and  perma- 
I  meat  relief  and  the  man  was  convalescent  in  a  monlh.     His  temperature,  as  shown  by  the 
[chart,  was  never  higher  than  100=^.     Ho  is  ulive  and  well  at   the  present  day,  but  the 
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inconvenience  connected  with  the  nrtificial  nnua  is  so  trouMosonie  as  to  neutralize  groatly 
tlie  iuhantiig«^s  of  the  operation.  The  third  was  on  the  pi'rson  of  si  nnm,  ret.  aO,  whom  I 
saw  in  consullation  witli  l^r.  Cortis,  of  Kennington,  in  .lnly»  1877,  for  complete  intej^tinal 
obstruction*  He  had  been  ill  two  months  with  abdominal  pain  and  constipjition,  but 
sought  advice  only  when  the  pain  had  b«^come  very  severe  and  vomiting  appeared.  When 
I  saw  Jiira  (he  eonstipntlon  was  insufiemble,  vomiting  inees-sant,  and  tfie  abdomen  much 
distended.  No  obstrucuon  could  be  felt  in  the  rectum;  holh  loins  were  very  resonant, 
and  it  was  Ixrlicved  that  the  obstruction  was  about  the  ca'fi*m.  I  ci>n:sequently  perfornied 
N^hiton'*  operation  of  enterotoray  us  described,  on  July  7th.  The  openttion  gave  imme- 
diate ix'lief,  and  every ihing  went  on  widl  Hul>sequ*-ntly,  the  teaipenUure  never  rising 
beyond  'J9°.  He  left  the  hospiial  six  weeks  afterwards,  t!ie  whole  of  liis  motion.^  passing 
thitiun^h  the  nrtilicial  anus,  and  not  a  trace  of  wind  or  motion  pus.sing  per  anum. 

On  his  return  home,  for  want  «f  good  nnr!*ing,  n  bed-sore  a|)peared,  and  he  died  in 
November,  1877.  After  death  it  was  found  that  the  lower  part  of  the  ih'om  had  been 
o[H*ned  three  inches  from  the  cieeiim,  and  that  the  seat  of  stricture  was  in  tlie  ascending 
colon  juj^t  above  the  ca*c»m.  It  svas  cicatricial,  and  evidently  due  to  the  contraction  of 
some  old  ulcer;  the  viscera  were  healthy.  I  subsequently  lenrnt  from  Dr.  Corlis  that 
this  patient  had  hurt  himself  in  the  rigbt  side  oF  bis  abdivmen  three  years  before  his  illnes-s 
in  a  Tail  over  n  csise  of  goods,  that  the  accident  was  followed  by  s^iekness  and  pain,  with 
nousea  and  occasional  vomiting.  It  is!  quite  possible  that  the  stricture  was  the  result  of 
this  injury. 

Tills  patient,  as  well  as  the  other,  complained  sadly  of  the  annoyance  caused  by  the 
coiusiujit  t1<iw  of  feces  from  the  inguinal  anus,  no  mechanical  appliance  having  the  power 
of  controlling:  it. 


COLOTOMY. 

For  irremediMl  stricfnre  or  mechanical  obstriaclion  of  the  rectum  from  any  cause,  CnUi. 
sen  8  operati*>n  of  opening  the  colon  in  tiie  /<?//  loin  shoidiJ  always  be  followed;  but,  when 
the  scat  of  obsirnetion  is  higher  than  the  rectum  and  if  ihrre  be  a  doubt  whether  it  is  in 
the  sigmoid  flexure  or  lransvL'r!*e  colon,  Amussat's  oprrnllon  in  tloi  right  loin  gliould  be 
periormed.  Callif^en  first  i?nggested  colotomy  in  i7il(i,  and  a[»pHed  it  to  tbe  descen<ling 
colon,  but  Anmssat  revived  the  operation  and  extended  it  to  tbe  as<Miuding  colon  in  lH8i). 

The  colon  in  this  position  lies  behind  tbe  peritoneum  immediately  beneath  the  trans* 
versalia  fai^cia.  The  kidney  is  in  close  contact  with  it  above,  and  in  one  case  on  which  I 
opemted,  tbe  organ  was  placed  so  low  down  as  to  fill  in  the  space  Ivetweeu  the  rib  and 
pelvis,  and  had  to  be  pushed  ni>ward?i  lo  allow  the  colon  to  be  seen  and  opened.  Tlie 
0{>enuion  can  be  performed  as  tVdIows,  on  the  left  loin  : — 

Tbe  paticHt  is  to  b»^  |dac»-d  on  hh  rigbt  side  with  a  jdllow  beneath  the  loin,  in  ottler  lo 
furcii  somewhat  tlie  left  Hank,  and  turned  two-third*  over  on  bis  face;  tbe  outer  border  of 
the  quadratu!*  lumborum  muscle  can  then  be  made  out,  m  this  muscle  is  the  surgeon's 
main  guiilc.  Its  outer  border  with  tbe  descending  colon  is  to  be  fo»in«I  lialf  an  inch  |M>8tenor 
t»i  tbe  centre  of  the  crest  of  tbe  ileum,  the  centre  being  the  point  midway  between  the 
anteriiir  superior  and  pojJlerior  superior  spinous  processes.  AUingliam  says  thai  in  more 
than  tjfly  dissections  he  !ias  always  found  the  descending  colon  to  be  so  sjluateil.  Il«  has 
never  ktiown  tlii,s  point  (o  fail  him.  Wlien  ditlicttlties  nnHelt  in  tbe  ojH^ration,  lie  believer 
I  bey  arise  from  the  colon  being  looked  for  too  far  tVom  tbe  ?pjne.  ('St.  Thomas'*  Ilosp. 
Heporls,'  ]H7<>),  and  in  that  opinuHi  I  cordially  agree.  An  incisifm  i»  then  to  be  made 
four  or  five  inehes  long,  beginning  an  inch  an<l  a  half  to  the  left  of  the  spine  Wlow  the 
last  rib,  and  f>assing  downwards  and  forwards  pandlel  with  the  crest  of  the  ilium;  iho 
line  of  tbe  incision  shotild  pass  obliquely  across  the  external  border  of  the  quadratns  lum- 
borum muscle  about  its  centre,  so  as  lo  take  the  same  directitm  as  the  nerves  which  travi-rMC 
tliiti.  part,  lij  this  incision,  the  integuments  and  muscles  and  fjuscia  are  divided,  and  the 
*)uter  border  of  tbe  quadi^atus  muscle  eX(>osed.  Tbe  abdominal  muscles  can  be  divided  to 
give  room,  and  this  bad  better  be  done  upon  a  director.  All  vessels  are  now  to  be  st^curvd. 
Tbe  transversftlis  fVuscia  will  next  come  into  view,  an<l  heiiit-afli  this  will  be  the  rolon,  n 
hjyer  of  fat  sometimes  ititrrvettiiig.  The  fascia  is  lo  be  opened  with  caution,  for  in  the 
loose  fat  and  cellular  tis!««e  the  colon  is  to  be  found  ;  when  distended,  tbe  bowel  comes  at 
once  utider  the  eye  on  dividing  tbe  f^vacia,  but  when  euipiy,  some  little  trouble  may  l>c 
exjR'ricnced  in  booking  it  op  wiili  tbe  finger.  It  can  always  be  found  in  frcmt  of  the  lower 
horiler  of  the  kidney.'  This  organ  should  conseqtieuily  be  sought,  as  it  is  tite  only  certain 
guide  to  the  bowot.     I  have  found,  however,  on  several  occasionfl  at  this  Atage  of  the  pro- 
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eeeding,  great  help  by  rolling  tlie  patient  over  on  to  his  back*  the  bowr?I  fnlling  by  ibis 
laianecuvrt;  on  the  finger,  ami  being  llu^n  roudily  caiip:bt.  [I  know  of  an  instnnce  where  a 
flarge  cyst  of  the  kidney  was  found,  and  at  firsi  mistaken  for  the  colon.  This  unusual  com- 
Iplioation  woiih!,  of  course,  scarcely  e\'er  occur  in  another  case  of  rectal  cancer  requiring 

colotomy.] 

When  the  bowel  has  been  caii^^bt,  it  rthould  be  partially  rolled  forward*  in  order  lo  ex- 

Ipojse  it?  posterior  surface,  for  if  this  he  not  (loni-  there  is  a  ri!»k  of  thf  surgeon  wounding 
tlie  fw'ritoneum  where  it  is  reflected  from  ils  anterior  Hurfuce  on  to  the  abdominal  wall. 
The  lM)wel  having  been  drawn  up  to  the  wound  is  then  to  be  Secured  lo  the  integument 
and  not  to  the  mtL^'cles,  l»y  tlie  pu.ssage  of  a  ligature  HUrod(ic»'d  tiiroiigli  one  margin  of  the 
wound,  then  through  the  bowc:!,  and   lastly  tlirrmgh   the   other  margin.     The  bowel   can 

I  then  he  opened  by  a  longitudinal  inciHiioTi  about  tliree-tpmriers  of  an  inch  long  over  the 
liguture  that  has  tnnersed  its  canal;  the  centre  of  the  ligature  !?  then  to  be  dmwn  out 
and  divided,  the  two  halves  of  the  ligature  (Ixing  the  two  sides  of  the  divided  intestine 
iirmly  to  the  margins  of  the  woynd  ;  and  two  or  four  more  stitches:  may  then  be  inlrodoeed 
to  make  the  artificial  anu?  secure.  The  margins  of  the  wound  may  be  oih_^d  to  guard 
against  the  irritation  of  feces,  and  the  patient  plaee<l  in  bed.  At  times,  the  feces  escape 
in  large  quantities  directly  the  bowel  is  opened  ;  at  others  s^ome  slight  feculent  disclmrge 
will  take  place  at  the  time,  the  larger  How  taking  phice  later.  Tliis  ]»  not,  however,  a 
Lmatier  of  any  importance,  and  the  surgervn  should  lake  no  measures  lo  cause  the  bowels 
tto  act  ;  indeed,  it  is  better,  as  far  as  thf  operation  is  concerned,  that  thetlow  be  postponed^ 
Ifor  within  an  hour  or  so,  tlie  parts  about  the  wound  become  sealed  with  lymjdi,  and  thus 
llhe  rir^k?  of  extravasation  are  diminisheih 

Amussat  originally  suggested  tlie  franst'firse  incision  in  the  loins,  and  Callisen  the  ver- 

lliVo/,  the  former  crossing  at  right  angles   the  outer  border  of  the   quadralus  lumliorum 

|lnuscle.  ihelaHer  running  parallel 

rith  it.     The  oblique  appears  to  Vio.  2S9. 

ne  lo  be  preferable  to  eitlier,  as  it 

«ives  more  room  formanipidation 

Iwhcn  the  colon  is  emjtty,  it  takes 

[the  line  of  the  nerves  and  vessels 

I'tliat  traverse  lhi»  part,  and  less- 

tna  the  riiik  of  their  division  ;  it 

ollow»      the     ordinary    inlegu- 

Ifnentul  fold   of  u   patient    when 

t<suming  the  recumbent  posture, 

Ind  thus  favors  re[)«ir,  and  seems 

lo  tend  much  towards  tlie  pre- 

irenlion    of  the   prola[ise  of  tl»e 

[)wcl   that    is  always   liable   to 

[)llow  such  an  openition.     Fig. 

^^0  illustrates  the  line  of  inci- 

bion  and  the  appt^arance  of  the 

tifleial  anus.  It  was  tak**n  from  a  patient  of  Sir  W.  Gull's,  n't.  04,  that  T  operated  upon 
In  18*»0  for  vesico-inteslinal  hstula,  and  who  (lied  live  and  a  half  yrarssubsecjuently  (187.1) 
from  a  ruptured  heart.     The  gentlemen  followe<l  his  avocation  without  any  discomfort. 

After  tlie  operation  a  goinl  sedative  should  Im?  giveiusueh  as  opium,  morphia,  or<diit)nil, 
Itnd  the  rtfcumbeni  position  maintained,  a  piece  of  oiled  lint  covered  with  oakum,  and  kept 
■in  place  with  a  soft  towel,  being  the  best  application. 

The  sutures  may  be  renjoved  on   the  fourth  or  fifth   day,  according  to  circumstances, 
rhile  f»orft'ct  cleanliness  must  be  oli>served, 
Nutritive  food  and  stimulants  may  be  given  within  a  day  or  so  of  the  operation,  i-epair, 
I  a  rule,  going  on  favondily. 

When  the  wound  has  cicatrized,  the  patient  may  get  up,  and  a  pad  covered  by  a  fohh-d 

ftpkin  and  fastened  on  with  a  lumbar  bimler,  ia  the  best  application.     The  ivory  ball  or 

|>lug  that  has  been  recommen«led,  apf>eurs  to  be  a  useless  instrument,  and  cannot  be  kept 

it«  place,  nor  docs  it  prevent  the  prolapse  of  the  bowel  that  is  stiid  to  be  so  likely  to 

follow  the  o|>eration, 

With  the  oblique  incision  this  prolapse  does  not  appear  to  be  the  cause  of  any  annoy- 
luce,  Since  it  seems  to  lake  phice  to  a  very  slight  extent. 

When  contraction  of  the  orifice  takes  phiee  to  ton  great  an  extent,  a  sponge  tent  or 
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sliarJ  boujiie  iTifty  daily  be  5nlroilue«?«l.     I  Inive,  liowcver,  met  with  but  one  CAae  requiring 
this  Irpatmeiit. 

After  convalcsct'nce,  it  is  well  to  w:i>li  out  occasionally  llie  lower  portion  of  the  bowc! 
with  warm  water,  ns  some  ffecs  are  apt  to  [mss  the  nrtitieial  opening  and  rest  in  the  rectum, 
causing  irritation.  Wlien  the  anul  end  is  ojK^n,  it  is  best  to  do  this  through  the  natural 
opening,  and  when  cloj^ed,  throu{,4i  the  artificial. 

J  have  now  performeil  tlii;;  i>peration  tliiriy-^lx  times  ;  in  four  for  vesioo-intestinal  fistula, 
in  tAvo  for  [»elvic  tunior,  in  one  for  lihrous  growths  in  the  rectum,  and  in  twenty-nine  for 
stricture  of  the  rccturn.  One  of  the  cases  of  vesico-intestinal  lifitiila  lived  for  four  months 
after  the  openition,  and  died  with  >iu]ipuratiiig  kidneys  eatirely  relieved  from  all  vesical 
and  rectal  distress.  (*  Brit,  and  For  Rev.,'  Jan.  IHfill.)  One  lived  nearly  six  yearsafter 
the  operation,  an<l  died,  a-t.  UK  from  rupture  of  the  heart.  The  third  is  now  alive,  six 
ywirs  after  ihe  operation,  and  enjoying  life,  snSering  indeed  very  little  inconvenience  from 
the  artificial  amis.  (*  Clin.  Soc./  1872.)  The  patient  with  peh  ie  tumor,  already  noticed, 
died  on  the  third  day  from  rupture  of  the  tumor.  Thesecont!  was  kept  alive  two  months, 
and  died  from  (he  disease.  The  one  with  fibrous  growths  in  llje  rectum  was  oj>eraled  upon 
Nov.  I  4th,  1877,  and  is  now  living  in  comfort. 

Of  the  twenty-nine  palients  with  stricturt^  cancerous  and  otherwise,  one  lived  three 
years  after  tlie  o|ieralion,  and  one  eighteen  months,  dying  from  suppose<l  cancer  of  the 
liver  after  a  month's  illness  ;  two  lived  ten  an*!  tliree  for  live  months,  eight  survived  the 
opei-ation  frotn  seven  to  eighteen  days,  eight  died  within  a  week,  the  oixjratiou  in  the 
majority  of  these  cases  having  been  undertaken  as  a  last  resource.  Six  were  alive  when 
last  heard  of,  two  having  been  openiled  upon  three  years  [ireviously,  two  two  years,  and 
two  within  the  year.  In  every  ease  marked  relief  was  afforiied  to  symptoms,  and  in  many, 
the  patients'  expressions  of  gnititude  for  such  were  very  strong,  several  liaving  deeply 
regretted  that  ihe  ojienition  had  not  been  performed  at  an  earlier  period. 

In  no  single  case  have  I  ever  regretted  performing  this  operation,  although  in  a  large 
number  1  have  wished  earnestly  that  1  had  had  an  opportunity  of  performing  it  e^irlier, 
since  in  no  instance  where  it  wa-s  undertaken  did  it  fjiil  to  give  relief. 

In  one  of  the  patients  cohitomized  for  vesico-intestinal  fistula,  who  is  now  alive,  six 
years  after  t!ic  o[MTnlion,  urine  finds  its  way,  when  he  is  recumbent,  out  of  the  luinbHr 
artificial  anus,  and,  In  the  second  eiLse  that  survived  the  operation  nearly  six  yejirs,  ihe 
wime  eomptication  presented  itself.  In  neither  instance,  however,  was  the  flow  it  source 
of  trouble.  This  flow,  however,  might  have  been  enough  to  keep  ptitent  that  portion  of 
the  intestine  that  existed  between  the  artificial  anus  and  the  bladder,  and  to  preserve  it 
IWuii  atrophy  ;  such  a  result  of  colotomy  being  cle^trly  possilde.  Dr.  Mich.«iel  Harris,  of 
Liverfiw>l,  having  recorded  in  the  *  Ljver[rf)ot  Hosj>ital  Re^M>rts*  for  1874  the  particulars  of 
a  post-mortem  examination  where  Mr.  Hakes  had  [»erformed  coloiotny  five  yenrs  pre- 
vi<insly  for  vesico-intestinal  fistuhi,  in  which  the  desoemling  coh>n  from  tiie  artificial  anus, 
logelber  with  the  signioirl  tlexure  and  rectum  as  fjira^  the  bladder,  had  become*  ronipUte/y 
vb/iterttted  and  was  fotmd  to  be  replaceil  by  a  rylindrieul  mass  of  fat.  The  h-ngtli  of  (his 
fatly  column  was  about  six  or  seven  inches,  and  in  the  centre  of  it  was  fournl  a  fibrous 
cord  of  about  a  line  in  thickness,  but  no  tnice  of  a  canal  of  any  kind  could  be  therein 
detected. 

Curling  has  |yerformed  or  recommended  the  openition  in  twenty-one  cases,  and  in  four- 
teen the  patients  survived  over  periods  varying  from  two  to  eighteeri  months.  Pollock 
gives  a  case  where  tlte  patient  had  survived  the  o|i4M'ation  for  two  and  a  hall'  years.  Ailing;-  I 
hara  has  had  ten  cases  :  one  diecl  within  a  fortnight  of  the  operation,  five  lived  a  fevr 
nionlhs,  one  nineteen  months,  one  four  and  a  half  years.  Two  were  known  to  l>e  living 
ibr  tiiree  and  four  years  after  the  operation. 

These  results*  cannot   be  regarded  otlierwise  than  with  satisl'action,  for  it  should  be 
remembered  that  in  all  these  cases  the  operation  wa^  (inderiaken  when  life  was  threatened»  . 
anil  the  distix*ss  from  the  local  disease  was  seven'  and  oiherwise  irremedijible.     The  oj»er-j 
ation  is  beneficial  in  all   cases  of  vesico-intestinal  fi?.iida  wlien   solid  feces  flow  with  the  | 
urine;  In  all  cases  of  striclure  of  the   rectum  so  soon  as  the  obstruction  becomes  serioua'i 
and  local  distress  great ;  in  all  other  cases  of  mechanical  obstruction  to  the  rectum  from  |)elvic 
causes,  when  no  less  severe  measures  for  relief  can  be  suggested  ;  and,  last,  but  not  lejutt^ 
in  extensive  ulceration   of  the   rectum,  cancerous,  syphilitic,  or  simple,  when  local  Ireut- 
ment  fails  to  give  relief,  and  local  distress  is  great,  when  the  general  powers  are  evidently 
giving  way  from  the  local  disease  (piile  irrespective  of  nil  mechanical  obstruction. 

In  no  ciise,  however,  should   the  opemiion  be  postponed  till   the  patient's  |>owcr8  arc 
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failing,  for  then  the  prospects  of  recovery  are  greatly  lessened  and  convalegcence  ia  often 

» rendered  improbable. 
By  way  of  nummary,  therefore,  it  may  be  stated  that— 

Laparotomy  is  nu  operation  wliii-li  shc^uld  bi'  pt- rformed  in  all  cases  of  acute  inles- 
liiial  ul>!iirut'iion  due  to  btinds,  internal  hernia,  and  imuaHUSception^  thai  do  not  s[)eedily 
yi^-ld  to  other  treatment. 

Colotomy  is  applicable  to  cases  of  obstruction  to  the  large  intestine  from  stricture  or 
tlie  iih.'clumiwd  f»ressure  of  tumors. 

Cnterotomy  .ilTords  a  means  of  relief  for  all  other  case^  of  inlestiniU  ob:*tru^'tion  to 
which  the  two  former  operations  are  inup[)licaWe. 


On  Tapping  the  Intestine. 


I  The  practice  of  tapping  the  intestine  with  a  fine  trocar  and  canula  in  cases  of  intestinal 
obstruction,  is  one  which  deserves  serious  consideration,  since  tlierc  is  good  reason  to 
believe,  that  a  small  puncture  may  often  be  made  into  n  ilistended  intestine  ami  wind  dravvn 
otf  without  any  extravaj^ition  of  thy  contunis  of  tln^  bowel  lakinji  place;  and  that  if  the 
dirttension  of  the  strangulated,  twisted,  or  otherwise  obstructed  bowel  can  be  relieved  by 

I  the  operation,  there  is  some  ground  for  hope  that  naturul  eflbrts  may  then  release  the 
bowel  from  beneath  its  band  or  from  some  internal  peritoneal  i*ing,  and  that  even  a  twisied 
bowel  may  untwist.  The  operation^  however,  is  not  without  its  risk,  as  1  have  on  several 
occai-ions  known  fecal  extravasation  to  follow  the  practice,  and  Coupland  and  Morris  cpiote 
other  cases.  I  have  been  also  led  lo  believe  that  even  in  a  large  hernia,  its  strangulation 
might  be  relieved  by  a  like  operation  and  a  natural  reduction  take  place;  for  a  stmngu- 
latrd  lM>wel,  outside  as  well  as  inside  the  ahilominal  cavity,  is  stmngulated  by  the  disten- 
tion of  the  intestine  itself,  more  than  from  any  extra-intestinal  influence,  and  if  this  dis- 
tension can  be  relieved  by  simply  dnoving  ott"  the  contents  of  the  bowel  by  means  of  a 
very  fine  trocar  and  canula,  the  walls  of  the  intestine  would  colkpsc,  strangulation  cease* 
and  nnless  adhesions  coniineil  the  Iwwel  in  its  jM:)sition,  its  return  might  be  looked  for  by 
natural  efforts.  These  remarks  iire  biused  upon  the  fuel,  that  inlestine  may  be  so  treated 
without  any  extravasation  following,  and  such  actually  a«me  before  me  in  a  case  of  ileo- 
colic scrotal  hernia,  in  a  gentlennm  a»t.  7(i,  wlien,  tu  eirable  tne  to  re*luce  the  liowtd,  I  waa 
driven  to  puncture  the  urotruding  intestine  in  four  or  five  places,  and  althotjgli  much 
manipulation  followed  this  pmctice,  no  extravasation  occurred  at  the  time  or  after,  and  H 
rapid  recovery  ensued  without  a  drop  of  suppuration.  The  cjise  occurred  in  the  practice 
1  of  Mr.  Kelson  Wright,  of  Kennington.  These  remarks  are  only  to  be  read  au*'  suggestions, 
[and  more  particularly  as  applied  to  large  umbilical  and  scrotal  hernite.  Since  the  intro- 
duction of  the  pneumatic  asjiirator  by  Dr.  Dieulafoy  this  practice  has  received  much  encour- 
[  agenieni.  For  more  detailed  evidence  on  the  subject  of  intestinal  obstruction  and  its 
^  treatment,  the  following  |)apers  may  be  referred  to  : — 

rintont  'Croonian  Lectures,'  1859. — Fagge,  HJuy's  Reports,'  1868. — Gay,  *  Trans.  Lon<l.  Med. 

».,♦  1661-2 — (Jnrhfim,  Mjay-g  RojK>rt9,'  vol.  iii,  series  1. — Hiftton,  'Association  Mtni.  Journal,' 

1S53.— .Vw.«/A,  '  Anwrican  Journal  of  Nbd.  Sciences,'  lSt}2.— Bryan/,  •  Med.  Times,'  1872.— *  A  TrtMi- 

[  li««  on  the   I'neumatio  Aspiration  of  Morbid  Fluids,'  by  Dr.  Cit-orge  Dieulafoy,  1S73. —  JVot/wrtJii'* 

^ '  Clnjioftl  Mtnllcine.' — ilHtrhimon,  'Med.-riiir.  Trans.,'  vol.  Ivii,  I^IA. —  t oH/>/rtwrf  and  Motrin.,  '  Hril. 

,  M«)d.  Jonrii.,'  Jan.  26,  IH'JS.— Bryant,  'Lancet,'  May,  1878. — 'Clinical  S.x'iety,'  1S78. — [End-m^ 

Mattifi,  *  Ammoan  Journal  of  Med.  Sciences,'  October,  1873. — Jonathan  UutthiMan^  *■  I^eir  York  Hc«- 

pilAl  (Jftxclle,*  October  19,  187S.] 


On  TAPPiNCf  THE  Abdome.v. 

Whenever  fluid  collects  in  the  abdominal  cavity  so  as  to  interfere  with  Hfe*8  functions, 
I  the  oj>enition  of  tapping  may  Ix'  called  tor.  It  may  be  for  asciteg,  a  collection  of  lluid 
I  in  the  ]»eritoneal  cavity  ;  for  orotinn  dropsy,  a  collection  of  fluid  in  a  swingle  or  in  a  jioly- 
I cystic  tnnior  ;  or  for  hydittid^  whether  hefjatiC)  pelvic,  or  peritoneal.  It  may  alfi«)  be  called 
[for  in  rtitat  or  ipienic  cysts. 

It  would  be  out  of  my  province  to  enter  minutely  into  the  diagnosis  of  all  ibeMe  condi- 

flion«,  an  the  majority  of  guch  cases  eonie  under  the  care  of  the  physician,  the  surgeon 

being  calletl  in  simply  to  operate.     Nevertheless,  it  may  be  as  well  to  give  some  of  the 

I  leading  (mints  of  diagnosis,  for  I  need  scarcely  say  tliat  the  operating  surgeon  ig  not 

I  relief e<l  of  all  resivonsibility  of  diagnosis  by  the  fact  that  a  mediciil  mind  has  charge  of 

I  Cttite.     The  opemtor.  as  sucii,  assumes  {^tart,  at  legist,  of  the  re«i|Hjnsibili{y  o'f  the  com 

irell  as  uf  the  openition. 
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IDiagnosis— In  a  general  way  ir  nmy  lj€  asserted,  therefore,  that  ascitet  is  the  re»uU 
of  a  cliroiiic  action  tliat  has  been  going  on  for  some  time,  arinlng  from  Hvcr,  peritoneal, , 
heart,  or  reutil  diseivse,  the  abilominal  dropj^y  being  one  of  the  results  only.     The  htatorj 
of  the  cai^e  ccnstMiiiently  will  be  a  •rreiit  hir-Ip  in  arriving  at  a  coiiflusion.     The  fltiid, 
moreover,  will  he  found  lu  fill  the  ubtlomiiml  eavity  equally  ;  tluctiiation  Iwing  perceptible  i 
across  the  ahiioraen,  mid  from  before  backwards  well  into  tlie  loms,  even  when  thi*  abdo- 
men is  re?onant.     As  a  rnle,  the  inlestint^s  will  be  found  Hoatin^:  upwards,  fhus  giving* 
resonitnee  on  pereussiont  the  position  of  the  bowela  btdng  iiitluenced  by  ihat  of  the  patient.* 
With  the  body  horizontal,  they  will  give  resonance  at  the  cmbilicua  ;  with  the  pelvis 
depressed,  above  this  ptJint;  with  the  pelvis  well  raised,  resonance  may  even  be  detected 
near  the  pobes.     In  almost  all  thejie  cases  the  sound  over  the  loins  will  Iki  dull.     On 
looking  at  the  a!)domen  the  surface  will  be  smtKith  and  the  enlargement  e<|ual.     The  auh- 
jcct  of  diagnosis  of  ovarian  and  uterine  diseai^e  will  receive  attenlion  in  Chapter  XXVII, 
[The  possibility  of  pregnancy  must  be  eliminated,  since    mistakcfl  on  this  score  have 
oceurred,] 

The  operation The  instniments  required  for  the  operation  are  a  moderate-sized 

trocar  and  <L-Hiiula  ;  an  india-rubb*T  tube  about  six  feet  long  adapted  to  a  silver-tubular  plog 
that  tils  (he  ainida  when  the  trocar  is  removed,  a  lancet  or  smul!  scalpel;  a  pad  of  lint; 
aud  H  roll  of  good  strapping. 

Some  surgeons  prefer  one  of  the  modern  instruments  by  which  the  india-rubber  tube 
is  attached  to  the  canula  at  right  angles,  and  they  are  very  good ;  hot  those  1  have  immed 
are  ample. 

The  patient  should  be  brought  to  the  edge  of  the  bed  and  placed  in  the  recumbent  |x>9i- 
tion,  with  the  shoulders  raised  i  w  folded  sheet  or  piece  of  mackintosh  cloth  having  been 
previously  so  arranged  as  to  protect  the  sheet-s,     A  catheter  should  be  tirst  passed,  then 
with  the  trocar  and  canola  warmed  iind  oiled,  and  a  pail  at   hand,  into  which  the  end  of  j 
the  india-rubber  tube  is  allowed  to  hang,  the  surgeon  may  with  u  lancet  make  a  small 
incision  through  the  skin  and  soft  parts,  about  tliree  inches  below  the  umbilicus,  or  at  any  ' 
other  spot  at  which  the  oporatiou  is  to  be  performed.     Hf  slitHild  next  introduce  the  tr«>car 
.and   cunula  with  a  direct   force  and  semi-rotaton»'  raovetnent   of  tlie  wrist,  guarding,  with 
his  forefinger  Hxed  aiiout  one  inch  from  the  end  of  the  canula,  against  inserting  the  trocar  j 
too  fan     The  abdomen  having  been  punctured,  the  trocar  may  be  removed  with  the  right  j 
hand,  the  canula  being  pushed  farther  in  at  the  same  mora'^nt  with  the  thumb,  and  it$ 
oritice  plugged  at  once  with  the  left  thumb,  to  prevent  the  escape  of  fluid.    The  silver  plug  of 
the  india-rubber  tube  may  then  he  introduced  and  the  tltiid  allowed  to  escape,  the  disLal  end 
of  the  tube  being  ke[)t  SHbmerged  ii»  tlie  fluid  in  the  receptacle;  the  tube  acting  as  a  syphon. 

To  facilitate  the  flow  and  to  evacuate  the  whole  contents  of  the  cavity,  some  surgeon^ 
roll  the  patient  over  on  the  side,  or  place  him  so  at  the  first ;  but  such  a  proceeding  i« 
Unnecessary. 

When  the  Huid  has  ceased  to  flow,  the  canula  is  to  be  gently  removed,  the  tbuinb  and 
finger  of  the  left  hand  nipping  up  the  soft  parts  as  its  end  a])pears.  so  as  to  prevent  the 
admission  of  air  into  (he  abdominal  cavity,  and  the  trickling  of  any  fluid  down  the  patient. 
Tlie  edges  of  the  wound  may  then  be  adapted  by  a  pi<?ce  of  good  strapping,  nnd  a  pud  of  J 
lint  ap[)lied  when  ooxing  a[)[)ears,  but  not  otherwise;  two  or  three  bands  of  strapping,  thrcef 
inches  wide,  should  then  be  adjusted  to  the  front  of  the  abdomen  from  side  to  aide.     [Oojtinj 
of  the  fluid  will  often  occur  unless  a  twisted  suture  he  applied.     Sometimes  this  continu- 
ous escape  of  fluid  may  be  desirable,  but  usually  it  distresses  the  patient.]     AVhcre  great  j 
hollowness  is  left,  a  i)ad  of  cotton  wool  often  gives  comfort.     Tlie  old-fashioned  flannel 
bsmdage  niny  be  abolislied,  as  it  is  only  an  inconvenience. 

[If  the  attendant  prefer,  the  fluid  may  be  allowed  to  drain  away  through  Southey*8  Cf4iU' 
lary  trocars.] 

All  pressure  on  the  abdomen  during  the  flow  of  the  fluid  should  be  avoided  aa  unneoes*. 
aary,  and  uls<i  all  [jn^'isure  after  the  ttpenition  ;  supjwirt  only  being  required. 

The  usual  place  to  perform  the  operation  is  in  the  linea  allju,  about  two  or  three  incbeftl 
below  the  umbilicus;  btit  in  ovarian  disease  aivv  point  in  the  linea  semilunaris  may 
opened,  and  in  rare  cases  any  other  [except  over  the  epigastric  artery], 

"When  a  hydatid,  renal,  or  splenic  c^'st  requires  to  he  titpped  a  small  trocar  and  cnnuL 
such  as  is  employed  for  tapping  a  liydrocele»  should  be  used  ;  though,  in  these  case^,  th<! 
Pneumatic  AspiiYitor  is  of  great  service,  for  by  its  use  the  fluid  can  be  removed  withouti 
the  possibility  of  air  being  introduced. 
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the  liver,  spleen,  or  otlter  j>arts  of  the  abilomen  are  occasionally  met  with,  antl^  how- 
ever large  a  size  they  attaiii,  tliey  rart^ly  produce  other  8yni[>lom«  than  those  mechanirully 
[tused  by  their  size,  and  on  lltat  aecoiint  they  may  require  treatment.  Their  origin  is 
pndicateJ  by  their  position,  althotifrh,  when  siluaieii  in  the  pelvi:!,  there  may  be  an  im- 
||>os,sibility  in  diagno.sini;  tliem  from  ovarian  cysts.  They  are  almost  always  very  ghihiihir 
mU  tense^  and  rarely  give  rise  to  distinct  flnctuation.  The  external  le*d  of  a  hydatid  is 
ainewhat  peculiar  and  characteri.Htic*  In  JHCtH,  I  removed  vvith  permanent  snccess  an 
enormous  hydatid  tumor  from  the  abdomen,  although  apparently  not  from  its  cavity,  of 
lady  patient  of  Dr.  Oldhutn,  a^t.  i^o,  who  was  believed  to  have  hud  ovarian  disease 
(*Guy'«  llosp.  Kep.,'  l.SGH),  while  Mr.  Speneer  Wells  records  a  CJtse  in  whieh  the  hydatids 
l^'ere  turned  out  of  the  al»doniinal  cavity.  Sometimes  the  hydatid  diej^  without  surgieal 
finterference,  and,  as  a  consequence,  .severe  suppuration  is  set  up  with  violent  constitutional 
dlgturbance,  which  requires  surgical  aid. 
^_  Not  long  since  I  operied,  with  marked  success,  a  large  abscess  over  the  liver  of  a  boy 
^nrt,  17,  and  evacuated  a  tjuaulity  of  pys,  bearing  the  peculiar  odor  of  hydatid  pus.  The 
^■abscess  clearly  came  from  the  liver,  and  was  a  suppurating  hydatid.  The  boy  previously 
^■liad  aufTered  from  tape-worms.  In  1H61J,  1  had  to  open  freely  a  suppurating  hydatid 
tumor,  which  had  half  filled  the  abdomen  of  a  gentleman,  let.  40,  who  liad  had  it  lapped 
some  months  before  in  Australia,  and  a  complete  recovery  ensued.  A  quantity  of  dead 
hydatid  cysts  escaped  through  a  large  eanuk  that  was  introduced.  The  cyst  was  washed 
Dul  daily  with  great  benefit.  This  gentleman  is  now  quite  well.  I  have  Eiad  at  leaj't  six 
Bllu'r  cii-Hes  in  which  a  like  treatment  was  employed  with  succe^ss,  nor  have  I  lost  one, 
itthough  several  have  had  a  very  narrow  escape.  The  secret  of  the  treatment  of  suppu- 
iling  hydatid  cysts  consists  in  a  free  outlet  for  all  purulent  and  dead  hydatid  deporsits, 
fcml  the  frequent  washing  out  of  the  suppyrating  cavity  with  water  containing  iodine, 
Condy*s  fluid,  carbolic  acid,  or  creasote,  with  or  without  the  introduction  of  a  drainage 
Itube  or  elastic  catheter.  For  the  operation^  a  large  trocar  and  canulu  should  be  employed 
-the  canula  being  left  in  for  some  days  until  a  good  opening  ia  established  ;  it  may  then 
Ibe  exchanged  for  an  elastic  catheter  or  large  dminage  tube. 

Before  suppuration  takes  place,  however,  other  treutmcnt  ia  applicable,  such  as  draining 
off  partial )y  or  wholly  tlie  fluid  contents  u\'  the  hydatid  by  means  of  a  very  fine  trocar  and 
inula.     I  have  peribrmed  this  operation  on  many  occlusions  with  success,  but  geni*rally 
Iprefer  to  draw  off  only  a  few  ounces  of  the  fluid;  clinical  experience  indicating  that   by 
Ithis  niea:«ure  alone  the  liydatid  may  he  killed,  subsequently  witfiering  uf»  and  ceasing  to 
Ijurt.     Dr.  J.  Miller,  of  Ta'^mania,  where  this  disease  is  trequent,  speaks  highly  of  the  use 
[>f  twenty -grain  dojies  of  the  bromide  of  |M>t«asium  three  times  a  day  after  tlie  tapping,  and 
|Dr.  Bird,  of  Melbourne,  combines  with  it  drachm  doses  of  the  tincture  of  kamela.     At 
limc.«,  also,  cases  which  have  bt'eu  looked  \i[nm  as  cured  are  not  so,  and  after  the  lapse  of 
feurs  the  disease  reappears.     When  suppuration  follows  tapping,  however,  a  cure  ensues. 
The  operation  of  simply  lapping  a  hydatid  with  even  the  finest  instruments  is  not^  how- 
Bver,  free  from  danger,  for  in  January,  1877,  I  tapped  a  man  let.  42,  who,  with  the  excep- 
lion  of  the  hydatid  tumor  of  the  liver,  was  in  jierfect  health,  and  drew  off"  half  a  pint  of 
liydatid  fluid,  having  to  perfonito  the  slructiu'e  of  the  liver  to  the  dej)th  of  an  inch  to  reach 
|h«?  cyst.     The  operation  was  not  attended  by  the  slightest  distress;  but  on  the  removal 
of  the  needle  an  agonizing  jain  attacke<l  the  man's  face  and  jaws,  accompanied  witli  Hutch- 
ing of  the  head  and  neck.     This  was  followe<l  by  vomiting,  extreme  pallor,  and  siertiirous 
l>rcathing  for  a  minute,  followed  by  death  in  two  minutes.     At  the  necropsy  nothing  was 
"Coond  to  account  for  this  sudden  end,  tlmt  is,  there  was  no  embolism  or  heart  trouble,  no 
l»ratn  diftease,  nothing  but  a  large  hydatid  cyst  behind  the  liver.     The  needle  had,  how- 
ever, pa«se<i  through  a  misplaced  portal  vein  on  its  way  to  the  hydatid,  and  the  (juestion 
mroae  aa  to  the  possibility  of  death  being  due  to  <he  mixing  of  the  hydatid  lluid  with   the 
renous  blood.     No  blood  wa.s  extravasati.'d  (Clin.  Society,   1878).     My  colleagues,   Dr. 
t'ngge  and  Mr.  Durham,  have  given  us  some  evidence  that  a  cure  can  be  obtained  by 
pleclrolytic  treatment,  on  Dr.  Althaws's  phin  of  introducing  into  the  tumor  two  electrolytic 
ilea,  one  or  two  inches  apart,  connected  by  means  of  wire  to  the  negative  f>ole  of  a 
mic  battery  of  ten  cells,  and  conqileting  the  current  througli  the  tumor  by  means  of  a 
ilfttencd  sponge,  attached  to  the  positive  pole  of  the  battery,  applie*!  for  ten  or  more 
rtinutes  at  a  time  to  diflerent  points  over  the  swelling.     {'  Med.-Chir.  Trans./  vol.  liv.) 
'hi«  operation  may  be  repeated  according  to  circumstances. 
Such  treatment  may  be  employed  when  simple  tapping  fails  to  cure.     Some  of  the 
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patients  reported  as  cured  by  tiiese  means  have  returned,  however,  with  the  dtsoaso,  aud 
it  is  still  n  queftion  vvhetiier  more  is  gained  hy  this  method  than  by  simple  puncture  andj 
the  withdrawal  of  sftme  »jf  the  hydatid  fluid. 

Furtlier  inlbrmaifon  may  \k  gained  t'mm  Murchison's  work  on  the  liver,  1868,  Hurley's] 
paper,  '  Med.-Chir.  Trans.,'  vol.  xlix,  and  Dr.  Bird,  of  Melbourne's,  book. 

[ClIOLECY8TOT03n  . 

In  tins  place  it  seems  proper  to  refer  to  an  operation,  recently  revived  and  given  to  tne 
protciision  l>y  Dr.  J.  Marion  Sims,  oF  New  York.     Cholecystotomy  is  llie  name  applied  j 
to  opening  the  gall-bladder,  tor  the  pur{)oeie  of  exploration  in  biliary  obstruction,  and  for] 
removal  of  calculi  that  may  Iw  causing  trouble.     The  operation,  it  is  said,  was  dci*cribed  1 
by  Sharp  in  the  early  ]>art  of  the  last  century,  and  puncture  with  a  troear  afipears  to  have  j 
been  performed  by  Petit,'  who  reports  several  fiuch  caiie*.     Bartholow,  according  to  Keen, 
was  probuhly  the  hrt*t  to  a-^pirate  the  gall-hl:ulder.     Ttiudichum,  in  1801),  proposed  ojiening 
the  bladder  and  crushing  the  calculus.     Maunder  and  Ilughlings  Jackson  also  proposed 
opening  the  gull-bladder  in  appro[)riate  cases.     Sim.<j,  however,  ha«  given  the  procedure 
a  pOMtJoti  in  iJie  surgery  of  the  day,  which  it  will  probably  hold. 

Cholecsystolomy  is  only  proper  after  other  measures  have  failed  to  relieve  the  obstruc- 
tion, and  the  patient's  life  is  threatened.  In  .Sinisi'a  case  sixty  gall-stonea  were  removed, 
byt  death  occurred  on  the  ninth  day.'  Dr.  W.  W.  Keen,  of  Philadelphia,  operated  on  h 
similar  case,"  but  death  likewise  took  place.  Mr.  Tait,  of  Engiand,  however,  had  better 
success,  for  he  records*  a  recovery  after  cholecystotomy  in  which  he  was  obliged  to  crush 
the  calculus.  Dr.  George  Brown  had  a  recovery  after  an  exploratory  abdominal  incision, 
wliicli  failed  to  disclose  the  position  of  the  gall-bhidder,  though  subse<|uent  spontaneous 
discharge  of  the  bile  occurred.*  I  am  under  the  impression  lliat  Mr.  Bryant  has  recently 
performed  tlie  operation,  but  I  ciinnot  at  present  l»y  my  hanrls  upon  the  record  of  the 
case.  Dn  J.  llugJies  luia  an  artiele  on  eholeeystotomy  in  the  *  Cincinnati  L:\ncel  and 
Clinic*  for  1879-80,  vol.  iii,  p.  147,  but  I  am  unable  to  Bay  whether  he  reports  any  new 
case.  Sueh  then  are  the  results,  as  far  as  known  to  me,  of  ll>is  new  opt'raiion.  The 
incision  is  made  directly  over  the  tumor,  and  the  distended  bladder  may  l)e  held  by  for- 
ceps or  by  ligatures  passed  through  it,  until  its  conlenf^s  are  evacuated  and  the  ducts  | 
explored  with  a  probe.  If  it  is  deemed  proper,  a  fistule  is  established.  The  procedure  in 
certainly  a  proper  one  in  selected  cases,  and  should  be  performed  under  antiseptic  precau- 
tions ;  for  though  we  may  not  all  believe  in  Mr.  Lister's  method  as  a  necessity  in  abdominal 
surgery,  it  is  well  to  give  the  patient  the  benefit  of  the  doubt. 

Abscbss  of  the  Liver. 

Hepatic  abscess  is  occasionally  brought  to  the  notice  of  the  surgeon,  and  should  be 
aspirated,  as  it  is  liable  to  rupture  and  to  be  evacuated  into  the  pleural  or  abdominal 
eiivity.  If  possible,  it  is  well  to  wait  until  the  liver  or  wall  of  the  sac  becomes  adhert*nl 
to  the  abdominal  [)arit'tes ;  but  it  is  not  advisable  to  delay  too  long  for  this  to  occur.  The 
connection  between  unsuspected  hepatic  abscess  and  certain  brain  lesions  is  insisted  upon 
by  Dr.  Hammond,  whose  views  at  least  deserve  attention  and  study.— J.  B.  K,] 


Ttjmohs  of  the  U-MBiLicrs. 

Pedunculated  outgrowths  from  the  umbilicus  are  not  uncommon  and  always  fownd  in 
children,  being  comiK>sed  of  simple  granulation  tissue;  indeed  it  seems  probable  that  llicyJ 
are  really  due  to  excess  of  granulation  growth  from  the  |M>int  at  whicli  the  unibilinti  cord] 
8e|)arated.  They  sonx'times  at(4iin  a  hirge  size,  and  have  occasionally  a  slight  ccntmlj 
canal  or  orifice,  lhoi»gli  the  former  never  travels  far.  J  have  seen  one  the  sixe  of  the- 
last  joint  of  my  little  finger.  They  are  easily  cured  by  the  application  of  a  ligature  to 
their  bases. 

These  tumors,  however,  must  not  be  confonuiied  with  a  condition  that  is  occasionally] 
met  with,  viz.,  the  presence  of  a  (leshy  outgrowth  not  unlike  a  glans  penis,  through  whicli 
a  real  canal  extends  into  the  bladder,  the  canal  being  clearly  an  open  umchus.     1  h«ve 

[*  Maladies  Chinirg,,  I.  282.  •  British  Med.  Journal,  June  8,  1B78. 

'  Anmrican  Journal  of  Med.  Soitsnces,  Januflrv,  1>?7*.>,  and  April,  1879,  p,  575. 

*  Lancet,  Nov.;ra»>er  15,  187ft.  *       *  British  Med.  Jourual,  Decemher  21,  IS7».] 
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seen  only  one  such  case,  and  recorded  it  in  my  Lettsomian  lectures  on  the  surgical  dis- 
eases of  children,  1863.  I  wished  to  cauterize  the  surface  of  the  canal  and  thus  cause  its 
contraction  and  closure,  but  was  not  allowed. 

I  have  also  seen  a  large  hernial  protrusion  appear  at  the  umbilicus,  with  the  whole  sur- 
face ulcerated,  in  which  there  were  some  solid  contents  which  I  took  to  be  the  liver.  It 
subsequently  completely  cicatrized  and  a  good  recovery  ensued.  The  drawing  of  this 
case  is  in  Guy*s  Hospital  Museum. 

Sebaceous  tumors,  as  well  as  accumulations  of  sebaceous  matter  are  also  met  with  at 
the  umbilicus  in  dirty  people.  I  have  turned  out  large  masses  of  such  indurated  secretion 
from  the  cup-like  depression. 

Cancerous  tumors,  &c.,  as  well  as  simple  warty  growths  and  syphilitic  condylomata, 
may  also  exist  in  the  same  position. 


CHAPTER   XV. 

HERNIA. 

Diagrams  Illustrating  the  Different  Forms  of  Hernia,  with  some  of  its 

complications. 

In  all  these  diagrams  the  thick  black  line  represents  the  parietes  covering  in  the  hernial 
sac ;  the  thin  line  the  peritoneum  and  hernial  sac ;  the  small  body  at  the  bottom  of  the 
sac  the  testicle. 


Fio.  290. 


Fig.  290. — This  diagram  illustrates  the  tubular  vaginal  process  of 
peritoneum  open  down  to  the  testicle,  into  which  a  hernia  may  descend. 
"When  the  descent  occurs  at  birth  the  hernia  is  called  "  congenital ;" 
when  at  a  later  period  of  life  the  '*  congenital  form,'*  Birkett's  **  hernia 
into  the  vaginal  process  of  peritoneum,"  or  <' Malgaigne's  hernia  of 
infancy." 


Fio.  291. 


Fig.  291. — The  same  process  of  peritoneum  open  half  way  down  the 
cord,  into  which  a  hernia  may  descend  at  birth  or  at  a  later  period. 
Birkett's  **  hernia  into  the  funicular  portion  of  the  vaginal  process  of  the 
peritoneum." 


Fro.  292. 


Fig.  292. — The  same  process  undergoing  natural  contraction  above 
the  testicle,  explaining  the  hour-glass  contraction  met  with  in  the  con- 
genital form  of  scrotal  hernia  as  well  as  in  hydrocele. 
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Fio.  293. 


Fig.  293. — Diagram  showing  the  formation  of  the 
"acquired  congenital  form  of  hernia,"  the  "encysted  of 
Sir  A.  Cooper,"  "the  infantile  of  Hey,"  the  acquired  her- 
nial sac  being  pushed  into  the  open  tunica  vagiiuklis  which 
incloses  it. 


Fio.  294. 


Fig.  294. — Diagram  illustrating  the  formation  of  the 
"  acquired"  hernial  sac,  distinct  from  the  testicle  or  vagi- 
nal process  of  peritoneum  which  has  closed. 


Fio.  295. 


Seeond 
Turiety  of 
displaced 
litrnia. 


Fig.  295.-^Illustrate8  the  neck  of  the  hernial  sac  pushed 
back  beneath  the  abdominal  parietes  with  the  strangulated 
bowel.  (  Vide  Fig.  310.) 


Fio.  296. 


Third 
variety  of 
ditplaoed 
heraia. 


Fig.  296 Shows  the  space  in  the  subperitoneal  con- 
nective tissue  into  which  intestine  may  be  pushed  through 
a  rupture  in  the  neck  of  the  hernial  sac ;  the  intestine 
being  still  strangulated  by  the  neck.  (  Vide  Fig.  311.) 


Fio.  297. 


Fonrth 
variety  of 
displaced 
hernia. 


Fig.  297 Diagram  showing  how  the  neck  of  the  vagi- 
nal process  may  be  so  stretched  into  a  sac  placed  between 
the  tissues  of  the  abdominal  walls  either  upwards  or  down- 
wards between  the  skin  and  muscles — muscles  themselves 
or  between  the  muscles  and  the  internal  abdominal  fascia — 
forming  the  intra-parietal,  inter-muscular,  or  interstitial 
sac ;  hernia  en  bissac  of  the  French ;  "  additional  sac"  of 
Birkett.  (  FtWe  Fig.  312.) 


Fio.  298. 


First 
variety  of 
displaced 
hernia. 


Fig.  298 Diagram  illustrating  the  reduction  of  the  sac 

of  a  femoral  hernia  en  masse  with  the  strangulated  intes- 
tine. 
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Abdominal  hernia  or  rupture  t-iii^^nilict*  tluj  proirni*ion  of  atiy  viscus  tlimugli  an 
opeuiijg  in  tlif  |»jirietr's  ot  tlic  abdouiitial  envity.  Tlii-^  prolruslon  for  the  niosl  pjirl  occurs 
at  the  itiijuinid  mid  few om I  cauals  or  unibih'vuSy  tlicuj^rli,  oi'ciisionally,  id  other  juirts  when 
the  aluloruinal  walls  liave  been  weakened  by  some  InHanmiatory  lej<ion,  rupture,  or  divi- 
ftjoii  of*  nuiscte  irotn  injury  or  operati<in,  and  nuire  nirely  at  pucIi  weak  jioints  of  the  abdo- 
minal waili*  as  the  obturator  Ibrainen,  ihe  |X'rineuni,  the  ischiatic  notch,  the  diaphriigra^ 
or  llie  vagina. 

It  h  met  with  in  subjects  of  every  social  condition,  but  most  frequently  amongftt  the 
go-called  working  elnsses;  and,  [>robably,  as  Mr.  Kint^don  inlornis  us  in  his  excellent 
pa()«r  on  hernia  (*  Med. -Chin  Trans.,'  lHt34)  beeanse  *' hernia  occurs  oftenesi  in  the  luost 
numerous  claases,  and  not  in  the  most  laborious." 

Hereditary  predis] position  to  Iiernia  is  also  doubtlens  a  reality;  a  third  of  all  cases 
acknowledging  a  liislory  ol'  having;  a  rujutnred  parent ;  such  f»redi8(>OBition  jirobably  exist- 
ing a»  a  general  laxity  of  ihe  niesenteric  folds  and  parietal  layer  of  peritoneum.  I  have 
been  called  upon  to  operate  on  an  old  gentleman,  the  male  branches  of  whose  family  lor 
four  geniimtions — twelve  in  idl — have  been  ruptured.  Inguinal  hfrnia  is  often  due  to  a 
failure  iii   the  natural  closure  of  the  i^lieath  of  periloueum  that  truvelsj  down  with   ihe 

I  descending  testicle,  which  failure  is  more  common  on  the  ng\\i  side. 
Subjects  who  are  congenitally  feeble,  and  others  w  ho  become  weak  from  illness  or  old 
age,  are  more  liable  to  hernia  than  Ihe  robnst,  the  weakness  of  the  abdominal  parietes 
yielding  to  the  natural  pressure  of  tlie  abdominal  contents  under  the  intluence  of  some 
•udden  or  prolong**d  niuse«lar  exertion.  Although  a  large  number  of  the  ease:^  of  hernia 
we  *low  in  their  development,  many  are  Budden,  and  in  all,  muscular  exertion  plays  an 
important  part. 
Out  of  every  100  cases  of  hernia,  84  are  in^utnaf,  lOfenmraly  and  5  umbilical.  It  is 
more  common  in  males  than  females,  in  the  proportion  of  4  to  1  ;  18,492  females  only 
having  been  applicants  lor  trugi^es  at  the  Truss  Society,  out  of  the  total  of  9C,880  (•  Re- 
port,* 1871). 

Femnin  are  as  liable  to  inguinal  hernia  as  they  are  to  femoral,  the  inguinal  being  most 
common  in  early  life  from  the  canal  of  Nuck  la-ing  ojtcn  ;  the  femoral  in  middle  and  old 
age*  In  femalfs  under  20  years  of  age  there  are  87 
CBie»  of  inguinal  hernia  to  Ki  of  femonii  ;  ami  after  40 

IytHiTS  there  are  32  cases  of  inguinal  to  G8  of  femoral. 
The  largest  number  of  cases  of  femoral  hernia  are  de- 
Vrlop*'d  during  the  child-bearing  perio<l  of  a  woman's 
life,  thai  is,  between  20  and  41  >  years  of  age.  Prior  to 
menstruation  it  is  so  rare  as  to  be  almost  unknown. 
,  Kingdon  gives  only  four  such  ctL«;es. 

In  male^,  inguinal  hernia  is  the  usual  form,  King- 
ion's  table  showing  that  the  largest  number  of  cases 
ccur  during  the  first  ten  years  of  life,  in  consequence 
lof  the  vaginal  process  of  ^n'ritoneura  that  covers  the 
l|)ennatic  cord  Ijeing  still  open.     It  is  about  half  as 
irequeni  betwi^en  the  ag«'s  of  10  and  20  years,  while 
|1>etweefi  20  and  4U  it  is  as  common  as  it  is  at  the  early 
eriod   of  life,  but   its  frequency  rapidly   diminishes 
tfler  that  period. 

Femora/  hernia  occurs  in  the  male  about  4  in  every 
lOU,  though  it  becomes,  as  in  the  female,  relatively 
nore  common  than  inguinal  as  age  a<lvances.    During 
the  lirst  ten  years  of  life  it  is  not  met  with  more  fre- 
quently than  1  in  300;  whilst  Ijelween  the  ages  of  10 
f-and  2tJ,  2  per  cent,  are  tetnoral;  between  21  and  40, 
4^  per  cent. ;  between  41  and  60,  6  per  cent.;  und 
vabovo  fiO,  nearly  8  |>er  cent. 

Tli€  ftveraue  age  of  persons  suflering  from  stranffu- 
inffuiual  hernia  is  43,  but  from  femoral  55.     A 

la  tiiat  becomes  strangulated  in  its  first  descent  la  far  more  acute  and  fatal  than  that 
lilcli  ha*  been  of  long  standing,  and  a  femoral  hernia  is  more  liable  to  become  so  strangn- 
uted  thauau  iDgulnal  in  the  proportion  of  3  io  1*   These  ^'recent  cases"  of  femoral  hernia 
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mostly  occur  in  old  women  about  60  yours  of  ajie,  and  of  inguinal  in  young  men,  the 
hernia  being  in  the  latter  of  the  congenital  kind." 

Anatomy  of  a  Hernia. 

A  hernial  tnmor^  with  few  exceptions,  is  composed  of  a  sac  with  its  eontenU  and  the 
soft  parts  covering  it. 

The  snc  is  made  up  of  peritoneum,  is  formed  by  the  gradual  stretching  and  pouching 
of  this  membrane  through  an  opening  in  the  abdominal  parietes  by  the  protruding  viscera, 
and,  being  artificial,  has  been  well  named  by  Birkett  the  acquired  hernial  sac;  this  term 
distinguishing  it  from  a  second  form — equally  well  named — the  congenital  hernial  sac, 
which  is  only  found  in  inguinal  hernia,  being  com;)osed  of  the  vaginal  tubular  process  (^ 
f>eritoneum  formed  by  the  descent  of  the  testicle — the  opening  that  normally  exists  in 
foetal  life  not  having  closed  owing  to  som3  deKciency  in  the  obliterating  process  that 
naturally  commences  at  the  internal  ring  and  proceeds  downwards  towards  the  testis  in 
the  scrotum. 

The  formation  of  the  hernia  in  the  former  case  is  a  gradual,  but  in  the  latter  a  rapid 
process,  the  ^'acquired'*  hernia  being  an  atftiction  of  middle  and  old  age,  the  **  congenital 
form"  one  of  infancy  or  young  adult  life. 

The  sac  also  is  composed  of  a  body  and  a  neck,  which  communicates  by  a  mouth  with 
the  abdominal  cavity.  When  the  hernia  is  small,  the  neck  and  body  appear  as  a  small 
]K)uch,  into  and  out  of  which  the  hernial  contents  pass  with  facility ;  the  sac  having  no 
narrow  neck  by  which  the  return  of  the  intestine  can  be  retarded.  But  when  the  hernial 
sac  is  large,  and  has  escaped  into  looser  tissues,  its  body  or  fundus  so  ex{)ands  as  to  render 
by  comparison  the  neck  of  the  sac  a  narrow  canal  or  orifice,  the  return  of  the  hernial 
contents  often  becomes  one  of  difficulty,  and  under  these  circumstances  it  frequentij 
becomes  strangulated. 

The  neck  of  the  sac  also  undergoes  changes  which  it  is  essential  to  understand,  par- 
ticularly in  cases  of  scrotal  hernia,  where  the  peritoneum  is  so  forced  outwards  through 
the  inguinal  ring  as  to  fall  into  puckered  folds. 

These  folds  will  disappear,  however,  if  the  hernia  and  sac  be  reduced  into  the  abdominal 
cavity  or  the  constricting  ring  of  tissue  external  to  it  be  divided,  the  degree  of  unfolding 
of  the  neck  of  the  Stic  being  regulated  by  tlie  amount  of  expansion  of  which  it  is  capable. 
But  should  the  sac  be  neither  returned  nor  its  constricting  ring  of  outside  tissue  divided, 
the  puckered  folds  of  peritoneum  will  adhere,  and  probably  the  sub|>eritoneal  connective 
tissue  will  unite  with  it;  the  neck  of  the  sack, under  these  circumstances,  becoming  indu< 
nited  and  thickened,  and  in  an  old  inguinal  hernia  having  an  independent  existence, 
requiring  special  treatment  in  operation. 

This  thickening,  moreover,  as  time  progresses,  is  followed  by  contraction,  and  as  a 
consequence  a  narrowing  and  rigidity  of  the  neck  of  the  sac,  which  necessitates  in  old 
inguinal  hernia,  when  an  operation  for  strangulation  is  required,  the  opening  of  the  sac 
and  a  free  division  of  its  neck. 

When  a  hernia  forms  at  the  seat  of  a  wound  in  the  abdominal  wall  there  is  no  sac,  and 
the  same  occurs  when  the  csecum  or  colon  protrudes  through  the  inguinal  canal. 

The  contents  of  a  hernia  are  usually  small  intestine  and  omentum,  a  portion  of  the  last 
two  feet  of  ileum  being,  as  a  rule,  involved ;  the  caecum  and  colon  also  are  occasionally 
so,  and  cases  are  on  record  in  which  the  bladder,  stomach,  or  ovary  has  been  found  in 
the  sac. 

At  times  the  omentum  is  so  pushed  before  the  intestine  as  to  cover  it  completely,  thus 
forming  an  inner  sac  ;  the  bowel,  as  a  rule,  being  behind  the  omentum. 

When  inte-^tine  protrudes,  the  hernia  is  called  an  enterocele ;  when  omentum,  epiploede ; 
when  both  intestine  and  omentum  occupy  the  sac,  entero-epiplocele  ;  when  bladder,  eysto^ 
cele  :  when  stomach,  gastrocehy  &c.,  &c. 

77(0  tissues  that  cover  in  a  hernial  sac  will  necessarily  depend  upon  the  seat  of  the 
hernia.  Thus,  in  the  ttmbilical,  it  may  be  only  the  membrane  of  the  cord,  skin,  and 
abdominal  faiscia  ;  in  the  scrotal  it  will  be  the  scrotal  tissues;  in  the  femora/,  the  skin 
with  tlie  superficial  and  deep  fasciie ;  but  in  all,  and  more  particularly  in  the  femoral,  the 
surgeon  should  bear  in  mind  the  anatomical  fact,  that  a  layer  of  fascia — which  lines  the 
abdominal  muscles  and  separates  them  from  the  peritoneum — covers  in  the  true  peritoneal 
sac,  and  is  know  as  the  **  fascia  pro[>ria"  of  Sir  A.  Cooper,  and  between  this  fascia  and 
sac  some  sub|)eritoneal  fat  often  exists. 

When  a  hernia  comes  down  into  a  sac  and  goes  up  again,  either  by  itself  or  aided  bj 
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position  or  by  the  surgeon,  it  is  cnll<^il  rcttitcible :  when  it  cannot  be  reliirtied  it  is  ailletl 
irreducible ;  when  it  is  constrieied  iuMficjcntiy  to  intcH'er«  with  the  rtitiirn  of  the  contenis 
ol*  the  protruding  viscera  it  is  known  as  incarcerated^  and  when  in  addition  the  circula- 
tion of  the  part  is  interfered  wilii,  it  is  said  to  be  strangulated,  [In  strangulated  enfero- 
celtJ  the  calibre  is  occluded  and  obstruction  lo  tlie  passage  of  fecci^  occurs.] 

When  the  protrusion  takes  plaice  ahoee  Poupart's  ligament,  through  the  internal  ring, 
but  doft*  not  traverse  the  canal  sufficiently  far  to  appciir  through  the  external,  the  hernia 
is  calknl  a  hubnuocele  (ride  ri*?ht  side  of  Fig.  300);  when  it  protrudes  ihroufjli  tJie  exter- 
nal ring  into  the  scrotum,  a  scrotal  hernia  {vide  left  aide  of  Fig.  300),  b<ith  form*  being 
included  in  the  term  oblique  ivtfuinnl  hernia. 

When  a  hernia  makes  its  way  directly  throu^rh  the  external  ring  without  having  {mssed 
doA\-n  the  inguinal  canul,  it  is  called  a  dirtfct  inffuinol  (Fli;.  ilOl), 

A  crural  or  femoral  hernia  is  below  Poupart's  lip^jmu-nt,  the  [jrtJtrusiniii  having  come 
down  through  tl»e  crural  ring  on  the  inner  sitle  of  ihe  >ilieiith  of  ilic  femoral  vessels  (Fig. 
02). 
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A  ventral  is  a  pro- 
Fto.  302. 


An  nmhilienl  hernia  or  exomphalos  is  a  protrusion  at  tlie  navel. 
Ilrusion  at  any  other  fwirt  of  the  abdomen.     The  names 
|of  every  other  form  are  according  to  t!ie  lo<'ality. 

S3rt[iptoms A  hernia  in  its  early  stage  may  show 

|it*elf  as  a  mere  fulness  about  the  internal  inguinal,  the 
rural  ring,  or  other  0[>ening;  this  fulness  becoming  very 
Danifest  on  the  |>atient  standing  and  cougiiing.  The 
lltieiit*0  attention  has  probably  been  drawn  to  the  [tart 
a  feeling  of  weakness  on  taking  exertion,  or^  in  per- 
orming  any  natural  act  demanding  the  strong  action  of 
ihe  abdominal  muscles.  With  this  weakness  there  is 
iften  associated  some  griping  abdominal  pain  or  feeling 
unea«ine-ss — wrongly  attributed  to  constipation — and 
old  people  these  symptoms  should  always  attract  the 

Botice  of  the  surgeon.  F«iDor»l  harnl*. 

As  the  hernial  pouch  increases  the  tumor  in  the  in- 

^linal  canal,  at  the  femoral  ring  or  umbilicus,  will  show  itself  as  a  distinct  swelling,  this 

L'ing  manifewt  when  the   patient  stands  or  coughs,  but  disappearing  on   his  lying  <lown. 

will,  moreover,  be  prevented  from  returning  on  the  patient  assuming  the  erect  posture, 

by  the  tinger  being  placed  over  the  ring.     The  swelling  also  comes  from  above  and  tnivels 

downward.     As  the  tumor  still  further  increases  a  distinct  impulse  will  be  felt  by  the 

ad  when  plact^l  over  it  if  the  patient  coughs,  and  a  peculiar  gurgling  sound  will  be 

on  the  ap|dication  of  pressure  to  the  pi^rt  to  cause  its  reduction.     The  return  of  the 

owel  also  into  the  abiiominal  cavity  will  be  marked  by  the  disappearance  witli  a  jerk  of 

cont^^atA  of  the  sac,  and  a  distinct  appreciation  by  the  tinger  of  the  aperture  through 

irhich  it  has  ittissed. 

♦•  If  the  surface!  of  the  tumor  be  uniform,  if  it  be  elastic  to  the  touch,  if  it  become  tense 
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ami  enlarged  when  the  patient  is  troubled  with  wind,  hold  his  breath  or  cough*  ;  if  in  the 
IjiMer  case  it  feels  as  if  it  were  iitfluted,  if  the  [mrt  return  with  a  |>eculiar  noise  and  pjtts 
through  the  opening  ul  onee,  the  contents  of  the  swelling  are  httesftne^  If  the  tunnor  b« 
oon)i>ri'S8il>le,  if  it  feel  flabby  and  uneven  on  the  surface,  if  it  be  free  from  tension  under 
the  eircumstaneeg  just  enumerated,  if  it  return  witbout  a  noise  and  pa^*  up  gradually^  the 
case  may  Ije  considered  an  epiploceh.  If  a  [Mirtion  of  the  contents  alip  up  quickly  and 
with  noise,  leaving  behind  something  which  is  less  easily  reduced,  the  case  is  probably  an 
en  frro-epipiorele."     ( Lawrence. ) 

In  inl'ante  where  Malgaigne's  '*  hernia  of  infants"  exists  (Fig.  290),  or  Haller's"  hernia 
congenita/*  hnth  Ix'iug  caused  by  the  descent  of  intestine  into  the  open  vaginal  proc»^ss  of 
the  jjeritoneuni,  the  tumor  is  veiy  ollen  large  when  first  discovered  and  often  §crotaL 
In  young  adults,  where  the  same  kind  of  hernia  exists,  the  swelling  come*  suddenly  and 
at  once,  by  one  rush  downwards  into  the  scrotum,  this  ruah  being  accompanied  with 
pain. 

In  all  these  fornis  of  hernin,  when  reducible,  either  the  p<iiliative  plan  of  treatment 
may  be  employed,  or  what  is  kmiwn  by  tlie  radical  cure. 

The  puiliatire  treatnifnt  consists  in  the  at)plication  of  a  truss — an  instrument  comjHi^d 
of  a  jiad  or  cushion,  connected  with  a  metallic  spring  or  with  straps,  and  so  arranged  that 
the  pressure  of  the  pad  keeps  the  hernia  from  descending;  the  spring  maintains  the  |»»d 
in  {»os»tion,  an^l  at  the  same  time  allows  perfect  freedom  of  movement  of  the  body.  Any 
truss  that  accomplishes  this  is  beneticinl,  but  any  that  fails  in  this  is  worse  than  useless, 
as  it  is  injurious,  and  gives  false  confidence. 

The  operation  for  the  radical  cure  of  hernia  will  be  considered  under  the  heading 
'•Inguinal  hernia." 

Hydrocele  of  tiik  Hernial  Sac 

is  a  veiy  rare  affection,  awl  not  more  than  six  cuscs  are  on  record.  I  have  seen  but  one 
true  example  of  it,  that  is,  if  the  term  he  conlined  to  such  cases  of  accumululion  of  fluid 
in  the  Iierniul  sac  in  which  the  neck  of  the  sac  is  occluded  by  some  adherent  omentum  or 
intestine,  or  by  the  radical  cure*  The  case  occurred  in  a  man,  a^t,  4t'i  who  batl  been 
treated  for  hydrocele  of  the  right  testicle  for  twenty  years,  and  had  frequently  been 
tapped.  He  was  under  my  care  with  a  scrotal  swelling  which  extended  up  to  the  internal 
ring,  and  obscure  symptoms  of  intestiiuil  obstruction.  He  was  tapped  and  serous  fluid 
wa.'^  dciwii  off,  but  the  eiymptoms  continued.  Alter  the  lapse  of  two  or  three  days,  us  the 
abiloininal  symptoms  increased  in  severity  in  my  absence,  an  exploratory  a|>erution  was 
I>erfbrTned,  and  a  nuitss  of  what  was  siijiposed  to  be  omentum  or  an  omental  sac  containing 
ititestine  was  found  blocking  up  tlie  internal  ring.  This  was  of»ened  and  the  mucous 
membmne  of  the  bowel  exjiosed.  The  opening  into  the  bowel  was  stitched  up,  but  the 
sympt4>ms  persisted,  and  the  nvin  died  two  days  Inter  of  peritonitis.  An  examination  after 
death  showed  tl>ul  what  had  bien  regarded  as  an  liydrf)cele  wjw,  a  dropsy  of  the  congenital 
form  of  hernial  sac,  and  wluit  had  been  opened  as  a  mass  of  omenliim  or  oment^U  sac 
was  a  knuckle  of  ileum  matted  together,  and  to  the  neck  of  the  sac  by  lymph — this  adhe- 
sion giving  rise  to  the  fatal  obstruction.  No  hydrocele  existed.  Such  cases  a*  these 
should  not  be  mistaken  for  dropsy  or  suppuration  of  tlie  hernial  sac  after  herniotomy, 
which  are  by  no  means  unfix'<jueiit  conditions  and  should  be  treated  by  tapping,  or  a  free 
incision. 


Ikkedccible  Hernia. 

When  the  contents  of  a  hernial  tumor  cannot  be  returned  into  the  abdominal  cavity  an 

irreducible  hernia  is  said  to  exist,  and  this  condition  may  be  brought  atxtut  by  anything 
that  alters  the  relations  between  the  hulk  ii(  the  tumor  and  the  neck  of  the  sac  or  o|»ening 
thnnigh  which  tht-y  woidd  have  to  return,  such  as  some  excess  of  feces  or  flatus  in  tlie  part, 
or  some  fresh  descent  of  omentum  or  bowel.  In  cases  of  long  stnuding  the  same  result  will 
ensue  from  the  development  of  fat  in  the  omentum,  from  adhesions  between  the  sac  itself  i 
and  its  contents,  or  owing  to  the  existence  of  bands  traversing  the  sac,  or  to  the  iAtC6tin«j 
being  caught  between  the  folds  of  omentum. 

The  tonic  or  sptismodic  contJtietion  of  the  slnictures  outside  the  neck  of  the  sac  iinderj 
the  influence  of  irritation,  as  well  sts  t!ie  indunition  of  the  neck  of  the  sac  Jt!*elf  or  of  ti»c 
[iding  parta,  baa  also  an  important  influence  in  preventing  the  reUuctiuu  of  ih^ 


ABDOMINAL    HERNIA. 


491 


When  the  csvcuni  ur  Ijirgt;  intestine  forms  the  contents  of  the  hemin,  the  rupture  mny 
be  irreducible,  from  ihe  tuci  lliat  llie  jwriioneiini,  which  is  naturally  adherent  lo  these 
|>artis  Ht»d  is  dragged  down  with  ihetn,  becomes  fixed  to  the  tisssues  into  which  it  is  pro- 
truded. A  cii'cul  herniii  is,  however,  always  difficult  of  reduction.  In  one  case  I  had  to 
puncture  the  bowel  with  n  trocar  and  canuln,  and  draw  oif  tlie  air  it  contained  before  I 
siiccei'ded.     No  harm  followed  this  step^  and  tlie  jatient  did  well. 

An  irreducible  hernia  is  always  a  isource  of  anxiety  and  danger,  because  when  coni[*osed 
of  orncntum  a  piece  of  intestine  may  at  any  lime  slip  down  behind  it.  and  becomt-  caught 

,  in  one  of  its  folds;  and,  when  composed  of  omentum  and  intestine,  any  accumnlation  of 

Uhe  contents  of  the  bowel  within  the  hernial  s^nc  may  give  rise  lo  obi*trucliou.  and  with 
this^,  strangulation  of  the  liernia  is  not  dijstant.  An  irreducible  hernia,  moreover,  is 
aJwaya  liable  to  injury. 

An  irreducible  .scrotal  or  even  femoral  hernia  will  sometimes  attain  a  large  size.  I 
have  seen  examplei^t  of  both  reaching  halfway  down  the  ihigh,  but  umbilical  hernia  will 

I  sometimes  attain  a  still  greater  size. 

These  forms  of  heniia  algo  often  give  rise  to  dyspeptic  symptoms,  to  irregularity  of 

[trowels  and  colicky  pains,  but  the  chief  danger  lies  in  their  tendency  to  become  atrangu- 

llated. 

Treatmgnt. — A  large  irreducible  entero'epi'pfoeele  must  be  treated  by  a  bag  truss ; 

I  that  is,  with  an  instrument  so  adapted  as  to  support  the  hernia,  and  prevent  as  far  as  pos- 
iible  its  increase.     A  f^mall  irreducible  hernia  ought  to  be  treated  by  a  hollow  truss.      An 

\omeutul  hernia  may  be  treated  by  a  trups,  the  pad  being  made  of  such  a  shape  as  to  adapt 
itself  to  the  neck  of  the  tumor,  and  of  such  a  substance  as  to  seul  llie  orifice  of  the  sac 
without  causing  pain;   air,  sand,  or  india-rubber  being  probably  the  best  material  for 

I  pads.      Every  patient  with  sucli  a  hernia  should  be  warned  against  taking  violent  exer- 

[eise,  or  over-fliatending  the  abdominal  viscen*.  The  bowels  should  never  be  allowed  to 
become  coostipate<l,  and,  above  all,  the  sliglitest  symptom  of  pain  or  increase  of  size  in 
the  tumor  should  be  brought  at  once  under  medical  advice,  since  these  irreducible  beniiae 

J  are  treacherous  things,  and  become  obstructed  and  strangulated  very  insidiously. 

In  some  C4»ses  of  irreducible  hernia,  reduction  may  be  effected  by  rest  in  the  horizontal 

I  posture,  a  brisk  purge  or  enema,  and  the  administration  of  small  doses  of  saline  purga- 

jiiveA,  such  OS  the  sulphate  of  magnesia,  so  as  to  keep  up  a  gentle  action  of  the  bowels, 
with  the  focal  upplicatUm  of  ice,  the  diet  being  at  the  same  time  nutritious,  though  not 
of  u  bulky  nature.  The  late  Mr.  Bransby  Cooi>er  gave  small  doses  of  blue  pill  and  tartar 
emetic,  but  I  have  not  found  such  remedies  necessary.  In  this  way,  in  a  boy,  a-t.  16, 
lifter  a  month's  treatment,  I  have  procured  the  reduction  of  a  scrotal  hernia  that  had  been 

[down  three  nmnths ;  and  an  equally  goa<l  result  in  the  case  of  a  gentleman,  a^t.  .Ki,  after 
three  weeks*  treatment,  where  fiolh  locally  and  generally  mucli  disturbance  existed.     Old 

J  irreducible  hernias  are  rarely  mailo  reducible  by  treatment,  but  the  recent  can  generally 

Ibe  reduced  by  the  means  already  indicated  [which  shoidd  always  be  attem[)led]. 


Obstructed  Hernia. 

Tlie  si/rnptoms  of  an  ohstrueted  hernia  as  of  obstructed  intestine  are  not  ver}'  definite, 

[but  the  chief  are,  obscure  abdominal  pains  with  a  dragging  sensation  about  the  umbilicus 

[after  food,  nausea,  ami,  at  times,  vomiting.     Constipation,  when  present,  aggravates  the 

[Symptoms,  and  readers   the  local  sitfns  of  obstructed  hernia  more  marked,  the  tumor 

oming  distended,  tympanitic,  and  painful.    On  manipulation,  the  intestine  in  the  hernia 

he  parlially  or  wholly  emptied  of  its  gaseous  if  not  of  its  solid  contents,  and  the  cora- 

Fprcssion  of  the  tumor  be  accomjianied  by  the  peculiar  gurgling  sound  of  gas  and  fluiil  as 

these  traverse  the  canal  towards  the  abdominal  cavity.     When  such  symptoms  are  chronic, 

they  an- generally  known  a*  indicating  an   tnearceraUd  /i^rwia,  but  such  a  term  is  not 

eatisfactory,  it  being  applied  to  the  obstructed  as  well  as  to  the  irreducible  hernia,  and 

Ifthauld  be  discontinued. 

Thkatmlnt. — These  cases  require  great  care  in  their  treatment,  because  if  neglected, 
they  pass  on  nipidly  to  inHammalion  or  strangulation.  Rest  in  the  horizontal  position  is 
of  primary  importance,  and  the  tumor  if  scrotal  should  be  slightly  elevated.  Warmth  to 
the  hernia,  also,  often  gi\'es  comfort,  relaxing  the  parts,  and  thus  favoring  reduction. 

When  coustifiation  unaccompanied  hy  votittting  eiixM^^^  brisk  jmrge  maybe  given,  but 

[with  this  !»ymptora  a  purgative  enema  is  to  be  preferred,  the  natural  action  of  the  bowels 

1w»ing  stimulated  by  these  means,  and  the  content-?  of  the  hernial  sac  moved  on.     The 

[tumor  itself  should  not  be  manipulated  at  this  stage  of  the  ca^;,  such  a  step  doing  harm 
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by  bruising  or  setting;  up  inflMnmiJitorj  action.  Wlien  SMccej^s  does  not  attend  ihew 
ertbri8  and  tlie  Kym|itoms  f>ersi!*t,  tfie  source  of  obstruction  will  have  to  be  nought  by  ihe 
surgeon  a*  it  will  probubly  W-  meclmnical,  and  the  eoAe  Lave  to  be  deull  with  as  one  of 
Btmngulated  hernia. 

Inj-i-ammation  of  a  Hernia. 

An  infl.imed  i«  not  a  gtmngnlated  hernia.  Inflammation  of  a  hernia  is  generally  the 
r<\siilt  of  some  injury  to  an  irri'dueihU.'  Iiemia,  tdther  from  nceident,  a  badly  fitting  truss, 
or  ill-ad  visi.'dmuni|iu:lat ion,  tliou<;h  an  irreducible  hernia  after  an  attack  of  obstruction 
may  indnme.  A  rediieible  lieiiiia  becoming  temf>onirily  irreilucible  and  inflaming,  may 
becittne  [M^roiauL'jitly  irreducible,  adhe^iona  forming  within  the  sac  between  it  and  it8 
contents. 

The  local  signs  of  an  intiamed  hernia  are  pain*  swelling,  and  indunilion.  When  the 
tumor  contains  omentum,  it  becomes  nodulated  and  irregularly  bard  ;  and  when  intentine, 
much  fluid  will  be  poured  into  the  fyic.  Wlien  the  action  is  enough  to  interfere  with  the 
natural  fimction  of  the  tube,  symptoms  of  genera!  peritonitis  or  obstrnction  will  appear 
which  must  be  dealt  with  on  ordinary  principles. 

Treatment liegt  and  the  foeaf  apph'caiion  of  ice  in  a  bag  are  the  most  important 

remedies,  i\\9>o  purg at iv a  when  obstruction  in  the  hernia  does  not  exist,  and  opium  wliea 
it  does.  By  such  meani?,  the  symptoms  are  generally  arrested;  and,  when  this  result 
does  not  take  place^  the  case  |iasses  on  to  one  of  obstruction,  if  not  of  general  peritonitis. 


Intestinal  Oqsthixtion  and  Peritonitis  as  a  result  of  the  Adhesion  op  a 
Piece  of  Intestine  to  the  Hkusial  Sac. 

I  published  such  a  case  in  1861,  in  part  iii  of  my  '  Clinical  Surgery/  and  Mr.  Birkett, 
in  Ilia  excellent  article  in  *  Holmes's  Surgery,'  vol.  iv,  1H70,  has  given  a  second  ease  with 
a  (U'awing,  wbich  I  also  had  the  advantage  of  seeing,  and  he  alludes'  to  the  fact  that  M. 
Littre  called  the  attention  of  the  profession  to  the  cases  illustrated  by  the  above  in  a  paper, 
**  Sur  un  nouvelle  esfjece  de  Hernie,"  'Mem.  de  I'Acad.  RoyaJe  dee  Sciences,'  1700,  p. 
300.     The  notes  of  my  case  are  as  follows  : — 

Unthilicaf  hernia  ;  ohsintefion  to  the  (forreh  from  a  sacculated  adherent  colon;  death. 
— A  woman,  a't,  .30,  having  had  a  hernia  for  many  years,  was  suddenly  seized  sorae 
twenty-fbur  hours  before  her  admission  into  Guy's^  under  the  care  of  Mr.  Cock,  with 
symptoms  of  strangulation.  The  taxis,  under  the.  influence  of  chloroform,  proved  success- 
ful, but  collapse  and  dealii  followed  in  twelve  hours.  After  death,  general  f>entoniti>  was 
found  to  have  been  present ;  the  intestinal  coils  being  all  adherent.  An  umbilical  omental 
hernia,  the  size  af  a  Hat,  existed,  the  omeniuru  forming  a  distinct  sac.  To  the  centre  of 
this  the  anterior  wall  of  (he  ininsverse  colon  was  firmly  adherent,  forming  a  kind  of  pouch. 
The  colon  was,  however,  tolembly  free.  The  inteBtiues  above  this  point  were  distended* 
and  below  it  coutmeted  and  empty.  The  caecum  was  of  an  enormous  size,  almost  filling 
the  lower  part  of  the  ab<lomen.  It  was  here  that  the  tension  had  been  experienced  ;  it 
was  black,  and  in  places  the  peritoneal  coat  was  fissured,  leading  to  the  belief  that  but 
little  extra  di.mension  could  have  been  borne  without  a  rupture  taking  place.  The  mucous 
memhmne  was  also  lacerated  tnin.sversely,  while  tlie  walla  were  so  thin  that  they  were 
nearly  ruptured  in  liandling^  these  conditions  heing  such  be  we  commonly  meet  with  in 
cases  of  chronic  intestina!  obstruction. 

Jn  this  interesting  case,  death  had  doubtless  been  caused  by  peritonitis,  althouji^h  not 
from  the  strangulation  of  the  umbilical  hernia,  but  from  a  partially  ruptured  and  over- 
disitended  ciecum ;  a  condition  of  bowel  which  had  apparently  been  produced  by  the  trac- 
tion exerted  u()on  the  transverse  colon,  the  result  of  the  adhesion  of  its  walls  to  flie 
omental  sac. 

As  elucidating  a  secondary  result  of  heniia,  this  case  must  be  regarded  as  most  valuable | 
illustinting,  &i  it  does,  a  [mint  not  perhaps  sulficiently  recognized,  namely,  the  influence 
of  the  adhesion  of  the  bowel  to  a  hernial  sac,  or  the  abdominal  walls  upon  the  functions  of 
the  intestines  ;  since  doubtless  such  adhesions  are  sufticient  to  account  for  many  of  the 
griping  and  painful  symptoms  which  exist  in  an  old  and  irreducible  hernia.  The  cn*o 
referred  to  musl  aUo  be  regarded  as  a  good  illufiiration  of  the  n'sult  of  a  long-continued 
interference  with  the  bowel's  action  ;  for  the  over-distension  of  the  caecum,  with  its  attend- 
ant corisetpiences,  was  apparently  <hie  entirely  to  the  interference  with  its  functions,  result- 
ing from  the  union  of  the  walls  of  the  transverse  colon  with  the  omental  sac    Ti>e  caiibru 
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he  colon  itself  was  not  nialerially  diminished,  but  its  power  of  acting  had  heconie 

iralyzed  ;  the  greater  the  distension  of  tlie  intestine  above,  the  greater  must  have  been 

ihe  imclion  caused  by  the  adhesion,  and  as  a  s.equel,  the  greater  was  the  eftect  of  this  in- 

tfrierence.     At  last  complete  [mralysis  of  the  part  had  taken  [►hu;e,  and  eomjdete  obstruc- 

^tion,  givinor  rise  to  all  the  symptoms  and  conditions  wliioh  had  terminntfd  in  deatli. 

These  cases  tend  to  prove  that  the  smallest  traelion  of  a  portion  of  the  culihre  of  the 

^nteMine  in  a  hernia,  or  otherwise,  although  accompanied  witli  an  open  passage  of  the 

^bowel,  is  quite  sufficient  to  interfere  with  tlie  bowel's  action,  and  at  last  even  to  cause 

comple  obstruction.     In  a  former  page  I  have  pointed  out  bow  strangulation  of  the  Ivowel 

within  the  abdomen  may  reisult  from  the  formation  of  bands  associated  with  an  external 

hernia, 

(Stbakoulated  Hernia. 
Whenever  a  knuckle  of  intestine  slips  through  an  0[>ening  in  the  abdominal  walla 
(external  hernia)  or  is  constricted  within  the  abdominal  cavity  (internal  hernia)  it  is 
liable  to  become  stranjrwlated,  and  this  result  takes  place  when  air  or  motion  enters  the 
,ap[K?r  extremity  of  the  knuckle  and  distends  it  so  as  to  compress  its  lower  end  against  the 
Deck  of  the  constricting  orifice  thrrmgh  which  it  may  have  |)asscd.  I'nder  these  circum- 
jitances,  the  greater  the  pressure  from  above,  the  more  the  lower  end  of  the  IkjwcI  will  be 
impressed,  the  more  complete  will  be  the  obstruction,  and  the  sooner  the  compressed  or 
tmngulated  bowel  will  luse  its  tit'e. 
A  rupture  is  said  to  be  strnngidaled  when  its  solid  contents  are  so  constricted  as  to  be 
■»^d^cible,  and  the  vjiscular  circulation  o(  the  parts  is  more  or  less  comph'tely  arrested. 
This  may  happen  in  its  first  descent,  **  recent  hernia ^''''  but  more  commonly  it  takes  place 
'after  a  hernia  has  existed  for  many  years,  old  hernia.  An  analysis  of  cases  tluit  1  made 
in  I.s.jG  (♦  (iny's  Ueports')  indicated  that  the  average  duration  of  an  iuf/uinal  hernia 
previous  to  its  becoming  strangulated  wjis  twenty,  and  of  a  Jew  oral  ehnen  years.  The 
«iame  analysis  likewise  showed,  that  it  wus  a  rare  occurrence  for  an  inguinal  hernia  to 
eeume  strangulated  in  its  first  descent;  and  tlien  when  tins  occuiTcd  the  heriiin  (recent) 
generally  of  the  *'  congenital"  and  not  the  **  acquired"  kind  Also,  that  femoral  hirnia 
ras  far  more  liable  than  itiguinal  to  strangulation,  and  also  to  strangulation  on  its  first 
lescent. 

♦»  Recent"  strangulated  hernia^  that  is,  hernia  strangulated  on   its  first  descent,  both  of 
be  inguimvl  and  femoral  i'orms,  requires  operation  more  frequently  than  the  **  old"  hernia, 
nd  is  far  more  fatiil. 
It  was  also  shown  that  umhiUcal  hernia  is  less  liable  to  strangulation  than  either  of  the 
mother  forms,  that  it  is  little  liable  to  strangulation  in  its  first  descent,  and^  that  when 
^rangidated  it  is  almost  ulways  of  very  long  stimding. 

The  symptoms  of  stningulatcd  hernia  are  those  of  obstniction.  In  "oW  in^utnai 
^ktrrttu"  of  many  years'  stunding  they  are  usually  chronic,'  in  ^^  recent  hernia"  and  more 
^barticuhirly  of  the  femoral  form,  they  are  acute. 

V    It   thus  often  ha{»pens  that  in   an   acute  or  "  recent"  hernia,  inguinal  or  femoral,  its 

Voescent  is  accompanied  by  severe  abdominal  pain  in  the  region  of  tlie  umbilicus,  more  or 

less  collapse,  vomiting  first  of  the  contents  of  the  stomach,  then  of  those  of  the  duodirium 

(biliary  vomiting),  and,  at  a  Inter  stage,  of  the  yellow  contents  of  tlie  snudl  intesiine  and 

ftven  of  feces.     Con8tij)atii»n   is  also  ususilly  present,  although   on   ihe  first  onset  of  the 

piptoms,  it  is  not  uncommon  for  the  large  intestines  to  empty  ihemselves.     With  these 

eneral  symptoms  of  obstruction,  the  local  signs  of  hernia  will  he  [>resenl  at  one  or  other 

the  sites  at  which  a  hernia  may  occur,  tlie  hernial  tumor  will  be  tense  and  [)ainful  and 

irithout  impulse  on  the  patic'iit  coughing.    [The  pain  in  the  umbilical  region  may  simulate 

olic.  and  thus  deceive  the  patient  and  physician.] 

The  general  symptoms  thus  di'scrihed  are  common  to  every  form  of  acute  intestinal 

pbstruction,  whether  outside  the  abdominal  cavity  fi-om  a  hernia,  or  inside  from  internal 

'jiii^ulation,  ileus,  or  other  cause;  but,  in  every  case  in  which  they  occur,  the  practi- 

iJoner  should  carefully  examin<i  the  site  of  every  possible  hernia,  and  not  trust  to  the 

atient  in  any  way,  as  the  local  are  often  masked  by  the  severity  of  the  general  symptoms, 

nd  the  local  cause  thereby  ovi^rlookeil. 

The  symptoms  in  an  "^  old  hernia**  are  less  acute,  and  are  those  of  chronic  obstruction. 

They  are  not,  however,  less  characteristic  when  vomiting  has  set  in  ;  but  in  all  probability 

rfore  this  symptom  apiiears  the  |)atient  will  have  complained  of  some  general  abdoudnul 

bnen^imrds,  such  as  fhitulence,  a  feeling  of  faintness.  tuiusea^  and  fulness,  with  local  pain 
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tn  the  hernia ;  the  nausea,  however,  will  soon  be  followed  by  persistent  eructiitlons,  liic- 
cougli,  iinil  vomiting;  In  most  of  the  cases  constipation  roo  will  be  present,  though  in 
8oni«  the  desire  to  go  to  slool  will  be  great  and  the  stmtnitig  severe.  The  local  signs  of 
Blningiiliition  or  obstruction  are  often  so  slight  aa  to  be  disrej^irded  by  the  patient,  and 
unh^s.s  the  heniiii  U  discovered  by  the  snirgeon,  his  attention  will  probably  not  be  driiwn 
to  it  by  the  sufterer.  Thus,  at  Christmas,  1870,  I  rediieed  a  femoral  heriria  by  the  taxis, 
stmngnlated  for  a  bundled  hours  in  a  rnati  who  was  unconscious  of  its  presence  till  a  few 
hours  before. 

If  the  obstruction  remain  unrelieved  the  powers  of  the  patient  will  probably  become 
prostrate,  and  more  or  less  complete  collnpse  will  show  itself,  with  a  feeble  pulse  and  cold 
clammy  skin.  The  vomiting  also  may  diminish  in  intensity  or  even  cease,  at  limes 
remaining  only  as  a  passive  tK>uriti«  out  through  tlie  mouth  of  the  intestinal  contents. 
Pain  previously  severe  may  also  eud<lenly  ilisiip[^ear.  TIk^  collapsi",  indeed,  may  he  »o 
greiit  that  the  parts  about  the  neck  of  the  sac  become  rtduxt'd,  and  the  hernia  may  go  up 
either  by  itsdf,  or  by  ihe  gentlest  pressure.  Now,  such  symptoms  indical«  a  serious  col- 
lapse of  t!ie  genend  power  of  the  patient  as  well  as  a  destruction  of  the  parts  strangulated 
in  the  hernia,  since  the  reduction  of  the  hernia  is  too  often  followeil  by  a  fatal  coUa)««c, 
deatli  being  usually,  under  the  circumstances,  the  result  of  the  shock  to  tlie  nervous  system 
from  the  aevcrity  or  persistence  of  the  symptoms.  It  may,  however,  occur  from  olher 
causes,  such  as  gangrene  or  death  of  the  strangulated  bowel,  rupture  of  the  bowel  at  the 
line  of  stricture,  feciil  extravasation^  or  peritonitis. 

H7<f«  (ffintjretie  of  the  bowel  is  the  cause  of  death,  the  collapse  may  be  as  great  as  it  is 
from  shock,  ulthoiigli  o\'  greater  duration.     Diiath,  however,  is  slower. 

When  rupture  <*/  the  hftwel  with  fecal  extra vasati<m  is  followe«l  by  collapse,  it  will  have 
been  preceiled  by  symptoms  of  local  or  general  peritonitis,  or  by  a  sudden  severe  abdo- 
minal pain  ;  for  in  all  cases  of  strangulated  hernia,  in  which  any  (leluy  in  reduction  has 
taken  place,  symf)toms  of  inHammaiion  of  the  protruded  parts,  of  lot-il  [wrritonitis,  around 
the  TK^ck  of  the  ssic,  and  subscquemly  of  general  p«!rilonitis,  will  be  sure  to  show  themselvei?. 

Strangulated  omental  hernia  is  characterized  by  the  same  symptoms  as  the 
intestinal,  though  less  marked  and  acute.  The  jmin  is  not  so  severe,  nor  the  vomiting  so 
constant,  constiiuition  is  less  complete  and  insupetiible,  while  the  constitutional  symptoms 
are  also  milder.  The  local  distress  is  likewise  inconsidendvle,  the  timior  feeling  harder, 
more  noduhir,  and  like  to  an  obslructt^d  hernia,  [termittiug  nianipulatJon  more  freely  than 
when  it  contains  intestine.  As  time  progresses,  however,  symjUoms  of  inflammation  in 
the  hernial  tumor  will  s!h>w  themselves  with  those  of  local  peritonitis,  and  when  these 
appear,  they  are  as  severe  and  destructive  as  they  are  in  other  forms  of  strangulated 
hernia.     In  exceptional  cases,  liowever,  the  omentum  may  slough. 

A  strangulated  omental  hernia  recpiiires,  conseipiently,  as  active  surgical  treatment,  as 
any  other,  as  it  lenda  to  the  same  end-^a  fatal  peritonitis. 

Pathological  Changes,  the  Result  (if  Strangulation. 

These  are  the  same  when  they  take  place  within  the  abdominal  cavity  as  in  an  external 
homifi,  and  under  both  circum.stances,  the  first  effect  of  thv  partial  arrest  of  the  circula- 
tion through  the  parts  is  congestion — this  congestion  being  associated  with  its  usual 
accompaniment,  Sf^roug  t>jftistoii,  "When  rompfrte  arrest  has  taken  place  the  congestion 
will  be  more  thorough,  the  surface  of  the  bowel  appearing  of  a  red-]turple  or  blackish  hue, 
and  the  tissues  themselves  thickene*!  from  elTusiun  into  their  meshes  or  blackened,  wholly 
or  in  sjKJts,  by  extra vasated  blood  (Fig.  3(i3).  When  they  have  been  much  manipulated 
by  the  "  taxis,"  the  extravasation  of  blood  into  the  tissues  is  often  very  marked,  the 
degree  of  congestion  depending  upon  the  intensity  of  the  slrangulation. 

When,  however,  the  strangulation  itas  been  acute  or  of  long  standing,  and  an  inflam* 
matory  action  been  added  to  that  of  congestion,  the  bowel  will  not  only  be  swollen  but 
soft,  tlie  luilural  glistening  aspect  and  elasticity  of  ita  coals  having  become  changed  for  a 
dull  ap[>earancc  and  leathery  condition.  Its  serous  surface  may  indeed  be  covered  with 
a  layer  or  with  fbx-cuU  of  lymph,  or  the  knuckle  of  inte.iiine  may  Ite  wholly  or  in  |mrt 
soft  and  gangrenous,  with  ash-colored  sjmts  on  its  surface,  and  even  perforations. 

At  the  neck  of  the  sac  other  changes  will  also  be  found,  and  these  depend  materially 
upon  the  character  and  seat  of  the  constricting  force.  Thus,  when  the  line  of  a  strangu- 
lation is  rigid  and  linear,  ais  it  is  in  direct  inguinal  and  femonil  hernia,  the  knuckle  of 
Btrangulatcd  bowel,  eillier  as  a  whole  or  in  ymrt.  may  l>e  raindly  destroyed  by  gangrene. 
And  when  the  pressure  is  more  diffused  and  less  rapid,  as  in  large  inguinal  hcrniiv,  ulcera- 
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ftion  of  the  mucous  membrune  at  the  line  of  striclure.  even  to  perforation,  is  more  common 
— the  grooved  or  sulcated  condition  of  the  seroiia  surface  in  the  line  of  stricture  being 

» found  in  both. 
Within  the  abdomen  every  indicatioti  of  peritonitis  from  the  mere  greasy  condition  of 
peritoneum  to  fibrinous  or  even  snppiimtive  effusion  mny  be  met  with.     In  most  casea 
local  peritonitis  will  be  found  about  the  seat  of  hernin,  jind  in  some  the  peritonitis  will  be 
L  general.    The  slningulated  porlinn  ofthi*  bow»"l  will  iil most  ul ways  be  found  al  the  neck  of 
|4be  sac,  if  not  adherent  to  it,  with  more  or  less  mutting  togeilier  of  the  iieij^liboriug  coils. 

Fio.  303. 
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Drawing  48R    (BlrketU) 
Effectfl  of  ti'vero  Btrmiguliitlou  of  iho  bowpl. 

hat  this  pprilonitls  is  to  be  directly  attributed  to  the  stmn^TnIation  of  the  itjfestine  ia 
[genemlly  acknowle<lfred,  few  cases  of  stnuigtjlated  lierniu  remaining  km jr  unrelieved  witli- 
[out  local  or  general  peritonitis  making  its  Hp|rearance.  It  is  iilso  indisputable  that  this 
'peritonitis  is  often  aggruvatedt  and  at  timt^s  caused  by  the  reduction  of  thu  iiiHamed  and 

injured  contents  of  thn  hernial  sac  into  the  abdominal  cavity  ;  but  to  assert  wiib  ]Mr. 

Hutchinson  and  M.  Girard.  that  in  the  hulk  of  rases  it  is  the  return  of  tln^  intestine  into 
'the  abdomen  that  gives  ride  to  the  perilonitia,  is  an  a-^suroptioii  whicli  facts  hitherto 
I  known  du  not  Ijear  out. 

When  the  intestine  lias  sloughed  wholly  or  in  part  and  discharged  itself  through  tfie 
Ltrouod,  an  nrtiticiHl  anus  li  said  to  exist.  This  result  is  far  more  common  itfter  femoral 
[llian  inguinal  hernia. 

When  the  bowel  subsequently  ulcerates  after  its  reduction,  either  at  the  line  of  stricture 
[lis  it  may  in  inguinal  hernia,  or,  at  the  centrt.'  of  the  knuckle  as  is  the  more  common  in 
[femoral  heniia,  extravasation  of  feces  may  take  place,  half  of  these  cases  of  extravasation 

being  either  general  into  the  i>critoncal  cavity  and  fatal,  or  local  about  the  neck  of 
1  the  sac. 

The  following  facts,  published  by  me  in  *  Guy's  Hosp.  Rep.,'  1856,  on  the  causes  of 
i  death  in  hernia,  will  tend  to  prove  these  points.  Out  of  17  cases  of  arlifi<'ial  anus  after 
,  hernia,  13  were  femoral,  '^  inguinal,  and  1  umbilieul.  Out  of  15  cases  of  gangrenous 
j  tfowc),  1 1  were  femoral,  4  inguinah     Hence,  out  of  32  cases  of  gangrenous  bowel,  24  wore 

femoral,  7  inguinal,  and  1  umbilical,  clearly  proving  that  gtinifrcnf  of  the  intestine  and 
larfijirini  anus  are  more  common  after  femoral  than  intfnhial  heniia. 

Of  15  coses  of  hernia  in  which  the  stningulated  bowel  was  found  perforated,  10  were 
[femoral  and  o  inguinal;  in  4  the  perforation  was  at  the  line  of  stricture,  all  being  inguinal; 
Hn  11  the  perfonition  was  in  the  centre  of  tlie  knuckle,  10  being  femoral.  In  8  of  these 
]  15  cuac»  extravasation  of  feces  was  prevented  by  inflammatory  exudation  sealing  the  aper- 
jlure.     In  7  it  existed,  but  in  .'>  ordy  of  these  wm  it  general ;  in  the  other  2  it  was  local. 

Of  tbrae  7  coses,  in  'i  the  taxis  was  the  cHrect  cause,  in  I  giuigrene,  both  being  cases  of 
f femoral  hernia;  in  4  ulceration  at  the  line  of  stricture  was  the  cause,  all  being  inguinal. 
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From  thrse  facts  it  it  et^id^nt  "  that  ulreration  t»  the  line  of  stricture  irith  fecal  extra- 
vosiifion  is  more  frequent  in  iufjuinfil  than  in  femoral  hernia,  and  that  when  it  is  found 
in  the  latter,  it  is  generaffy  from  rtipfure  of  the  bowel  from  forcible  taxis." 

As  !i  result  of  a  9lrangi<la!"eil  lieniia,  1  must  tnftitioii  a  siricturi!  of  tlie  intestin«  clue  10| 
con  I  fuel  ion  ot*  the  hovv^l  that  liuJ  been  sirunguUilt'il.  A  uiiiqut^  exatn|)le  ot*  whicli  tookj 
place  in  my  pnietitH;  m  1H7(J  in  a  woman,  xt.  52,  u|K)n  whom  I  had  openited  tor  8tmngu-| 
lated  femonil  hernin  of  tliirty  hours'  duration,  without  ojiening  the  sue.  Conx'alescenoeJ 
foHovved  the  o[)emtior),  but  about  the  seventh  wevk  vomiting  a|n>eariid,  and  death  tookJ 
place  in  tU*:  Aaviinlh  wet.'k  from  intcsitinal  obstruction.  After  <leatli  a  coinpiele  stricture 
of  a  knuckle  of  bowel  \\a»  found  {Fig.  304). 

Till?  fiuid  found  in  the  hernial  sac  varies  according  to  the  condition  of  its  contents.  In 
the  early  period  of  sfrannrrilation,  when  the  contents  of  the  hernia  are  merely  arrested  and 
the  circulation  im[>eded»  simple  serum  will  be  found.  When  an  extreme  congestion  exists,, 
the  serum  will  be  more  blood-stained.  In  even  worse  examples  where  blood  has  beeo ' 
extravHsated  into  the  tissues,  the  fluid  will  contain  blood  ekmeiits  or  blood  itself.  When 
the  herninl  contents  are  inflamed,  flakes  or  flocculi  of  lymph  will  be  found  floating  in  the 
dark  fluid.     When  the  bowel  is  gangrenous^  fa'tor  will  he  observed.     When  perforation 
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has  taken  place,  feces  will  be  mixed  with  the  fluid,  and  often  gas.  When  the  hemiai 
tumor  is  red,  infiltrated,  and  emphysematous,  the  surgeon  may  safely  infer  that  sphacelus 
of  the  gut  exists. 

Thus,  the  comlition  of  the  fiuid  and  the  external  aspect  of  the  «ac  are  valuable  aid«  la 
diagnosis  and  prognosis  in  strangulated  hernia. 


Treatment  of  Strangulatei>  Herwia. 

When  a  hernia  is  siHiufnilated,  nothing  but  its  immediate  reduction  should  be  enter- 
lained,  as  delay  if^  highly  (Jangerous.      In  the  surgeoa,  indeed,  it  is  criminal,  since  every 
hour  of  strangulation  adtJs  to  the  risk,  which  it  is  his  duly  to  diminish.     This  can 
done  by  manipulation,  or  by  what  is  technically  called  'Mlie  taxis,"  and  when  this  fails 
by  'Mine  operation  of  herniotomy." 

To  aid  the  surgeon  in  the  adoption  of  these  means,  the  use  of  an  anaesthetic  cannot  be- 
too  highly  jiraised,  as  it  contains  within  itself  uli  the  advantages  of  every  other  form  of' 
treatment  without  a  single  disadvantage.     It  renders  the  reduction   of  a  hernia  by  ti 
taxis  a  gentle,  and  comparatively  simple  measunr,  and,  certainly,  a  far  more  successfu 
one  than  of  old.     It  facilitrttes  also  the  openition  of  herniotomy  on  the  failure  of  the  taxia 
Indeed,  in  strangulate<l  hernia  the  value  of  an  anrt'stlietic  is  so  great  that  I  would  urge 
where  it  can  be  rendered  avaiiable.  that  the  taxis  shotdd  never  W  employed  without  it 
and,  lliat  *,m  t!ie  reduction  of  the  hernia  failing   to  he  accomplished.  •»  the   ojteration" 
ouglit  to  b».'  [lerformed.     The  warm  bath,  the  administniiion  of  opium,  the  injection  of" 
tobacco,  the  local  a[ip!ication  of  ice,  for  strangulaled  hernia  being,  in  compari?*on.  |xn«r 
and  uitreliahle  remedies.      In  ohstrncfed  or  inflamed  hernia,  however,  they  are  still  of  us*', 
but  in  utrrtfiffitUifcd  intestinal  lierniat  recent  or  old,  inguinal,  femoral,  obturator,  or  um- 
bilical, chloroform   [or  etiier]  the   laxin,  and  operation,  are  the  three  great   means  of 
securing  reduction  upon  which  the  surgeon  ought  eonsecutively  to  rely.     The  taxis,  bow-j 
ever,  is  not  efjually  successful  in  every  form  of  strangulated  hernia.  I 

In  inijuinal  cases,  two-thirds  at  least  are  nuluced  by  the  taxis,  a  large  proportion  of' 
these  being  successfully  treated  with  the  patient  under  the  influence  of  chloroform,  when 
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ithc  taxis  without  chloroform  fiiils.  StraDgulateil  oM  licrniaE  aro  also  more  Buccessfally 
tr*?at*?d  by  the  taxis  l!mn  recent  rasos,  whit-h  nre  sehlum  reduced  by  this  method. 

In  Jfrnoral  hernial,  on  the  contrary,  th*-  taxisi  is  not  lialf  bo  succt-st^tu!  as  in  ingvtinal^ 
and  much  more  fatal.  It  is  most  successful  in  **  recenl«"'vvhi!8t  in  old  castas  it  seUlom 
succeeds. 

In  umhilUal  hernia  two-thirds  of  the  cases  are  reducible  by  the  tuxiB. 


The  Taxis. 

With   tlip  ]tntieiit  nnd^r   th<*  influfooe  of  an  nno^^'thftic  und  placed  on  thf  back»  the 

phouhh-rs  raised  and  the  legs  jMirtiidly  fit'xed  and  rotate<l  inwurda — in  order   to  relax  all 

H  Ihe  parts  that  can  fK>>siihly  ufh^et   the  neck  of  the  sac — the  surgeon  should  steadily  gnmp 

^  with  the  tingerfi  and  thumb  of  one  hand  the  neck  of  the  sae.so  a.s  to  fix  it  and  at  the  same 

lime  to  prevent  the  contents  of  the  f^ae  on  being  pressed  from   bulging  round  the  onlice, 

^1  Then  with  the  other  hand  he  should  raise  the  ttmior,  if  large,  and  g<'ntly  compress  it  so  as 

^■to  empty   it   of  its   serous,  gaseous,  fecal,  or  venous  contents,  and  thus   lessen   its  siae. 

Having  done  this,  he  should  draw  the  tumor  first  to  one  side  and  tlien  to  the  other  with 

the  view  of  opening  the  constricted  lower  end  of  the  strnngiiliited    gut   and    .illowing  the 

contents  of  the  bowel  to  pass  onwards.      He  should  remember  that  this  cammt  be  etlected 

by  any  direct  pressure  upon  the  hernial  tumor  itself,  but  it  matf  he  by  latenil  ;  for  if  the 

■  glightest  movement  of  the  lower  or  constricted  end  of  the  knuckle  can  1«  made  in  the 
direction  of  the  upper  or  distcn<lei!  om*,  the  lower  opening  will  probably  he  freed  and  the 
reduction  of  the  hernia  et^ected  by  its  sudden  rush  backwanls  into  the  abdominal  cavity, 
when  the  surgeon  may  be  assured  that  all  is  well.  But  when  the  tumor  has  diminished 
^■in  size,  and  its  diminution  ha^  not  been  accompanied  by  the  well-known  sensation,  a  feel- 
^"  ing  of  doubt  should  mer  remnin  in  the  mind  as  to  llie  result,  since  the  want  of  this  symptom 
of  [)roper  retluction  "<hou!d  suggest  tht*  possibJtity  of  a  rupture  of  the  bowel^  or  of  a  reduction 
into  one  or  other  of  the  unnatural  pouclies  which  are  now  known  to  exist  trndt-r  certain 
rircumslnnees  at  the  neck  of  an  iuguiiud  hernia.  To  facilitate  reduction,  a  gi-ntle  kneading 
movement  of  tlie  fingers  at  the  neck  of  the  sac  may  be  uiiide  in  inguiruil  hernia,  as  well  as 
A  steady  traction  <lownwards  of  tlie  tumor,  this  traction  rendering  the  ni'ck  of  the  sac  a 
timighter  channel  for  the  hernial  contents  to  pass  through.  With  a  similar  object  the 
sac  itself  may  at  times  be  pinched  up  with  the  fingers  of  <ine  hand  and  drawn  downwards. 
Violence  in  manipulation  is  uttjustiJiable  under  all  circumstances,  and,  in  proportion  to  the 
period  of  strangulation  as  indifatfd  by  the  vumiting,  is  the  ilnnger  increased.  In  femoral 
hernia  also  it  is  cojn|iaratively  much  more  injurious  than  in  inguinal,  for  not  only  nmy  tJie 
b<»wel  be  ruptured  by  forcible  taxis  (an  accident  more  comtnon  in  femor.d  than  inguinal 
hernia)  (*  Guy's  Kep.,'  18,'iG),  but  it  may  be  so  bruised  as  to  be  irreparably  injured.  A 
prepanition  and  drawing  (Fig.  303)  m  Guy's  Museum  show  such  an  extravasation  of  blood 
into  the  strangulated  bowel  of  a  femonU  hernia  ua  to  cause  its  complete  death,  this  being 
clearly  due  to  forcible  taxis. 

Where  evidence  exists  that  gangrene  of  the  contents  of  the  sac  has  taken  place,  or 
where,  indeed,  there  is  i\  suspicion  of  such  a  result,  the  taxis  must  not  be  used.  In  recent 
or  old  femoral  hernia,  where  fi-cal  vomiting  has  existed  for  some  hours,  the  taxis  is  a 
dftng*^roos  pnictice,  and  in  all  old  cases  it  is  so  unsuccessful  that  reduction  by  herniotomy 
ia  a  more  certain  and  safe  method.  If  there  be  hiccough,  the  taxis  is  inadmissible.  The 
taxi»»  may  succeed  without  chloi-olbrm,  but,  as  a  rule,  with  the  patient  under  chloroform* 
a  hernia  that  is  cafiHl)le  of  being  reduced  by  the  taxis  returns  on  tlie  gentlest  m:vni|»ula- 
tion,  and,  when  such  a  result  does  not  follow,  force  will  not  only  be  unsuccessful,  but  also 
prove  injurious. 

When  the  taxis  succeeds,  vomiting  usually  disappears,  although  it  may  be  kept  up  to  a 
alight  extent  as  an  effect  of  the  ana'slhelie.  The  abdominal  dragging  pain  will,  iiowever, 
be  nt  once  reJieved.  After  the  reduction  of  tlie  Ijernia,  a  pad  should  be  carefully  udju^ited 
over  the  neck  of  the  sac  to  guard  against  its  re-descent,  and,  when  the  patient  has  a  cough, 
llje  necessity  of  doing  so  is  increased,  as  I  have  known  tl»e  hernia  descend  and  a  renewal 
of  all  the  symptoms  take  place  from  a  want  of  attention  to  this  |>oint ;  indeed  it  is  wise  to 
adapt  a  pad  till  a  truss  has  been  obtained.  Tlie  pati«*nt  undt^r  all  circumstances  should 
kept  at  rest  for  a  few  days  after  the  reduction  of  a  strangulated  hernia.  The  diet,  too, 
ihl  lji3  nutritious  b«Jl  not  solid,  till  the  bowels  have  acted  spontaneously,  and  no  aperient 
under  any  but  exceplionul  circumstances  sliould  h%t  a<lministered,  for  the  bowels  will  to  a 
certainty  act  as  s«)on  an  the  etlects  of  their  strangulation  have  passed  away,  and  they  have 
recovered  their  nulurul  tone.     If,  however,  abdominal  symptoms  appear  which  can  be 

d2 


498 


ABDOMINAL    HERNIA. 


aUributetl  to  a  want  ol  tlie  natunil  action   of  tlie   bowfl  iiii   enema  maybe  gil 
repeated  with  ndviimage  when  required.     Stimulunts  jiliouliJ  be  ii!«ed  witli  caution, 
ibo  bowels  Imve  acted  natunilly  the  patient   m:iy  be   pronounced   conviilciscenl,  and 
ordinary  diet,  «&c.,  allowed. 

Where  chloroform  is  not  at  hand,  or  cannot  retidily  be  obtained,  a  good  dose  of  o|)iii 
such  as  a  grain  and  a  half  of  the  solid  or  thirty  drops  of  the  tincture  may  be  givi<n 
rejwyited  to  {in  adult,  for  when  a  patient   with  an  old    hernia  is  brought  fully  under  i 
intlnence   of  this  drug,  reduction   may  often   be  obtained  by  mani[)uhiiion.     lathrvc 
earliest    ho«ir8  of  strtingulation,   before   vomiting    hjis   become  severe  or   pa^ed  bifo 
stomach  vomiting*  thisi  prsictice  is  also  at  time?*  successful.     It   may  be   tried  morwfi 
when  (he  surgeon  cannot  obtain  the  patient's  consent  to  perform  herniotomy,  and  reHii 
tioti  has  not  been  effecteil  by  the  taxis  under  chloroform,  or  when  time  ha?*  neee«*;iriljrj 
be  lost   in  making  arranLreiiients  for  operative  relief.     L'mler   the  t*ame   circumstance 
hot  both  (911^  F.)  may  be  used.     The  local  application  of  ice  should  be  employed  in 
cases  of  hernia  where  the  symptoms  are  clironic,  and  dehiy  is  a  necessity  or  ex|i€'lie 
In  omental  hernia  also  it  1«?  particidarly  vaUiable^  and  should  be  applied  over  the  wis 
tumtH'  in  a  loo?*e  hag.     A  purgative  is  never  admissible  with  a  strangulated  hernia. 

The  taxis  with  inversion  of  the  body,  the  legs  flexed,  pelvis  rsiised,  and  i^hoilld 
depressed,  Ijas  been  success!  ul  in  caui^ing  the  reduction  of  a  hernia.  On  a  bed,  il  may! 
done  by  pillows  placed  below  the  pdvis;  but  if  one  of  Alderman'R  chaiire  or  a  lithot« 
couch  is  at  band,  it  may  be  u.-icd.  Some  surgeons^  with  tiat  patient  in  the  ^«^cuIob 
position,  and  a  folded  iJheet  jdaced  round  the  abdomen  over  the  umbilicus,  have  forcB 
drawn  the  coatent.s  of  the  abdumen  upwards.  IJoth  theiie  methods  are  founded  on  I 
princi[de  of  withdrawing  by  position  and  force  the  contents  of  the  sac  into  the  abdutntl 
cavity.  They  are  possibft/  justifiable  when  herniotomy  is  not  sanctioned  nor  chloroto 
emjdoyed,  xind  delay  is  dangerous.      I  cannot  recommend  them. 

The  taxis  shouhl  never  be  employed  for  any  lengthened  period.  With  the  p»Ud 
under  chloroform,  a  femoral  hernia  of  average  size  (that  of  a  walnut)  should  never  I 
nianipuhited  for  more  tlian  two  minutes  ;  half  that  time,  or  less,  is  usmilly  sutficie 
effect  reduction  where  it  is  to  be  secured,  while  any  more  prolonged  effort  will  be  in'" 

Tlu^  taxis  should  never  be  forcible.     In  large  femoral  hernia-,  inguinal  or  umbiliS 
minutes  n»ay  possihly  be   allowed;  but  the  quarter  and  half  hour's  manipulation  so 
quontly  talkeil  about,  is  dangerous  in  the  extreme.     In  very  hirge  hernia*,  ten  tnina 
may  be  permitted  without  chloroform,  and  iM?riods  half  us  long  again   may  possiblyj 
called  for.     It  is  from  this   fact,  coupled  with   another,  viz.,  that  without  chloroforto 
ether]  twice  the  force  is  needed,  that  the  use  of  the  aniesthctic  is  to  be  recommcndetl 

The  redur'tion  of  a  hernia  by  penile  taxis  with  a  patient  under  chloroform  is  a  simp 
rapid,  and  successful  operation.  The  reduction  of  a  hernia  hy  forcible  or  pnilongcd  la 
without  chloroform  is  a  dangerous  and  far  less  successful  proceeding.  In  i'emoral  li«' 
indeed,  beniiotomy  had  far  Ix-ttfrr  be  employed.  Under  chloroform,  the  tfixis  is  aln 
always  successful  in  inguinal  hernia. 

When  tlie   taxis  has  failed,  nothing  but   un   immediate   operation    is  justifiable. 
Ojjeration  is  not  of  itself  dangerous,  although  the  condition  that  demands  it  is  exceediu 
so,      1 1  is  not,  and  sliowld  not  be  regarded  as  a  hist  resource;   for  in  many  cases  i  I  fh 
be  the  first.     When  a  patient  is  hanging,  the  first  thing  any  one  does  is  to  cut  the  i 
that  is  causing  strangtilatioji  ;  nnd  no  other  means  are  ailmissible.     When  apicceof  boi 
is  strang«lali*d,  the  strangirhiting  medium  requires  ilivision  lo  give  it  freedom  ;  the  doil 
of  it  adding  nothing  to   the  danger  of  the  case.     The  danger   lie^  in   the  sir»n| 
which  increases   every  minnte,     [The  mortality  after  herniotomy  in   hospital  pi 
largely  due  lo  the  fact  that  the  ca-ses  are  only  received  after  the   lapse  of  mueli 
after  prolonged  and  forcible  taxis.] 


Herniotomy  ob  Kelotomy 

remains  now  to  be  described,  and  let  it  be  repented,  thai  it  i'«  to  he  performed  dirtdtfi 

retitti'tinn  of  a  strungutattd  hernia  by  the   taxis   has  failed,  and,  if  chloroform  M( 
while  the  patient  remnins    under  its    influence.      To    sidjinit   a   patient  10    the  dcplWl 
etfecis  of  chloroform  to  apply  tiie  taxis,  and,  on  its  failing,  to  allow  any  period  of  Itiiiel 
I>a»s  before  resorting  to  herniotomy,  is  a  practice  to  be  condemned — a  second  adroiwirtx** 
tion  of  chloroform  for  the  operation   having  no  beneficial   influence.      It  would   be  bttKf 
for  the  patient  and  far  better  practice  to  delay  the  a|jpiication  of  the  taxis  till  ehlorofoi 
can  be  obtained,  and  the  arrangementa  for  operation  made,  in  c*i9e  the  taxis  fails. 
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The  OlDJects  of  the  operation  are  to  libera!**  the  strangulatnJ  hernial  conlenls, 
[and,  in  n  gi-nenil  way,  to  rctmii  lliciii  iuJo  tlic  alHloiiiinal  cavity,  t'xof'|>tio»al  ca^cs  occur- 
[ring  in  wluch  it  is  better  prueliee  to  leave  them  in  llie  sac  wholly  nr  in  pari ;  and  others, 
I  in  which  it  is  impossible  to  reduce  them;  but  to  these  points  attention  will  be  directed 
[  further  on. 

To  liberate  the  straBgulated  hernial  contents,  the  cause  of  the  strtingnhition 
must  he  ilivide^l  ;  and,  as  [ireviously  shown,  tins  may  l>e  found  in  the  tissues  onfsiile  the 
sac,  in  the  neck  of  the  sac  itself,  or  in  the  contents  of  the  sac. 

When  the  cause  of  constriction  h  foimd  outside  the  «ic  as  is  usual  in  femoral  fuciniu, 
I  the  opeuin}^  of  the  sac  is  nirely  needed,  division  outside  being  all  that  is  rei[uired. 

Wlien  the  neck  of  the  ?sie  is  the  seat  of  obslruclion  and  prevents  reduction,  an  opening 
into  it  sufficient  to  allow  of  its  division  is  all  that  is  necessary.     When  the  dilliculty  lies 

I  in  the  contents  of  the  sac,  the  surgeon  will  he  re(piired  to  lay  llie  whole  o|>en,  and  to 
expose  it  in  order  to  its  removal.  But  it  should  hv  remembered  that  the  less  the  contents 
of  a  h^^rnia  are  exposed  and  conset|nently  manipulated  the  better  are  the  results ;  also 
nhen  nil  that  is  desired  can  he  se<*nred  by  the  division  of  the  tissues  outside  the  sac,  there 
is  no  need  of  doing  more;   and  that   when  Ihe  division  of  the  neck  of  the  uac  allows  of 

I  the  reduction  of  the  hernia,  a  gn^atcr  exposure  of  the  contents  of  the  sac  is  unnecessary 
Jind  wrong,  for  in  hernia,  as  in  all  surgical  interference,  the  siir{*eon  should  carry  out  his 
ohjecla  in  the  simplest  way  his  art  can  allow,  and  should  never  allow  himself  to  do  more 
thtin  the  absolute  necessilies  of  the  case  denuind.  Meddlesome  surj^'ery  is  always  had, 
but  in  liernia  is  tcK>  often  fatal.  [It  has  been  proposed  to  <i[ien  the  abdomen  and  draw  ihe 
intefiiinc  back  from  the  seat  ol"  stricture.] 
These  remarks,  however,  are  only  entirely  applicahle  to  cases  of  strang:ulated  hernia  in 
Trhieh  llie  whole  contents  of  the  sac  are  reducible  ;  since  when  some  pi/rtion  mnains 
hfhiud,  a  feeling  of  doubt  may  at  times  remain  as  to  the  thoroughness  of  the  reduction  of 
lilt?  strangulated  portion  or  ihe  condition  of  what  is  left,  and,  under  these  circumstJinces, 
it  is  usually  advisable  that  the  sac  be  opened  and  exph^reii  ;  yet  it  is  better  to  do  so  after 
the  partial  reduction  of  the  hernia,  wJuiit,  in  all  probability,  the  strangulated  howel  lias 
been  reduced  and  is  consequently  out  of  harm's  way,  than  with  the  wjiole  contents  of  the 
,«ic  in  fitu^  and  when  Ihcy  may  he  exposed.  W'lten  the  hernia  Cftmwt  be  reduced  without 
li^pening  the  $ar^  the  whole  must  necessarily  he  explored.  It  will  thus  l>e  seen  that  the 
hljuestion  of  opening  or  not  opening  the  sac  resolves  itself  into  the  necessities  of  the  indi- 
E'viduul  cade.  Where  reduction  can  be  effected  willioitt  it,  the  "  minor"  operation  is  sufR- 
icient  :  where  reductiim  cannot  he  effected  by  the  *'  minor*'  the  "  major"  opemiion  must 
Ibe  |)erlormed. 

The  surgeon  who  opens  the  sac  in    erert/  case,  clearly  often  does  wdmt   is   unnecessary. 

iHc  who  opens  it  only  when  redtu*tion  cannot  he  effected  williout  so  doing,  or  when  any 

Imncertiiinty  exists  as  to  the  condition  of  the  piirts  contained  in   the  sac,  is  free  from  such 

error,  **and  although  we  dare   not  venture  to  say  thai  some  of  the  filial  ca-^es  which 

llmve  occurred  after  opening   tlie  .<ac  might    have  terminate«l  dlnrerondy  had  it  not  been 

tincised,  we  do  not  hesitate  to  utlirni,  that  the  untoward  circumstances  stated  as  likely  to 

Ibappen  when  the  siic  is  not  opened,  Juive  not  occurred"  (Birkett).     This  view  is  8U[»iHirted 

Iby  my  analysis  of  l^G  fatal  cases  of  hernia  ('  Gwy's  Rep,,'  iH.'iC)  in  which  I  pmvetl  fairly 

[ibat  in  no  single  fatid  case  could  the  opening  of  the  sac  have  had  the  slightest  inHuence  in 

etanling  or  preventing  the  fatal  result,  as  well  as   by   my  twenty-two  years'  experience. 

"he  surgeon  who  advocates  the  major  operation^  in  most  cases  will  try  the  taxis,  and,  I 

Itake  it,  is  always  well  pleased  to  effect  the  reduction  of  a  hernia  by  such  means.     Theope- 

fitioii  of  herniotomy  *'  external  to  the  hernial  sac"  differs  only  from  the  (axis  in  the  skin 

Iv^ound.  yet  in  what  way  the  necessity  for  that  wound  renders  the  taxi**  an  unsafe  mejisnre, 

lit  i.**  difficult  to  conceive.     It  would  be  as  rea.<ionable  to  reject  the  administration  of  c)do- 

roform  for  the  renewed  nppliciition  of  the  taxis  in  cases  where  it    !iad  failed  to  reiluce  tlje 

hernia  without  its  aid,  as  to  say,  that  b<*cauae  the  taxis  had  tailed  and  a  cutting  operation 

Lis  demanded,  the  ocidar  inspection  and  manipulation   of  tlie  strangulated  and  tlierefore 

ftlmidy  injured  bowel  is  require*!.     To  argue  that  the  liberation  of  a  strangulated  bowel 

not  complete  until  it   has  been  carcfally  examined,  and  that  moreover  without  opening 

he  «ic,  n  hernia  that  is  strangulated  by  omental  or  other  adhesions  or  by  «he  neck  of  the 

c,  m.iy  be  reduced,  are  objections  which,  if  applicahle  at  all,  are  as  forcible  against  the 

Axi»  as  any  operation,  and  are  indeed  of  little  weight. 

l*l»e  o|H'ration  of  herniolomy  without  opening  the  sac,  has  been  ably  advocated  hy 
Petit  who  first  a<lopled   it  in   1718,  by  Munro  in   1770,  Aston  Key  in   1833,  Luke,  and 
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others,  [Agnow  as  a  rule  prefers  tliis  metliod  of  operatingi  and  onlyofKJns  tho  sac  in  cx- 
ceplional  ctises.j 

So  fitriis  slatii^tics  are  of  viilue  towards  llie  solution  of  tbis  malU-r,  they  are  in  favor  of 
not  opening  lh«^  sac.  Thus,  out  of  59  oasi^s  of  straiiguhtted  ft-morol  hernia  operai4?d  ujion 
at  Guy's  IlospiJal  in  eight  yejtrs,  in  which  the  sac  was  opnifd^  tlie  mortality  was  .'iO  per 
cent.,  and,  out  of  4*1  cases  in  which  the  fmc  was  ikU  opened  it  was  only  »10  per  cent. — the 
dltferenire  between  the  two  chisses  of  cases  being  20  per  cent,  in  favor  of  the  minor 
opemtion. 

Out  of  35  cases  of  inguinal  Iiernia  m  which  the  sac  was  opmed.,  GO  per  cent,  died,  and 
out  of  9  in  which  the  sac  was  not  opened,  two,  or  only  22  per  cent.,  died;  the  clitlerenee 
between  the  two  chisses  in  ingtiirial  hernia  being;  4«>  per  cent,  in  favor  of  not  openiuff. 
But  it  must  he  ix-tncnibered  thai,  as  a  rule,  flie  ca,se8  in  which  the  *ac  was  noi  were  of  a 
more  fmornhle  kind  than  those  in  which  it  leus  opened. 

In  umbilicnl  hernia  it  is  a  rnre  thing,  liowe'ier,  to  save  a  patient  after  opening  the  sac 
and  I'xpojiing  its  contents,  though  when  this  la  not   done,  a  ;iood  result  may  be  looked  for. 

Whi'never  the  tajrts  is  ttppiituble  to  a  stmnjrulal^'d  hernia  and  fails,  herniotomy  without 
opening  llie  snc  is  np{)lit"iiil»U%  amh  whei*e  reduction  is  effected,  nothing  more  is  needed. 
AVliere  recluclion  cannot  be  effected,  or  a  doubtful  something  remains  in  the  «»c,  wliere 
the  contents  tf  the  sac  have  not  gone  back  with  their  norma!  riish,  or  the  symptoms  per- 
sist, and  any  doubt  about  the  condition  of  the  parts  at  the  neck  of  tlie  sac  is  raised,  an 
exploration  of  the  sac  and  its  neck  is  absohitely  necessary. 

Whenever  the  taxts  is  innpp/icabfe^  that  is,  wlien  the  strangulation  has  been  of  long 
duration,  the  symptoms  severe,  feeal  vomiting  persistants  and  the  local  as  well  .-is  gene- 
ral symptoms  indicate  the  probability  that  the  strangulated  gut  lias  died  or  is  dying; 
whenever,  moreover,  during  the  application  of  ilie  taxis — by  tlie  sudden  collapse  or  yield 
of  the  tunjor  without  its  rednctton — tlie  fear  is  excited  of  some  rupture  of  the  bowel 
having  taken  place,  herniotomy  by  the  minor  o[»eration  is  inapplicable,  and  the  Mic  must 
be  laid  op*;:n. 

The  operation  itself. — The  patient  having  been  brought  under  the  influence  of 
cldorotbrm  [or  ether],  should  be  placed  witli  the  shoulders  sSiglitly  raised,  ami  the  knees 
ticxed  upon  a  pillow,  then  the  itrteguiuent  over  the  seat  of  hernia  should  be  shaved  of  all 
hair;  an  incision  can  then  be  made  over  the  neck  of  the  sac»  that  is,  in  Inguinal  hernia, 
along  the  line  of  the  ingainal  cana!,from  the  internal  to  below  t  lie  external  ring;  in  femo- 
ral, over  or  on  the  inner  side  of  the  croral  ring  either  in  a  vertical  or  oblique  direction 
in  the  course  of  Poupart*s  ligament,  the  former  being  preferable.  In  this  incision  all 
the  soft  parts  should  be  cut  through  consecutively  down  to  the  sac,  each  layer  of  tissue 
lieing  divided  tlie  full  extent  of  the  wound^  while  all  vessels  as  they  bleed  should  be 
twisted. 

When  the  sac  has  been  exposed,  the  seat  of  stricture  outside  its  neck  must  be  fell  for 
with  the  index  Knger,  and,  when  felt,  n  director  may  be  cardully  passed  beneath  it,  A^ton 
Key's  director,  shown  in  Fig,  306,  being  by  far  the  best.  [The  operator  niiiy  use  the 
index  finger  a;*  a  <lireclor,  but  a  better  method  is  to  empluy  the  notched  hernia  director 
of  Levis.  This  is  a  e<mical  director,  having  a  \L*Ty  deep  groove,  from  which  the  knife 
cannot  [K>3sibly  slip;  in  the  edges  of  the  groove  are  cut  deep  notches,  in  which   the  con- 
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Striding  band  is  lodged  and  held  before  being  divided.  The  method  of  using  the  instru- 
ment is  as  Jbllows:  the  blunt  point  of  the  director  is  insinuated  beneath  the  constriction 
and  then  thrust  onward  until  the  end  enters  the  abdominal  cavity,  and  the  tense  band, 
producing  the  stranguhition,  is  caught  in  the  notches.  The  conical  sha})e  of  the  director 
at  the  same  time  pushes  the  intestine  aside,  both  before  and  behind  the  constriction.  Any 
kind  of  knife  can  then  he  thrust  along  the  deep  groove,  and  be  nm<le  to  divide  the  stric- 
ture in  the  ordinary  way,  without  risk  of  wounding  the  intestine,  either  behind  or  in  front 
of  the  co»stricting  hand.  The  instrument  has  its  entls  of  ditterent  sizes,  to  be  adapted  lo 
various  patients  and  conditions  of  parts J.  B.  R.J 
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With  a  lierniii  knife»SMc!i  as  that  fiffurerl  (Fig.  .108),  straiglit  or  curved,  or  herniofomc 
(Fig.  308),  the  stricture  should  then  be  divided,  the  incision  upwards  being  the  safest  lu 
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nToid  the  t^pi'jftistric  nrtery  (Fig.  307).  Tins  division  mu»t  not  b<?  too  tVce — a  (jtuirter  of 
an  inch  being  generally  amfile  in  n  small  hernia.  It  should^  under  all  cireum^^tiuices,  be 
only  enough  to  allow  of  the  return 

of  the  hernia  without  force.     It  is  Fio.  308. 

better  to  have  to  extend  it  than  to 
mak*.'  it  too  large  at  first.  The 
stricture  having  been  divided  out- 
side the  sac,  red uc Hon  by  the  gen- 
tlest m.'inipuhition  can  then  be  at- 
temptifd,  and  wIk'h  the  confeiits 
of  the  .*ae  go  back  with  a  ni{<h,al1 
the  surgeon  needs  has  iK-fu  ef- 
fected. When  no  iiKJicaiion.s  of 
reduction  show  tlu.m*elves,  or  u 
portion  of  the  contenis  of  (he  sue 
\tas  disappeared,  but  not  witli  the 
chnraeteristic  jerk,  or  some  piece  has  l>een  left  liehind,  the  wic  must  be  opened.  To  do 
this*,  care  i.s  needed,  the  danger  of  eareles5ne.es  eont'isliug  in  wounding  fhe  bowel.  To 
avoid  this,  the  sac  may  be  nipped  between  the  tliunib  and  linger,  or  seized  with  foreeiM}, 
and,  being  slightly  raised,  opetied  with  a  scalpel  applietl  laterally.  Through  thi*  opening 
n  director  shouhl  be  pui^.^'ed,  its  point  being  kept  elost*  to  the  walls  upwards  towards  the 
neck  <»f  the  sac,  and  downwards  towards  tlu'  fundus  of  the  sac,  the  sac  being  divided  upon 
it  with  a  bistoury.  'Ilie  e-^cape  of  Huid  usually  ituliciites  the  o|»ening  of  the  sac,  and  the 
character  <>f  the  fluid  the  condition  of  its  contents.  But  fluid  does  not  always  run  away 
when  the  sac  is  opened,  and  at  other  times  the  escajie  of  Huril  from  a  cyst  on  the  hernial 
tumor  may  mi.'*lead.  The  sac  having  been  ope'ned,  its  contents  (*ljoiihl  he  examined,  and 
ill  d«»ing  this  the  utmost  gentlenes^s   must   be  eniphiyed,      Wht-u  a    frnnrlff  of  intrgtiue  is 

5»resetit,  and  is  neither  gangrenous  nor  peiforuted,  the  abdominal  cavity  is  its  best  |)lace. 
It  may  be  black  from  congestion,  and  spotted  from  eccbymosis  ;  it  may  be  granular  from 
lymph,  or  even  covered  with  false  membrane ;  but,  as  long  as  it  ]>o«se.Kses  its  living  resili- 
fncy,  i*  not  fetid,  Haccid»  like  wet  wash-leuther,  ruptured  or  perforated,  it  should  be 
returned. 

When  n  targe  quantity  of  injured  intestine  is  found  in  the  sac,  it  had  better  be  left,  the 
surgeon  simply  relieving  the  c(Uistrictiou  by  the  division  of  the  cause  of  jjiricture,  and  this 
ouglit  to  l»e  done  with  the  utmost  care.  The  <lirector,  when  eni[doyed,  *houM  be  kept 
clone  to  fhe  walls  of  the  sac,  and  guided  by  it  towards  the  mouth.  Its  point  shoiibl  bo 
f.'iri'fidly  kept  away  from  the  bowel,  and  not  introduced  further  into  the  abdomiiuJ  cjivity 
tlian  to  insure  the  safe  division  of  the  stricture,  and,  when  the  knife  is  passed  along  its 
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groove,  tht'  finger  of  tl»e  operator  should  cjirefullj  press  the  strangulated  bowel  away  from 
it  in  order  to  jiroti.'ot  it  from  injury.  Tlie  fifjgt>i%  bowevcr^  i.s  ihe  best  director ;  and 
Bbould  be  introduced  to  tbe  neck  of  tlie  sue,  uith  tbe  knife  upon  it,  having  its  aide  pressed 
into  the  pulp  of  the  soft  pans.  Both  huvin^^  thus  reached  the  neck,  the  knife  may  be 
carefully  tmrned  upwards  und  the  tissues  divideil,  ibe  point  t»f  the  finger  measuring  ibe 
extent  of  the  incision. 

When  a  herniotome  sut.di  u.^  tlint  figured  (Fi;;.  OOH)  [or  that  devised  by  Dr.  Allis,  of 
Phihidelphia],  ij*  used,  no  (lireetor  need  be  eni[doy('d. 

When  the  i'ntesli'nfg  ate  adhereiif  lo  the  sue  or  lo  one  another  by  tilumentous  or  soft 
adhesions,  thej^e  may  be  divided,  though  sueh  are  only  met  with  in  reeenl  hernia.  The 
fibrous  ftdhesions  of  old  !ierni;i5  had  better  be  leli  alone,  and  the  berahi  eoiisiden'd  a?*  irre- 
dueihle,  the  surgtjon  bein;ij  .satisfied,  under  these  eireunislaiifeH,  with  dividing  the  striclun*, 
and  thereliy  relievinji;  the  stranjrulation,  but  not  attemptinn;  its  reduetion.  If  a  fresh 
piece  of  bowel  come.-*  down,  this  should  be  rediieed,  but  the  ohl  hernia  ought  to  Ik?  left* 

The  strangulated  intestine,  under  all  eircumstsmces,  shouhl  be  handled  with  extreme 
deiiciiey.  Aut/  drawnif/  down  of  its  neck  to  examine  its  eondition  sshould  be  avoided, 
sinee  such  an  act  can  do  no  good,  hut  often  floes  much  harm,  in  tearing  away  adhesions 
that  would  have  sealed  an  nlcernted  orifice,  prevented  extravasation,,  and  at^sisted  repair. 
An  if  infrnditt-tion  of  the  Jiutjer  into  the  abdoniinat  eavity  i>!  also  to  be  condemned,  save 
uialer  exceptioiiai  <'onditions.  With  ihe  careful  relurn  uf  the  bowel  to  the  neck  of  the 
sac,  surgical  interference  ought  to  cease.  The  sur<;eon  may  wilissfy  himself  that  giich  an 
end  has  been  obtained  without  probing  the  abdominal  cavity  with  his  linger,  and  thus 
riekin;*  life  by  tearing  away  adhesions,  and  undoing  in  u  moment  what  nature  by  her  own 
processes  hail  pntbably  been  attemjiting  from  the  first  |>*-riod  of  strangulation,  to  shut  out 
from  the  general  abdominal  cavity  what  might  prove  injurious  ae»il  dangerous  lo  life. 

When  the  hoitel  is  drud^  as  indicated  by  its  flaccidity  and  ashy  color, all  thought  of  its 
reduction  must  be  abandoned.  TIh'  soft  parts  covering  in  tlie  sac  with  the  sac  itself* 
ehouhl  be  freely  laid  open,  so  as  to  expose  the  ^vhole  sloughing  miuss,  and  the  intesttue  fej'l 
to  nfiturfiy  to  pass  into  what  is  railed  an  "artiticial  anus."  The  nock  of  the  sac  may 
however,  bt?  carefully  divided,  not,  however,  with  the  view  of  relieving  the  strangulation, 
for  the  gut  having  become  gangrenous,  no  strangulation  exists,  but  with  a  view  of  allow- 
ing the  intestinal  contents  to  escape  \vhen  an  external  o[vening  takes  plae<",  and  should 
life  be  sjiared,  for  the  subsequent  retraction  of  the  bowel  towards  the  abdominal  cavity,  to 
effect  a  natnnil  cure. 

No  free  incision  into  tlie  gjingrenous  bowel,  no  stitching  of  the  intestine  to  the  margin 
of  the  wound,  i.s  retpiiriMJ,  as  feces  will  j*oon  find  their  way  through  the  0}»ening  lluit  UitA 
been  made  by  the  artificial  anus,  and  the  surgeon  may  be  certain  that  within  the  abdo* 
men  sullii-ivnt  repair  has  gone  on  lo  fix  the  intestine  that  had  lieen  strangulated  lo  the 
neck  of  the  sac,  and  thus  prt-vcnt  its  imniedutte  retraclion  ;  for  it  must  be  remembered 
that  as  time  goes  on.  this  retracting  process  is  precisely  that  which  nature  adopts  to  pro- 
cure a  spontaneous  cure  of  an  artiliei.al  anus. 

When  the  bowel  is  perforalfd  by  uiceratian  or  ruptured^  and  the  opening  is  not 
large,  the  neck  of  the  sac  must  be  incised  as  in  an  ordinary  case,  and  the  intestine  that 
apf>e!ars  reparable  replaced,  the  p>erforated  or  ruptured  portion  being  left  at  Ihe  mouth  nt 
the  sac.  When  the  rupture  or  perforation  is  small,  there  is  no  objection  to  the  surgeon 
placing  a  ligature  rtjuiid  the  wound  and  replacing  tiie  gut  in  the  orifice  of  the  sac,  for  plas- 
tic lyn»ph  will  probably  be  poured  out  within  a  few  liours,  and  the  part*  sealed  from  the 
abdoniiiud  cavity. 

Wlien  the  bowel  is  in  a  douhtful  condition,,  and  tlie  surgeon  is  not  certain  whether  he 
can  say  it  is  irreparably  dead,  or  going  to  die,  the  abdominal  cavity  is  8till  ils  best  place, 
when  it  can  be  returned.  Aston  Key  advocated  this  plan  many  ytrara  ago,  anil  modem 
experif'iice  has  not  dis|troveil  its  vahie.  "The  ihinger  of  abdominal  extravasation  will 
not  be  increased  by  replacing  the  injured  bowel  at  the  neck  of  the  sac;  for,  should 
sloughing  of  its  coats  ensui^  the  slough  may  be  walled  in  by  adhesion  of  the  surrounding 
peritoneum  and  fecal  exinivasalion  he  prevented."     (Key,  ^Giiy's  Uep./  1842.) 

In  an  inrpiiry  in  IH.IG  into  the  causes  of  death  in  hernia  founded  on  an  analysis  of  ir»6 
faint  cases,  ifie  same  conclusion  wiis  arrived  at.  The  weight  of  evidence  led  me  ihcn  lo  ex- 
press the  opinion  that  there  is  only  one  condition  of  intestine  in  which  its  reduction  to  the 
neck  of  the  sac  is  not  a«lvantageous,  and  that  is,  when  it  is  decidedly  ruptured  by  gan- 
grene or  ulceration,  my  own  materials  tendiiig  to  su[*port  the  opinion  of  Mr.  Aston  Key, 
as  stated  to  the  writer  in  l^l'K  *'  thai  in  all  conditions  of  the  intestines,  the  abdomen  ^ixa 
their  right  place." 
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Mr.  Htileliinson,  wlio  Wlicves  peritonilii*  lo  hv  the  direct  result  tif  tlie  ri'iTiietion  of  an 
injured  Ik»w«'1  into  tlif  iiljilrtnuiiial  cnvily,  ailviacs  in  all  cusch  that  lti«  Uamn;j;i'd  gut,  if 
foimd  in  u  bad  rondilion,  slionld  bi*  left  in  the  «ic;  wliile  Dr.  Girjinl  goes  fiirthcr,  iidvis- 
ing  the  contenlf;  of  tlie  liernia,  under  all  ciruunistances!,  to  be  left — the  siurgeon  conlenling 
himiielf  by  freely  dividing  tlie  slrictur*}.  I  cannot  concur  In  tliis  practice^  nor  wilb  the 
principle  on  which  it  is  bjuned. 

When  the  contents  cannot  he  returned  on  ucconni  of  adhesions,  the  neck  of  the  sac 
should  be  incise*!  and  the  case  left  to  nature.  In  large  umbiliuil  herniic  also,  tlu.«*  practice 
is  valuable. 

W/ieii  omentum  i'«  found  in  the  $ac  with  intestine,  and  has  only  recently  descended,  it 
may  lie  returneii.  When  it  has  bepii  down  for  some  time,  is  irn^ilucible,  and  is  only  a 
flmall  pi«''ee,  it  should  be  left  nlune ;  the  om<-nlum,  douhtbss,  often  aethif*  a?  a  fdug  to  the 
Oiifice  of  the  sac.  When  it  h  diseased  or  in  large  quantities,  it  should  he  ligatured  in 
Iwo  or  more  portions  and  ent  off — the  ligatures  being  applied  us  near  to  the  neek  of  the 
AHC  as  possible,  care  being  observed  not  to  disturb  the  parts  at  the  neck. 

Simply  to  cut  off  the  omentum  and  to  tie  or  twist  the  vessels  is  risky,  the  omentum 
always  being  higldy  vascidar.  anti  small  vessels  being  apt  to  bleed  much  ;  Indeed,  cases 
nre  on  record  in  which  a  fatal  hemorrhage  supervened  aft»'r  this  practice.  When  diseased 
omentum  is  left  in  the  sac»  prolonged  suppui-ation  often  follows,  Wltenever  intestine  and 
omentum  are  tbund  together  in  a  hernia,  nujch  can-  is  re^piired.  The  intestine  is  gene- 
Hilly  to  be  sought  for  bjdnnd  the  omentum,  bnt  is  often  wrapped  up  in  it,  and,  in  not  a 
few  eases,  covfH'd  by  an  oui<.-nlal  sac.  Under  all  these  circiiin^^lnnei-s,  the  intt'stinc  should 
be  ex|K>sed  and  carefully  reduced,  care  being  taken  that  no  adhesions  at  the  neck  of  the 
sac  or  no  bands  hind  the  bowel  tlown  to  the  omentum  thereby  keeping  up  the  stnvngula- 
tion.  An  omental  sac  is  on  no  aceotmt  to  hii  returned  into  the  abdomen  Mno|)«^neil. 
Omental  -sacs  are  gcnemlly  found  in  fent<»rai  hernia.  An  interesting  paper  by  I\Ir.  Pres- 
COtt  Hewitt  ('Med.-Chir.  Trans./  184  J)  may  be  referred  to  on  this  subject. 

Aftku-trkatment. — When  a  hernia  lias  been  returned  into  the  abdominal  cavity,* 
ihe  more  the  case  is  left  to  natnre  the  better.     As  a  maltrr  of  precaution  after  the  opera- 
tion, as  after  its  reduction  by  the  taxis  when  the  wound  has  lK*en  brought  together  with 
strapping  or  suture,  a  pad  may  be  adjusted  over  the  part  with 
a  8pi<'a  Ijjindage  (Fig.  3U*J).  p,o.  309. 

A  sup|Hjsilory  of  lialf  a  grain  of  morphia  or  more  sliould         r     . 
be  at  once  iniroduced  into  tlie  rectum,  and  repeateil  in  an  h<uir       (  (3t^"^^^-i<lX  A        1 
should    pain   render   it   necessjiry;    a  little  ice,  too,  may  be         \j,i  ^^^^^^  ' 

Allowed  for  the  j>atienf  to  suck,  when  thirst  is  great,  but  the 
less  that  is  taken  by  the  nioitth  tlu*  b+'tter.  When  the  powers 
are  very  feeble,  bnuidy,  soda-water,  and  ice  may  be  given  in 
small  quantities. 

If  no  chloroform  sickness  complicate  the  caae  after  the  first 
twelvtj  hours,  beef-lea,  arrow-root,  or  milk,  may  lie  given,  a 
pint  or  a  pint  and  a  half  in  the  twenty-four  hours  being  ample. 
Stimulants  should  be  allowed  sis  the  powers  of  the  patient  in- 
dieat«\  hut  always  with  caution. 

On  the  second  day  the  wound  should  be  dressed,  water 
drrjwing  being  all  that  is  usually  retpiired,  the  lower  end  of 
the  woiunl  being  left  opiMi  for  the  esca|^>e  of  discharge.  Should 
pain  continue  and  symptoms  of  peritonitis  appear,  the  opium  Bpica bfcinl»««. 

or  morphia  suppositories  can  be  repeated  twice  a  day  or  more 

fretjuently  ;  in(lfed,  the  [patient  should  be  ke[)t  under  the  gentle  influence  of  opium  rill  the 
symptoms  are  relieved  ;  hot  fouicntations  should  also  be  applied  ro  the  abdomen.  Purga- 
tives ought  never  to  be  giv«.«n  if  the  bowel  has  Iw-en  bruised  or  otherwise  injured  by  its 
dirungulaiion,  for  as  soon  as  it  has  recovered  its  t*uie,  its  natural  action  will  return,  any 
goading  of  it  to  action  by  medicine  doing  much  barm.  "A  bruised  bowel,"  says  Aston 
Key  ('Guy*s  Rep.,'  184'2),  '♦  is  placed  by  nature  in  a  state  of  rust;  the  exhaustion  of  the 
nervous  energy  of  the  part  diminishes  in  the  muscular  tissue  the  disposition  to  contract. 
Such  inactivity  of  tht  bowel  xftoufd  be  encouraged  and  not  thwarted  by  irritating  purga- 
tives. The  surgeon's  anxiety  to  procure  stools  should  yield  to  the  evident  necessity  for 
time  being  allowed  for  the  restoration  of  the  natural  powers  of  the  injurt;<l  bowel." 

Thn*e,  five,  ten,  or  even  twenty  days  may  be  allowed  to  pass  without  any  action  of  the 
bowels,  without  any  anxiety  or  wiihoul  purgatives,  so  long  as  no  other  indications  of  mis- 
ebie-f  show  tbcUt8ctveSf  but  during  this  time  only  liquid  food  is  to  be  given  with  stimu- 
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lanis  as  may  be  reqinred.  When  some  local  distress  is  present,  wliicli  the  surjieon  can 
fairly  utlribute  to  tlie  foiisli|iaiioti^  an  enemii  of  gruel  and  olive  oil  may  be  administered, 
which  miij  be  rppeatc*d  if  necessary,  such  a  simple  intestinal  stimulant  beingj  U!*uully  suffi- 
cient to  induce  the  bowel  to  act  should  it  have  recovered  tta  tone.  When  the  bowelg  have 
acted  naturally,  convalescence  may  be  declared  and  the  iisuul  diet  allowed. 

Any  violent  iiction  of  tin:  bowels  soon  after  the  operation  mw>t  be  walclied  with  anxiety, 
and  in  the  aged  it  is  too  often  followed  by  a  fatal  collapse.  When  too  profuse  it  must  h^^ 
checked  by  opium.  The  patient  on  no  account  should  be  allowed  to  gel  up  and  walk 
until  he  has  been  fitted  with  a  good  truss. 

It  occasionally  happens*  that,  after  the  reduction  of  a  hernia  by  operation,  the  symptoms 
of  stranjridation  persist,  and  the  surgeon  is  in  doubt  as  to  their  cause.  Inder  these  cir- 
cumstances, the  wound  may  at  time.-*  ret|uire  reopeninrr,  and  I  he  parts  at  the  nerk  of  the 
gac  re-explored,  since  the  cstse  may  be  one  of  (hose  of  •'displaced  herniae^'  to  which  atten- 
tion is  now  to  be  dniwn. 

As  a  rule^  liowever,  the  persistency  of  the  symptoms  is  due  to  the  obstruction  caused 
by  the  injured  bowel,  or  to  the  ana^<<thetic. 

AVlien  the  bowel,  however,  has  not  gone  up  at  the  time  of  the  operation  with  the  usual 
ru,Mli,  or  the  surgeon  has  any  doubt  in  his  mind  asu  to  its  right  reduction,  the  wound  nhouhi 
be  reopened,  the  ulmost  caution  being  observed  by  the  surgeon  in  examining  the  purls 
about  the  neck  of  the  sac. 

Multiple  HERNiiC. 

When  two  or  more  hernitv  exist  with  cymploms  of  fili-angulntion,  the  one  that  on  careful 
examination  appears  lo  be  <lie  most  lender  ought  lirst  lo  be  exploted,  and  should  this 
openition  not  give  relief,,  tlie  second  should  be  treated  in  a  like  manner:  indeed,  if  no 
relief  be  given  by  the  second  operalton  and  a  third  hernia  exi.st,  it  should  also  be  explored, 
•for  it  cannot  Ix?  too  often  repeate<U  that  the  operation  is  not  one  of  <langer  when  compared 
with  the  necessity  of  tlie  case  that  demands  it.  Dupiiytren  in  liis  *  Lec^ons  ()ra!es*  has 
recorded  such  a  case.  In  the  third  part  of  my  '■Clinieal  Surgery,'  p.  204,  1  have  like- 
wise recorded  another  in  whicli  Mr.  Cock  was  the  operator.  The  ]mtient  was  a  man  tct. 
70  ;  tlie  left  side  was  first  explorerl,  but  as  the  symptoms  c<mtinued  the  right  was  oiK'PaH.'d 
upon  tvv^dve  hours  later.  Both  hernia^  were  old  inguinal,  in  both  the  sac  was  operted, 
and  recovery  look  [tlace.  In  the  case  of  a  Jewess^  :et,  .'?(►,  I  was  called  upon  to  see,  with 
double  femoral  hernia*  and  an  nnibilical,  I  opernled  on  this  oceasion  njK>n  the  right  femoral 
for  straugulation,  and  a  year  later  upon  the  umbilical  with  succes«. 


Displaced  Hekni.e. 

No  cases  demand  closer  attention  than  these.  When  understood  and  appreciated  they 
may  bo  successfully  treated,  and  when  misunderstood  they  ure  sure  to  be  overlooked. 
Hence  it  may  be  accepted  as  a  fact,  that  a  stmngulated  hernia  with  its  sac  may  be  Injiijly 
reduced  within  the  abdominal  ring  and  behind  the  abdominal  pariete^^,  the  intestine  being 
etiU  held  by  the  neck  of  the  sac  ( I'^ig.  21IW).  This  form  was  first  described  by  the  French 
writers  as  "reduction  en  bloc,"  or  ''en  masse,"  and  by  Mr.  Luke  in  ibis  country  (*lSIed.- 
Chir.  Trans.,*  IH-lii).  The  majority  of  rases  reputed  to  be  of  this  nature,  are,  however, 
probably  caused  by  other  lections  of  the  sae,and  the  credit  of  liaving  made  ibis  out  is  due 
to  Mr.  Birkett,  in  an  able  paper  read  before  the  Med  -Chir.  Society  in  185U.  He 
describes  three  forms,  thongh  his  observations  apply  only  to  inguinal  hernia. 

It  would  appear,  therefore,  that  there  are  four  varieties  of  displaced  hernia. 

In  the  first  the  strangulated  hernia  with  its  sa<'.  may  lie  bodily  reduced  within  the 
ab  luminal  ring  and  behind  the  ab<b>mtnal  parietes,  but  it  is  only  to  a  femoral  hernia  that 
this  accident  can  occur.  It  is  the  true  "  reduction  en  bloc,"  or  *'  en  masse,"  of  the  French 
writers  and  of  Luke.  Such  cases  are,  however,  rare.  In  November,  1871,  I  bad  lliia 
fact  demonstrated  to  me  in  a  case  I  was  called  to  see  by  Mr.  Berry  of  Pen  ton  vi  He.  It 
was  in  a  lady,  let.  iH,  who  was  said  to  have  been  ruptured  for  years,  and  had  worn  tt 
truss.  When  I  saw  her  she  liad  been  vomiting  for  a  week,  and  a  tense  femonU  heroin 
existed.  Under  chloroform,  I  cut  down  upon  tlie  sac  and  divided  the  neck  of  the  crural 
ring,  and  on  attempting  reduction  of  the  sac's  contents  by  gentle  manipulation,  lo  my 
surprise  the  sac  with  its  contents  suddenly  disappeared  into  tlie  abdomen.  By  a  little 
abilominal  pressure  it  was  maile  to  reappear,  and  it  did  so  in  the  same  smiden  way.  A 
second  attempt  al  the  taxis  was  followed  by  the  same  result,  and  renewed  pressure  upon 
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lh(*  abdomen  with  a  Wkv  ^'appearance.  For  llie  salte  of  fully  satisfying  mysf.lf  and  my 
medical  friends  of  the  nature  of  the  case,  I  reduced  llie  hernia  <>«  masse  a  third  time,  und 
then  found  some  Hide  difficulty  in  securing  its  reupjicarance.  When  I  did  so,  I  took  hold 
of  the  sac  with  my  forceps  carefully  opened  it,  and  expot^ed  the  bowrl  without  letting  the 
W4C  go  ;  I  then  divided  its  neek  by  a  herniotorne  and  retlueed  the  bowel,  keepinf;  the  sac 
well  down.  On  the  second  diiy  tlie  b«iwf.ds  neted^  but  the  patient  subj^cipieutly  died  of  a 
low  fom»  of  peritonili:*.  In  this  ruse  the  wliole  process  of  reductiuii  en  masse  was  denion- 
fitraie«l  most  clearly,  and  it  coniiielknl  me  to  ask  the  t(ue!«lion  wlu'tlier  the  same  re^idt 
might  not  have  taken  place  had  I  utlempled  its  reduction  by  forcible  taxis  without  opera- 
tion, since  the  facility  with  which  iSte  sac  passed  up  within  the  rnirul  ring  was  souicthing 
Bturtling. 

In  Prep.  2503*',  Guy's  FIosp.  Museum,  this  accident  may  be  »een.  It  was  taken  from 
a  woman  a^t.  58;  and  n^y  friend  Mr.  Ileiiry  Morris  showed  a  speciroeu  illustrating  this 
fact  at  the  Pathological  Society.      Vide  '^TniJis.'  for  1871. 

In  the  «ccowrf  form  the  neck  of  the  sac  becomes  detached  by  force  from  the  internal 
abdominal  ring,  and  pushed  upwards  beneath  the  abdominal  walls,  the  intestine  within 
the  sac  being  strangulated  by  the  orttice  of  the  sac.  This  variety  is  illustrated  by  diagram 
295,  and  still  Ix^tter  in  Figs.  ;J10  and  "•10a,  which  I  have  copied  fmm  )iage  48lj  of  the 
firdt  vol.  of  the  *  Medical  Gazi^tte/  published  in  1828.  The  caise  formed  tlu'  subject  of  a 
lecture  by  Sir  Charles,  then  ilr»  Belb  It  occurred  in  a  man,  a't.  47,  who  had  bren  the 
Bubjecl  of  a  right  scrotal  hernia  for  twenty  years,  which  lia<l  come  down  aud  beeonie 
Struiignhited  three  days  before,  but  bar!  been  reduced,  or  rather  mitdn  to  disappear.  The 
symptoms,  howuver,  coniinued,  and  d«nith  followed.  Dtiring  the  last  twenty-four  hoars 
of  the  patient's  life  tlie  hernia  came  down  repeatedly  during  the  day,  and  was  each  time 
redncetl  with  great  faeilily. 

After  death  the  hernia  was  found  fo  l>e  in  the  scrotum,  strangululed  and  nTorllficd  (Fig. 
810).  On  applying  jiressure  to  it  "the  intestine  could  very  CiLiily  and  ellVctuatly  be 
pushed  through  the  external  abdominal  riug,  so  as  to  be  litd  troin  sight.  On  looking  to 
the  inside,  however,  it  was  seen  that  the  portion  of  gut  had  ci»rried  the  ne<'.k  of  the  sac 
before  it  into  the  abdominal  cavity  II,  Fig,  310  ;  and  the  duplicature  of  peritoneum  which 
hung  U[)on  the  inside  of  the  neck  of  the  sac  being  unfolded,  had  formed  a  new  site  for  the 
intestine  in  the  insiile  of  tlie  abdominal  museles.  Thus  thu  iVdd  of  iiilesline  was  jHisbed 
ihrtiugh  the  external  ring,  through  the  spermatic  canal,  and  through  that  part  which  is 
dtyoribed  to  be  an  internal  ring  (but  of  which  no  trace  could  be  sfen),  and  was  reduced 
within  the  abdominal  muscles  but  not  within  the  abdominal  cavity,"  the  neck  of  the  sac 
still  grasping  the  included  portion  of  gut  ( li^  Fig.  3U>,\),  The  hernia  was  also  clearly  of 
the  congenital  form,  although  it  had  not  descended  as  far  as  the  testicle. 


Fio.  310. 


Fto.  311>A. 


Drawing  tlla«lr»iLDi;  tb*  •peond  Vftrlptlva  of  dUpUc«>(|  hr^rulH. 


I  A  P'Ortlon  of  th«  »)>doininii.l  iiiuacleH,  witii  ibo  perl- 
»l  l\n\ug, 

B.  TbM  •lmngutul»ii  fold  of  lulcKUua. 
K.  Tb«U«tl<tP. 

Tlie  Axrk  Uav*  •(  iti*  o««?k  of  Ihc  tac  r«pr»n»«nt 
the  dttraculure  of  the  |i«irltou9uin,  wlili'li 
tirhltf  aufol*l»d  fnrmt'il  m  mac  fur  contAluiug  tht 
Inlaiitti)*  wibcu  rodaccd. 


A.  P»iitoiK<niu  Hnkni;  ttin  ulidonitna.!  purivlo*. 

B.  Ylitt  (uuior  foriued  wbi«n  the  aLrAUgaUtrtd  intnatlne 
WM  f>u«tii!-d  Ihruu^ti  th^  uporuiatlc  «*b*l  Into  llio  »&c 
fomxid  hy  pM-KotK^uiu  In  lb<»  In  Aide. 

C.  Th«  Mupnrlor  portluii  of  iotoittiaa. 
I».  Tim  tiiforfor. 

K.  Th«  ncrotii!  Itrrtiimt  mic. 

V.  Tbo  totUclo,  wUli  tbo  vkgfnal  coat  opened. 


The  two  drawings  (Figs.  310  and  310a)    and    descriptions  are  given  as  originally 
4««<;ribed  by  .Sir  C.  Hell. 

>  This  ease  I  have  deticribed  somewhat  fiiUy,  as  I  believe  it  to  be  the  earliest  on  record 
in  which  this  accident  has  been  clearly  made  out.  In  tt  the  neck  of  the  sac  had  evidently 
l»t;en  pushed  upwards  within  the  internal  ring  with  the  strangulated  bowel. 
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In  the  third  form  (Fig.  "1^)^),  '"as  the  effect  oF  forciblo  an«l  long-sustained  compression 
of  the  liernial  lumar,  the  delictite  serous  mt'mbmne  of  i\\v.  sue  is  reni,  hurst,  or  torn,  and 
the  berriiu  makvs  iti^  t'scupe  throiiji^h  the  ujiLTture  into  ihe  sub-sc*rous  connentive  tisi.uc; 
its  cruirse  outsitht  tlie  lu'riloiunil  sac  is  advanuedl  by  contiemed  prt'dsure;  ami  d<itJW'hing  the 
connections  of  the  ricif^h boring  peritoiu'Wrn,  it  forms  for  itself  a  po«ch  bet\ve«!u  that  &erou<i 
membmne  and  the  intt'rnal  abdominal  fascia." — Biukett.  The  jjostorior  part  of  the 
neck  of  an  inn;ninnl  hifrnial  sac  is  tin?  usiuil  seat  of  the  rupture,  and  the  position  of  the 
4irtiJiciaI  Rac  is  ilownwards  and  out^vunls.  Tlie  "  congenilar*  form  of  hernial  sac  is  aleo 
the  more  liable  to  the  aeuidenl  (r/</«?  Fig.  311), 

Fio.  311. 


TiMll* 


(J 


Tliinl  THrioty. 
lutcrsUlinl  Loroia  with  ruptureJ  nook  or  hcroitkl  aa>€. 

The  indications  of  the  accident  havin«T  taken  place  are  aa  follows  :  I  give  them  in 
Bifketl'.-^  words — ''The  lumor  becomes  Haccid,  an<l,  therefore,  smaller ;  the  bulk  of  the 
tumor  slowly  diminishes  as  the  pressure  is  continued,  until  at  last  very  lillle,  if  anything, 
can  b«-  felt,  but  the  sunjfon  hug  faikd  to  erprrtetice  (hat  snddeu  jerk  to  charavtertBtic  of\ 
the  escape  of  the  hernut  from  the  gripe  of  the  mouth  of  the  sjic,  ius  it  enters  the  abdominal 
cavity.  After  the  efft-cls  of  thfi  cliloroforin  have  \nv^sv\\  ^way^  all  the  gymptomt  of  the 
straufftduted  botrd  recnr^  and,  perhaps,  with  increased  force.  Even  the  tumor  it^lf  maj 
reajjpcnr  and  rccetle  on  the  applicalion  o\'  slight  pressure." 

"When  tills  condition  is  found,  there  is  but  one  form  of  practice  to  follow,  and  that  is, 
the  cxploralioii  of  ttio  sac.  At  its  neck  two  orifices  will  be  found,  one  dipping  down  into 
the  artificial  sac,  and  tht^  second  into  the  abdominal  cavity  ;  from  the  hitter,  the  bowel 
will  be  seen  to  pass  through  the  former  into  the  artificial  sac.  The  surgeon  must  then 
draw  out  the  bow<d  from  the  sac  ihrough  its  fabe  oritice,  and  having  freely  divided  the 
true  neck  or  abilominal  orifice  of  the  sac,  replace  the  intestine,  and  "  the  exercise  of  great 
care  and  caution  is  needed  to  prevent  the  entrance  of  the  hernia  once  more  into  the  abnor- 
mal space  outside  the  peritoneal  cavity."-^— Bikkett. 

In  the  fourth  form,  au  interrauscular»  interstitial,  or  intra -parietal  sac  has  also  been 
described,  beirig  a  kind  of  diverticulum  from  the  inguinal  sac,  and  is  almost  alwayn  found, 
according  to  llirkett,  associated  with  the  congenifal  form  of  hernia.  This  sac  may  be 
found  in  the  anterior  abdominal  walls,  in  an  upward,  outward,  or  inward  direction  mostly 
behind  the  aiidominal  niusclcs  in  front  uf  the  abdominal  fascia,  though  in  some  instancrs 
in  front  of  the  external  oblique  muscle  beneath  the  skin.  Birkett  refer*  lo  a  c;i»*«  recortled 
by  Scaqta,  and  to  a  second  by  Dr.  Fano.  In  some  cases,  the  sac  extends  !o  the  iliac  fossa 
and  j'csts  upon  the  iliacus  muscle,  between  the  internal  abdominal  fivsoia  and  peritoneum  ; 
or  directing  ilself  inwards,  it  passes  behin<l  the  horizontal  nimus  of  the  pubeg  and  rea<!he« 
the  side  and  frotit  of  the  urinary  bladder  (Birkett),  Diagran\  297  illustrates  this  form  of 
hernia,  but  Fig.  1112  does  so  much  tnore  clearly.  It  was  taken  from  a  preparation  now  in 
Guy's  IMnseuin,  whit-h  was  removed  from  a  man,  nH.  30,  u[Jon  whom  I  operated  on  Sep- 
tetuber  'illd,  IHfrO,  for  strangulated  hernia.  The  num  had  been  ruptured  for  fifteen  yesira, 
and  had  worn  a  truss.  The  hernia  had  descended  two  days  before  his  admission  into 
Guy's,  but  tlie  man  had  pushed  it  up  by  manipulation  after  a  little  trouble,  though  it 
did  not  go  u]r  as  usual  with  a  rush.  After  its  retluetion,  vomiting  appeared  and  local 
pain,  and  in  ihis  condition  he  was  admitted  into  the  hospital. 

When  I  saw  him  all  the  symptoms  of  stnmgulation  were  present.      No  hernia  was 
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DrftwiuK  UlQBtrftiiug  iho  fourth  v»ri*t.v  or  >utn(-)>ttri«>tiil 
fnrni  of  tlisplaccd  iK^rnin. 
A.  FrrltoDCuni  llutiiK  tbi*  abdtpniiaal  inti*cla«  {B). 

C.  Intra-jiB.rlPtnl  »»c  with  »itnni»iiil»t<?«l  Wowcl. 

D.  Scrotnl  hernia!  sac  1<>iitlln(;  down  to  testirlo  rT) 

K.  Illreotrir   pji«i<»d  from    tho    coDg«allAl    •croMl    »nv 
throov'li  Di"  intcriKil  ring. 
lu  the  Jrawltig  Ibv  »traugulatcil  bowel  hn»  Uct-n  ltiiro> 
Uared  to  makfl  tho  deterlptloit  clearer. 


down,  hut  there  was  isome  fulness  at  the  internal  rjdjr,  and  nbove  this  lowjinls  the  crest 
of*  the  ilium,  a  ten^e  glohular  swelling  couhl  be  felt.  Tliis  ^wdiing;  I  explore.!,  and  having 
laid  open  the  inguinjil  camil  1  exposcMl  the 

emjitj  hernial  «ic  (D,  Fi^'.  312),  with  the  Fio.  312. 

testioit',  sliowing  that  the  h<:'rnirt  was  of  the 
Cfingcnital  form.  I  then  passed  my  finger 
inio  the  intiTiml  ring  and  came  uf;ainst  u 
knuckle  of  tense  distended  intestine.  I 
enlarged  tlie  run-iiing  and  this  iutt^stiiie  itt 
onoe  protnidt^d  wliicli  was  of  u  dark  color 
but  :>lill  glistening.  In  I'ollowinnr  up  this 
intention  my  (irjj^er  ptissed  downwards  and 
outward*  info  a  dislinet  cavitv  (C,  Fig, 
312),  filled  with  howel,  but  %vhich  was  not 
the  abdominal  cavity.  It  was  a  distinct 
sac,  with  a  smooth  surface,  and  about  the 
siw?  of  an  egg.  At  its  ujiper  surface,  it 
communicated  with  the  hernial  sac,  and 
above  this,  with  the  abdominal  cavity.  I 
then  increased  tln'  orilice  leading  itjio  the 
ab^lominal  cavity,  drew  out  the  strangu- 
lated bt^wel  from  the  intni-(tarietal  sac  (C, 
Fig.  312)  and  returned  it  into  the  abdo- 
men. Tlu*  pac  was  clearly  placed  below  the  inlernal  ring  and  between  the  abdominal 
museles  and  peritotieua).  Tlie  man  died  from  perifotriiis  on  ihe  fourth  diiy,  his  death 
aUowing  me  to  take  the  very  excellent  pre|taration  from  which  Fig.  ."^12  has  been  taken. 
The  ciuse  was  clcjirly  one  belonging  to  Mr.  Uirkett's  third  form  or  iny  Iburth^  an  intra- 
pari«tal  sac  (Fig.  312,  C)  existing  below  the  internal  ring. 

The  disapjiearance  of  the  tumor  without  the  chnnicteristic  jerk  and  the  persistence  of 
the  symjitoms  indicate  all  these  tbrms.  The  Irealment  in  all  is  tlie  same  as  that  described. 
in  the  fhirtH  form. 

Prognosis. — As  the  danger  of  a  strangulated  hernia  de[>end»  upon  the  nniuunt  of 
damage  tlie  intestine  has  sustained  by  the  stninguhuion,  so  the  amount  of  (himage  the 
bowel  lias  received  is  to  he  measured  by  the  intensity  of  the  strangulation  and  the  length 
of  its  duration.  A  tight  unylehrmg  istracigtilation,  such  u.^  usually  exists  in  a  femoral  or 
in  u  direct  inguinal  hernia,  does  more  liarni  in  a  short  period  than  a  less  light  and  more 
yielding  conslriciing  force,  such  as  is  met  with  in  obliqtie  inguinal  hernia,  in  a  longer 
period;  violent  taxis  addling  materially  to  the  danger  of  the  ciise. 

The  existence  of  peritonitis  b<^fore  the  reduction  of  tlie  hernia  is  always  an  ifnfavorable 
sign,  as  it  is  not  likely  to  be  lessened  by  the  introduction  into  llie  perittmeal  cavity  of  a 
fjortinn  of  bowel  already  inflamed  and  altered  in  character.  A  hernia  in  an  otherwise 
hfaltby  subject,  that  hjis  not  b<?en  strangulated  for  many  hours,  that  has  not  been  injured 
by  violent  manipulation,  and  has  been  reduced  by  the  *'  minor"  operation,  will  probably 
do  well,  when  another  that  has  been  strangulated  for  days,  or  been  subject  to  violent 
taxis,  will  prob:ibly  do  badly. 

Where  disease  of  the  kidneys  or  of  other  viscera  exists  the  prognosis  is  always  unfa- 
vorable, and,  in  old  people,  the  Siime  0[>inion  must  be  formed. 

A  case  in  which  the  intestine  has  beeti  freely  ex|Mr>9ed  is  more  unfavorable  than  one  in 
which  no  exjm^ure  has  taken  place,  and  any  excessive  manipulation  of  the  hernial  con- 
tents always  adtls  to  the  danger. 

The  re<luction  of  a  severely  damaged  intestine  is  more  liable  to  Imj  followed  by  a  bad 
refull  than  where  little  Injury  exists,  but  a  slightly  injured  bowel  in  an  aged  or  unhealthy 
subject  is  always  likely  to  do  badly. 

A  recent  hernia  retpiiring  operation  is  always  far  more  fatal  than  an  **old  cjise." 

In  private  practice,  wliere  herniic,  as  a  rule,  are  discovered  and  treated  early,  gt>od  suc- 
cess follows  herniotomy,  but  in  hospital  practice,  where  neglect  and  delay  combined  liave 
had  their  intluence,  treatment  is  very  unsuccessful,  nearly  one  half  the  cases  dying.  At 
Guy's  Hospital  the  average  period  of  strangulation  for  femoral  hernia  is  seventy-six  hours  ; 
of  inguinal,  fifty  ;  and  half  the  cases  that  die  after  the  operation  do  so  within  forty-eight 
lioore,  the  injury  to  tlie  bowel  l>eing  so  great  and  the  power  of  the  patient  so  reiluced,  that 
tiv\  n  utter  the  reduction  of  the  hernials  rendered   impossible.     Under  these  cir- 

ciu  ,  the  worst  thai  can  bo  »aid  for  the  operation  is,  that  it  fails  to  cure. 
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Ingiinal  Heiinia. 

Inguinal  hernia,  or  that  form  which  protnidea  throu^^h  the  internal  or  externa!  ab- 
dmninai  riufjs,  inrludf!*  two-thinls  of  rtll  ca?ea  of  hiM'niti,  and  about  half  of  all  cascfi  of 
straniruhiteil  tiemin.  Two  out  of  three  cases  of  stran>rnhiteil  inguinal  heruia  are  reducible 
by  the  taxis,  the  third  reiiuiring  operation.  In  hospital  jiractice,  half  of  thoi*e  operated 
upon  din  ;  operations  in  recent  rases  being  moi^t  fatal. 

An  in<iuimil  hernia  h  i-ulled  oblique  wlieii  it  passes  through  the  interDal  ring  nnd  along; 
the  injL'uitiat  oanal  downwards  towards  the  ecrotwni  ;  direct ,  when  it  does  not  pass  through 
the  iniernal  rioj;,  but  through  the  external  in  a  direel  way. 

The  obiiijwe,  from  bcin<jf  analnmieallY  placed  external  to  the  deep  epigastric  artery,  is 
called  extfrmif  oh/if/tfe^  while  the  direct  from  bein^  internal  to  the  same  vessel  is  known 
as  the  internal  dir*'*L 

When  the  oblit^ue  ha.^  not  pai«8cd  the  external  ring,  it  is  known  as  a  huhonocele ;  when 
the  oblicjue  or  direct  has  passed  into  the  scrotum  it  is  called  a  **  icrolal  fterma**  or  *'  oscheo- 
cele.'' 

In  the  ohfique  {vfjuinni,,  the  sac  of  the  hernia  may  be  the  natural  "  vaginal  process  of 
peritoneum"  that  was  formed  on  the  descent  of  the  testicle  in  ftctal  life,  and  has  not  closed. 
I.  e.,  *'rt  contj/enftaf  sac"  (Figs.  21HJ,  :21H,  202)  ;  or  an  acquired  *firc  formed  by  the  gradual 
poucliing  of  the  parietal  j>eritonieum  through  the  ring  (Fig.  2^1). 

In  the  direct  tnt/niuo^f  the  .sac  is  always  of  the  acquired  form. 

Tins  *'  vaginal  tubuhir  process  of  peritoneum"  which  communicates  above  at  the  inter- 
nal abdominal  ring  with  tlie  |>eritoneal  cavity,  and  below  is  in  close  contact  with  and  ad- 
herent to  the  testicle,  lies  in  tVuut  of  the  spermatic  cord,  and  before  birth,  or  soon  after, 
"it  contracts  near  ihe  head  of  the  epidermi'*,  its  surfaces  adhere  firmly  at  that  s|»ot,  and 
thus  two  cavities  are  formed,"  Thei  inferior  one  forms  the  permanent  covering  to  the 
t«'slis,  and  is  known  as  the  tunica  vaginalis  propria  testis.  Thi;*  superior  canal,  when  no 
arrest  of  develo[)meril  takes  phice,  suhsequputly  contracts — commencing  at  the  internal 
ring,  and  creeping  np  till  the  canal  ceases  to  exist. 

When  on  arrest  of  development  occurs  ami  the  nhdoniinal  oritice  of  the  tubular  process 
remains  patent,  a  piece  of  intesline  may  at  any  time  descench  Uliert  the  whole  lenQtft  of 
the  canal  is  open,  the  hernia  will  jiass  down  at  onrc  info  the  scrotum  to  the  testicle  tni%s>king 
lis  presence,  and  in  this  wav  the  "^  cnofjenital  hcrniii*''  of  Haljer,  the  "  hernia  of  infonry-* 
of  Malgnigne,  or  the  *'  hrrnia  into  Ihe  rnyiual  process  of  peritoneum"  of  Birkett,  is  formed 
(Fig.  21K>). 

Wlien  the  closnre  of  the  canal  takes  place  higher  up  (and  such  an  event  is  possible  at 
any  point  from  the  leslicle  upwards)  the  descent  of  the  hernia  will  be  limited,  though  its 
nature  is  the  f^ame^  the  only  dirierence  being,  that  in  this  condition  the  testicle  will  be  found 
below  tlie  hernial  snc  at  a  variable  distance  and  separated  from  it.  To  this  form  of  rup- 
ture, liirkett  has  given  the  name  of  ^^  hernia  into  the  funictdar  portion  of  the  rugimd 
process  of  ihe  peritoneum*'  (Fig.  2*H). 

It  should  alsri  be  mentioned,  ifint  it  is  not  uncommon  for  this  tubular  vaginal  process  lo 
close  at  its  abdominal  orifice  at  the  internal  ring,  and  yet  remain  more  or  less  open  as  a 
cavity  below  \  and,  nnder  these  circiimstauces,  any  gndden  rupture  or  (firing  waif  of  the 
closing  medium  will  he  followed  by  the  rapid  formation  of  a  liernia,  the  hernia  being  scrotal 
wholly  or  in  part,  lying  npon  or  separated  frxmi  the  testicle,  according  to  the  absence  or 
position  of  any  point  of  elostiiMf^.  This  form  of  hernia  dilFers  only  in  Ihe  sudden  giving 
way  of  the  abdomitud  orilicc  of  the  vaginal  process  from  those  last  described,  and  is  very 
common  in  young  adidts. 

To  all  those  forms  n\'  hernia  in  which  the  sac  is  composed  of  the  natural  tubular  vagi- 
nal process  of  perilonenm,  the  term  *'  confienital  form**  of  hernia  would  probably  h*.'  the 
best,  as  indicating  their  nature,  distinguishing  them  from  ihc  other  form  rightly  called  the 
*' acquired^** 

This  c<»ngenital  form  of  hernia  is  al?o  frequently  associated  with  some  mal|X)6ition  of 
the  testicle,  such  as  its  non-descent  or  jmrtial  descent. 

Tha  *^ infantile  hernia"  oi'  Iley,  or  t\ni  ^*enct/8ted  hernia  of  the  tunica  raffinalit'*  of 
Sir  A.  Cooper,  is  an  acquired  hernia,  the  hernia  gradnufly  pushing  the  tissues  closing  th« 
orifice  of  the  vaginal  process  of  peritoneum  downwards  into  the  o|>en  canal,  the  protruded 
parts  together  with  the  sac  being  contained  in  the  tunica  vaginalis  testis,  and  the  true  sac 
being  within  that  which  miglit  liave  been  the  congenital  (Fig.  293). 

The  hour-ff/ass  confraefion  of  a  scrotal  htrnia  is  always  found  in  the  "  congenital 
form,*'  and  is  due,  as  deseribed  by  Birkett,  lo  the  imperfect  closure  of  the  vaginal  sheath 
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re  the  testicles,  where  uttion  of  iLs  wnWs  normally  lakes  place.  Prep.  23G8  in  Guy's 
Museum  will  explain  these  cases,  also  Fig.  292. 

The  acquired  form  of  inguiual  herma^  oblique  or  ilireet,  is  alwnt/s  shw  in  its  forma- 
tion, the  pushing  downward  of  the  parietnl  layer  of  pcritonoum  hy  the  protruding  visrera 
being  a  gradual  procegs,  thus  forming  a  marked  cotiTm!*t  with  the  congenital  form.  In  the 
nhlique,  it  begins  as  a  f^light  yiehlittg  at  the  internal  ring,  and,  in  tlie  direct,  at  the  exter- 
nal, this  yielding  passing  into  a  "powching,"  till  at  last  the  pouch  may  reach  and  even 
fill  the  scrotum.  In  the  t^arly  stage,  this  yielding  may  hv:  st-areely  percept ible^  but  to  the 
piitient  it  will  give  rise  to  a  feeling  of  weakness  and  often  of  pain  on  any  abdominal  mus- 
cular exertion  being  made,  Wht^n  a  "pouching,"  or,  according;  lo  MalgTiigne,  a  "point- 
ing" of  the  hernia  has  commenced,  any  act  of  eougliing  or  biraining  will  make  it  visible. 

Wlien  theofjliqnr  hernia  has  tilled  the  inguinal  canal,  it  vv  ill  appear  as  an  ovoid  swelling 
ohove  Poupart's  lignment  (vide  Fig.  'Wi\)^  beneath  the  tendon  of  the  exienial  oblique 
muscle.  When  it  lui*  passed  through  ihe  external  ring,  the  h>ng  axis  of  the  l«mor,  and 
more  particularly  its  neck,  will  gtill  Ije  in  the  inyninal  canal  above  and  j»arallel  witli  Pou- 
pnrl's  ligament ;  but,  having  escaped  from  beneath  the  external  oblicjuti  omscle,  it  will 
apfienr  as  a  pyriform  scrotal  tumor  of  variable  )*ize.  The  testicle  will  always  be  found 
below  and  distinct  from  the  sac,  the  cord  being  behind  the  tumor. 

In  the  direct  inguinal  form  in  which  tlie  pouching  of  the  hernial  s.nc  is  directly  behind 
the  external  ring  (Fig,  .3«)1),  there  will  be  no  inguinal  neck  8«ch  as  exists  in  the  oblique, 
the  hernia  passing  directly  tlirough  the  external  ring  down  into  the  scrotum.  This  form 
of  hernia  has  thus  a  more  globular  shape  than  the  oblique. 

When  the  obliqtte  inguinal  is  reduced,  the  surgeon  can  pafts  his  finger  throwgh  the  ex- 
ternal ring  along  the  ingutiud  canal  upwards  and  outwards  into  the  internal  ring,  ami  thus 
into  the  abdominal  cavity,  alltiongh  in  old  hernia%  tlie  two  rings  are  brouglit  closer  in 
ap|>oj.ition  than  in  the  more  recent.  In  dirtct  inguinal,  the  finger  having  passe*!  the 
external  ring,  seems  to  enter  at  once  into  the  abdominal  cavity,  the  opening  being  directly 
behind  the  external  ring,  and,  with  the  finger  passed  through  the  neck^  the  external  border 
of  the  rectus  muscle  may  be  felt  on  the  pubic  bones.  By  tliese  points  the  diaifuosis 
between  the  acquired  oblique  and  the  direct  inguinal  can  be  made  out. 

With  rcs|H'ct  lo  the  |M>int8  of  diftcrence  between  the  "congenital"  and  "acquired"  form 
of  oblique  inguinal  hernia,  a  few  words  are  needed,  and  may  be  thus  epitorni/ed.  The 
congenitAl  form  is  t/te  hertiia  of  infancy  nn<l  young  adult  life,  the  "acquired"  that  of 
middle  life  and  old  age.  A  hernia  that  has  t'ornH'd  snddenli/t  and  passed  at  once  into  the 
<crotum,  is  probably  of  the  "congenital;"  whereas  one  that  ha.s  been  produced  slowly  is 
more  likely  to  be  of  the  "acquired"  form.  When  the  hernial  tumor  envehqw  the  testicle 
and  renders  its  detection  impossible  or  ditlicnlt,  the  "congeiiiial  form"  ts  indiciited.  When 
the  testicle  is  in  its  right  place  and  distinct  from  the  hernial  sac,  the  "acquired." 

A  hernia  with  a  long  tubular  neck  occupying  the  intruinal  canal  is  probably  of  the 
''congenital"  kind,  a  short  thick  neck  being  more  common  in  tlie  "acquired." 

The  youth  of  the  patient,  the  rapidity  of  its  formation,  and  its  close  connection  with  the 
fc^ticle,  are  the  three  chief  [joints  characteristic  of  the  "congenital"  form  of  hernia.     The 
of  the  patient,  the  slowness  of  its  production,  and  its  distinct  sepamtion  from  the 

tide,  the  three  j>oints  indicative  of  the  "acquired." 

The  diagnostt  of  an  inguinal  hernia  from  other  tumors  is  only  difficult  in  exceptional 
eaae^.  No  scrotal  tumor  be<;iimi!ig  in  the  scrotum  and  developing  upwards  can  be  a 
hernia,  for  all  hernia^  descend  towards  the  scrotum.  So,  when  a  distinct  sepamtion  exists 
betweeti  the  scrotal  tumor  and  the  external  ring  nit  ditFicnlly  in  diagnosis  ought  to  be 
eX|>erieiieed.  In  this  way  ordinary  hydroceles,  ha^natoceles,  and  all  disejise*  of  the 
testicle  are  excluded. 

When  a  hydrocrlcy  however,  passes  through  the  external  up  to  the  internal  ring,  a  con- 
dition by  no  means  uncommon  in  infancy  and  young  adult  life  when  the  vaginal  process 
of  peritoneum  is  only  closed  at  its  abdominal  ontic<^,  some  clillieulty  may  be  experienced; 
but  in  the  absence  of  all  symptoms  of  hernia,  the  (nuislucency  of  the  tumor,  and  the  hia- 

iry  of  the  c^we,  viz.,  thai  the  swelling  began  below  and  travelled  upwards,  are  aidlicient 

ipotnt  out  the  nature  of  the  affection. 

I  Omgenital  hgdracffet  into  the  vaginal  process  are  to  be  distinguished  from  congeiiiial 
Kcmla  by  their  transparency,  by  the  gradual  tilling  of  the  sac,  and  by  their  vibration  on 
pfrcussion,  whereas  u  hernia  is  opa<pie,  enters  the  sac  rapidly,  leaves  it  quickly,  and  does 
not  vibrate. 

An  encysted  hydrocele  of  tlie  cord  apjiears  as  a  tense,  flyctuating,  transparent,  irrcdu- 
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cible  tumor,  and  ouglit  not  to  be  confused  with  ft  bubonoceJe  when  no  other  s/naptoms  of 
liernia  exist  beyond  llie  swell  in  jr. 

The  wormy  tVel  of  a  rarlcorele  or  varicose  spermatic  veins,  and  the  fact  that  pressure 
sufficient  to  kee|>  any  liernin  in  position  wilb  ihe  patient  erect  over  ibe  extemnl  ring  ren- 
ders the  vorico«ic  veintt  more  inarketl,  siHiuld  prevent  it  being  mistaken  for  hernia.  And 
if  the  surgeon  woukl  ortly  look  for  the  two  testicles  in  every  <'jvh?  of  scrotal  or  even  inguinal 
swelling,  he  could  not  full  into  the  error  of  mistaking  an  undescended  testicle,  or  one  resting 
at  the  internal  ring  or  in  the  inguinal  canal,  for  a  beniia  or  any  other  disease. 

Wben  a  hernia  and  hydrrtcele  coexist,  5ome  difliciilty  may  Ik?  exf)erienced  in  the  diag-j 
nosis;  but,  as  each  aft'ection  has  its  own  symptomi?,  the  diagnosis  ought  not  to  be  ver 
diffifult. 

Whenever  a  doubt  in  diagnais  is  felt  about  an  inguinal  tumor  and  symptoms  of  a 
strangulated  hernia  ai*e  preaeot,  the  golden  rule  in  surgery  should  be  observed,  and  the 
doubtful  tumor  ex[)lore<l. 

I  tind  an  inlercisling  case  (Feb.  1872)  with  the  Messrs.  Toulmin,  of  Clapton,  illus 
trating  tbis,  in  a  boy,  set.  4,  wim  bad  an  acute  liydrocele  as»o<Mulcd  with  a  suddt*n  dt'scenl 
of  0  hernia  into  the  vaginal  process  of  ibe  peritoneiirn  of  the  cord,  1  taj>ped  the  hydrocele 
and  left  the  inguituil  tumor,  thinking  it  migbl  be  possibly  a  hydrocele  of  the  cord,  as  no 
symptoms  of  strangulated  bowel  were  present.  These,  however,  soon  appeared,  and  chloro- 
form was  given  witii  a  view  oi'  expluring  the  tumor,  when,  by  the  taxis,  the  hernia  wjia 
happily  redueed  and  the  boy  recovered. 

[An  instructive  and  unique  ease  has  recently  been  reported  by  Dr.  Thos.  G.  Morton, 
which  illustnites  the  propriety  of  explonitory  operations  in  doubtfyi  case:^  of  hernia.  The 
patient  had  a  history  of  an  undescended  testicle,  and  wa.s  apparently  suftering  from  stran- 
gulated hernia.  Operation  disclosed  a  sac  containing  fluid;  and  finally  an  atrophied  testiclfl 
was  brought  into  view,  under  whicb  a  knuckle  of  strangulated  intestine  waj*  foxind.  The 
gut  was  replaced,  and  the  testis  removed.  The  patient  finally  died  on  the  eiglitb  day  of 
peritonitis J.  B.  R.] 

Inguinal  hernia  i*  terj/  common  in  the  female  chiM\  indeed,  under  puberty^  it  i§  the 
usnal  kind,  and  is  always  of  the  ''congenital  form,'*  the  bowel  eoming  down  into  the  opeui 
C4inal  of  Nuek.      If  is  fcnind,  however,  at  all  periods  of  life,  tbougli  as  a  direct  hernia  it  ii' 
only  seen  in  tlie  adult.    The  ruptun^  tnay  consist  of  the  ovary  and  descend  into  the  labium. 
It  ean  l>e  recognized  by  the  same  symptoms  as  in  the  male,  and  sbotild  be  treated  on  the 
same  principles.     A  bydrocide  of  the  cord  may  be  mistaken  for  a  hernia. 

Trf.atmkxt.— A  reducible  inguinal  hernia  is  to  be  kept  up  with  a  truss,  whether  in  ^ 
the  infant,  cliild,  or  adult  ;  the  truss  too  must  be  wefl  Jittin^^  exerting  sullieienl  pressure^ 
to  keep  the  hernia  in  position  bnt  no  more.  Should  (be  hernia  come  down  when  the  trusd 
is  on,  it  uirghl  to  he  rediieed,  and  the  (niss  reapplied.  The  pressure  of  the  j>ad  in  the 
oblique  form  should  be  over  the  intfrnal;  but  in  the  direct,  over  the  external  ring.  In 
infants,  a  complete  cure  is  often  obtainable  by  these  means  in  a  year  or  so,  and  if  no 
descent  or  any  other  symptom  of  lieniia  shows  itself  for  another  year,  the  truss  may  be 
left  oft'.  In  cases  of  iHTiiia  oceurririg  after  infancy,  it  is,  however,  never  safe  to  leave  olf 
a  truss.  When  some  nialjMisilion  of  the  testis  complicates  a  case  of  the  congenital  form  of 
hernia,  care  must  be  taken  that  the  pad  of  the  truss  does  not  (>resft  the  testicle,  and,  when 
the  testicle  and  hernia  are  both  in  the  inguinal  canal,  no  truss  can  be  tolerated. 

Irreducil>le,  inflam<'d,  obstructed  and  strangulated  inguituil  beniio?  are  to  be  treated  on 
the  princi|di's  already  stated.  [Dr.  T.  II.  Andrews  is  snid'  to  hiive  operated  successfully 
for  strangulated  conjrenitat  hernia  in  an  infant  i.'J  hours  old.] 

When  a  hernia  canmit  he  kept  up  with  a  truss,  hut  under  no  other  circumstances,  the 
question  of  the  operation  for  the  raiUcni  curt'  of  the  liernia  may  be  entertained,  its  the 
operation  has  its  ihingers,  and  Wul^er,  its  early  advocate^  admits  that  a  truss  is  necessary 
for  life  subsequently. 

A  strangulated  direct  inguinal  hernia  is,  however,  a  far  raopo  serious  aflfection  than  the 
oblique,  the  sharp  unyielding  edge  of  the  rwptured  tendon  surrounding  the  neck  of  the 
sac  acting  as  rapidly  u[ion  the  stmngiilated  bowel  us  does  the  edge  of  Gimberual's  ligti- 
menl  in  femoral  hernia. 
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Ti£E  Radical  Cure  of  a  IIerxia. 

Ilia  has  been  tho  aim  of  surgeons  from  time  immemorial;  an^l,  were  hernia  only  a 
mechanical  lesion  due  toa  wt-uknessof  the  walls  through  whiitfi  it  (irotnuh^^i  or  of  the  tieck 
of  the  sac,  some  success  would  probably  have  attended  the  prartjce  ;  but  as  a  ruptiu'e  is 
more  probably  due  to  sonipthiu';  more  than  this,  it  can  hardly  be  expected  that  any  very 
good  re^nlt  should  havt.-  been  obtained,  Gerdy,  Wutxer,  Kotbmund,  Wells,  and  Davies, 
havt-  all  tried  to  ftccornplt^b  this  by  plugging  the  mouth  of  the  sac  with  it*  invaginated 
fundus,  Gerdy  iixing  the  inva;»iniitL"d  fundus  by  m^^atis  of  two  sutun-s  ;  Wutzcr  by  means 
of  u  cylindrical  wooden  plug  paji>ied  into  the  inguinal  canal  in  the  hollow  of  the  invaginuted 
structures  up  to  its  neck,  and  a  grooved  wooden  pad  being  a[>plied  externally  over  the 
fii*t  to  hold  the  parts  in  position.  The  two  wooden  inslrumenis  being  lieM  togeliier  by 
a  needle  (which  is  inclosed  in  the  cylindricjil  part  and  nuide  to  pitss  through  the  internal 
ring  and  external  tissues)  and  u  screw  ;  I  In*  [dug  should  be  retained  lor  six  or  sevtMi  days. 
Kotbmund,  Wells,  Davies,  and  others,  luive  only  improved  upon  Wulzer's  method,  3lr, 
Birkeit,  however,  tells  us  on  the  authority  of  Dr.  Gtto  Weber,  of  Bonji,  the  late  clinical 
assistant  to  Wutzer,  that  Wutzer  is  still  of  opinion  that  his  operation  iHi  not  dangerous 
when  pro|K'rly  performed,  and  that  by  his  njetliod,  tlie  fundus  of  the  invaginated  sine  may 
be  made  to  adhere  to  its  neck,  and  as  a  consequence  of  this,  if  the  patient  continue  to 
wear  a  trutu  for  /(/V,  a  return  of  the  hernia  may  be  avoided.  Dr.  O.  Weber,  however, 
writes  that  be  has  ncA-er  seen  any  of  the  so-aiHed  •*  cured  cases"  radically  cured  i  that  the 
plug  of  skin  is  by  degrees  entirely  drawn  out  again  ;  that  the  external  aii<l  internal  rings 
are  not  closed  by  tlie  operation  ;  tliat  an  imperfect  cure  may  be  clfected  by  means  of  a 
(»Hriial  closure  by  adhesion  of  the  internal  walls  of  the  neck  of  the  sac  and  thickeJiing  of 
ibe  surrounding  tissues.  In  London  pi-actice,  it  is  also  well  known,  that  a  iiilal  peritonilis 
\iUA  followed  tlic  attempt.  With  these  I'acts  before  us  resp«'cling  the  so-called  cure  by 
in%uginntiun,  and  the  knowledge  that  even  when  the  cure  luis  been  etTected  the  wearing  of 
tt  truss  is  still  an  essential  point  of  practice,  the  operation  may  be  dismissed  as  one  that 
cannot  be  recommended. 

Mr.  Wood,  of  King's  College,  believing  that  Wnlzer's  principle  of  practice  wjis  as  wrong 
US  liis  practice  was  unsuccessful,  devised  in  180^^  an  operation,  by  which  the  hernial  sttc, 
without  the  skin,  is  invaginated  into  the  canal,  and  the  hinder  and  inner  walls  of  the  in- 
guinal canal  are  drawn  forwanl  by  means  of  sutures,  and  fixed  to  the  anterior  and 
outer  walls. 

The  steps  of  the  operation  are  conducted  as  follows.  They  are  taken  from  Druitt's 
*  Vade  Mecuni,'  as  revised  by  Wood  : — 

The  patient  being  laid  on  his  back,  with  the  shoulders  well  raised,  jind  the  knees  bent, 
the  pubes  cleanly  shaved,  the  ruplure  completely  reduced,  and  chloroform  administered^ 
uti  oblique  incision,  about  an  inch  long,  is  made  in  the  skin  of  the  scrotum  over  the  fundus 
of  the  hernial  sac.  A  small  tcnot<jmy  ktjife  is  tbmi  carried  flatwise  under  the  miirgins  of 
the  incision,  so  as  to  separate  the  skin  from  the  deeper  coverings  of  the  sac,  to  the  extent 
of  about  ati  inch,  or  nitlier  more,  all  round.  The  forefinger  is  then  pa^ised  into  the  wound, 
and  the  detached  fascia  and  fnnthis  of  the  sac  ijivaginnled  into  the  canal.  Tlie  finger  then 
feels  for  the  lower  border  of  the  inlernal  oblique  muscle,  lifting  it  forwards  to  the  surface, 
15y  this  means  the  outer  edge  of  tlie  conjoined  tendon  is  felt  to  llie  inner  side  of  the  finger, 
A  *tout  semicircular  needle,  mounted  in  a  strong  handle  with  a  point  Hattened  antero-pos- 
lerioriy,  ami  with  an  eye  in  its  point,  is  then  carried  carefully  up  to  the  point  of  the  finger 
along  it6  inner  side,  and  ma<le  to  transfix  the  conjoined  tenilon,  and  also  the  inner  pillar 
of  the  external  ring.  When  the  point  is  aeen  to  raise  the  skin,  the  latter  is  dmwii  over 
towardi*  the  median  line,  and  the  needle  made  to  pierce  it  as  far  outward  as  possible.  A 
piece  of  stout  copper  wire,  silvered,  about  two  feet  long,  is  then  hooked  into  the  eye  of 
the  needle,  drawn  back  with  it  into  the  scrotum,  and  Ihen  detached.  The  finger  is  next 
placed  behind  the  outer  [tillar  of  the  ring,  and  made  to  niise  that  and  Ponpart's  ligament 
ma  much  i\s  possible  from  the  deeper  structures.  The  needle  is  then  passed  along  the 
outer  side  of  the  finger  and  jiushed  through  Fou|>art's  ligament,  a  little  below  the  deep 
hernial  o[>ening  (internal  ring).  The  point  is  then  directed  through  the  same  skin  punc^ 
lure  before  made,  the  other  end  of  the  wire  hooked  on  to  it,  drawn  back  into  the  scrotal 
puncture,  iis  before,  and  then  detached.  Next,  the  sac  at  the  scrotal  incision  is  pinched 
up  betwiien  the  Hnger  and  lliumb,  an<l  the  cord  sli[i|M?d  back  from  it,  as  in  taking  up  varicose 
vein«.  The  needle  is  then  passed  across  behind  the  sac  entering  and  emerging  at  theoppo- 
Bit«  t'tida  of  the  scrotal  incision.  (Fig.  81. 'J.)  The  end  of  the  inner  wire  is  again  hooked 
oOf  and  drawn  bnck  across  the  sac.     Both  ends  of  the  wire  are  then  dniwn  down  uutit  the 
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Iwip  is  near  tlie  surface  of  the  groin  abore,  and  are  twisted 
togelluT  <lown  into  tlie  inci«;ion,  ami  cut  off  to  a  convtMiient 
length.  Tnu'tiori  is  then  lundu  upon  the  loop.  Tins  invagi- 
nM^s  the  sac  and  Rtrrotnl  ta><'irt  vvt'll  up  into  the  liernial  canal. 
Tlie  loop  of  wire  is  linally  twisttMl  down  close  into  the  ijpp«?r 
ptincture,  and  hcnt  down  to  Iw  joint-d  to  the  I  wo  ends  in  it  bow 
or  arch,  unilcr  which  is  plact.Ml  a  stout  pad  of  Hht,  The  whol<? 
is  held  sitcady  by  a  spica  Inindiigc.  (Fig.  *?Un.)  The  wire  is 
kept  in  from  ten  to  fourteen  days,  or  even  longer,  if  the  amount 
of  ronsolidation  \s  not  aatisfuelory.  Very  liltle  suppiinilion 
u.snuUy  follows,  but  after  a  tew  days*  the  [Mirls  can  be  ivh  Ihick- 
cned  by  adhesive  deimsit.  The  wire  becomes  loosened  by 
ulceration  in  its  track,  until  it  can  be  untwisted  and  with- 
drsiwn  upwards.  In  this  operation  the  hernial  c4U»al  is  closed 
alonj:  its  whole  len;,'lh,  atul  an  extended  adherent  surface  is 
obtained  to  rejiisit  future  pro(ru!*ion. 

After  the  opfM'alion,  Wood  say 8  a  horseshoe  pad   shouM  be 

rromWood.  worn  for  a  few  monihj»,  and  fftf  truss  is  not   to  6?  thrown 

asidr   when   tfir  patient    is   uhout   to    be  subjected  to   x'iol^nt 

strains  or  lifting.     This  is  important  lo  remember;  although  it  tends  much  to  do  away 

with  tlie  value  of  the  ojieration. 

Modifications  of  the  operation  are  employed  for  infantR,  &c. 

The  infrenuity  of  this  0|ierjition  is  great,  and  where  the  rndirnl  cure  is  called  for  should 
be  empioyed.  Wood  says  ('  Lancet/  August,  1M7H)  lie  h^  o[)erated  200  times  with  three 
deathft,  and  out  of  107  cases*  in  which  the  resulttji  were  more  or  lews  perfectly  known,  in 
51  a  return  of  the  hernia  took  place,  of  winch  42  returned  witlvin  the  year;  in  Ati  u  siitis- 
factory  resuk  wa:*  secured.  Ttius,  in  the  most  favorable  lights  theni  is  one  failure  to  one 
success,  and  risk  lo  life.  It  is  to  be  feareil,  however^  that  a  large  nyniber  of  thewe  so- 
calle<l  satisfactory  cures  are  only  {*o  when  they  leave  the  operator's  hands,  since  Kiugdon's 
Reports  of  the  City  of  London  Truss  ♦S(u?iety  tell  us,  that  wifhifj  the  last  ti-n  y<'ars,  tifty 
pei-sons  w^ho  had  undiTfionM  some  operation  for  the  radical  cure  had,  in  consecjuence  of  its 
failure,  applied  for  trusrsc* ;  ami  this  number  is  large,  considering  the  surgeons  wlio  per- 
form this  opemtion  are  not  numerous,  nor  the  cases  ahnndnnt. 

For  my  own  part,  I  believe,  that  where  n  hernia  can  be  kept  up  by  a  truss,  and  the 
patient  is  likely  to  remain  in  a  civilized  country  wher<*  trusses  cnn  be  obtained,  any  o|»era- 
tion  for  the  radical  cure  is  unjuslitiable.  To  risk  the  life  of  a  patient  on  the  theory  of  a 
cure,  when  a  truss,  as  a  niaiter  of  safely,  has  to  be  worn  subseipient  to  the  operation,  is 
both  unfair  and  unsatisfactory. 

When  a  hernia  is  reducible  and  cannot  be  kept  in  place  l»y  a  truss  ;  when  a  patient  is 
goingf  abrojid  where  trusses  are  not  to  be  obtnined,  or  only  ohiained  at  t«>o  gre^il  a  cost, 
the  opemtion  for  the  nidicnl  cure  may  be  undertaken.  Lid<--ed,  under  these  circumi^lancos 
1  haT»e  performed  Wood's  as  well  as  Wutzer's  operation  with  good  success;  that  is,  the 
patients  who  |»reviously  could  not  keep  up  tijeir  hernta  on  account  of  the  great  size  of  the 
inguinal  ring  were  enabled  lo  do  so.  Under  all  other  circmufttances,  I  have  refused  to 
undertake  it. 

In  tlie  "congenital  form*'  of  inguinal  hernia,  there  seems  a  l>etter  prospect  of  success 
following  the  operation  than  in  any  other,  and  a  bett4^r  basis  for  the  prictice ;  for  "  thus 
allowing  nature  lo  guide  our  proce<lure,  we  must  make  it  a  rule  to  select  those  cases  in 
which  her  efforts  have  failed  ;  and  by  itctlng  as  licr  handmaid,  we  may  reasonably  hope  to 
arrive  at  a  successful  result."     (Birkett.) 

[The  general  opinion  of  American  surgeons  is  adverse  to  op»_'ration8  of  this  kind ;  and 
though  Agnew,  Dowcll,  and  Healon  have  devised  methods  of  procedure,  it  does  not  seem 
that  the  profession  puts  faith  in  their  utility.] 


Femoral  Herstia. 

This  forms  about  one-tenth  of  the  whole  ncmber  of  cases  of  hernia,  and  about  forty  pef 
cent,  of  all   ca^i'S  of  strangulatf'd   hernia  ;  and  is  also  fur  moi-e  liuhle  to  become  strangu-  . 
iated  than  inguinal,  though  less  likely  to  be  rednced   by  (he  taxis.     The   tuxis,  nioreover» ' 
is  more  prone  to  prwluce  injury.     One  out  of  ilm'e  cases  of  8trangtilale<l  fenjoml  hernia  is 
reducible  by  the  taxis,  two  being  ojieniled  u[>on,  and  of  these  4'»  out  of  every  loU  die,  tho 
opemtion  after  *'  recent  henna"  beiug  twice  as  fatal  as  it  is  after  the  *'  old"— a  sirangu- 
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lalCfl  femoral  lierniu  goiii;z  on  more  nipidly  t«j  (iLstriiciiuii  lluiii  any  oilier,  and  a  strangu- 
lated "  recetu"  thuii  an  **  oKl"  lieniui. 

Femonil  lierniu  deseeufls  from  the  jibdominul  cavity  lIirou;i;h  the  cniml  ring  insitlf  the 
femcinil  vcMels.  The  free  margin  of  (Mnilieriial's  ligament  houmils  itj»  inner  side,  and  the 
s-tic  whieh  is  ulwayjs  acquireil,  pouches  downward  heiu'tith  Pouparl'iJ  lijrament  and  emerges 
throujfh  the  saplienous  opening  to  tlie  inner  side  ol"  the  ruhnf'onn  process  of  tlie  fascia  hita. 
The  hernia  ex|iftntls  hiteralJy,  resting  upoa  thi.s  fascia,  and,  as  it  enhirgej*,  ttirns  npwards 
over  Poupart'.s  litranient,  then  in  the  direction  of  the  crest  of  tJie  ilinni,  very  rarely  s|)read- 
ing  downwards.  Its  long  diameter  will  be  tratisverse  and  not  vertical.  The  neck  of  the 
Lcrnia  will  always  lie  outside  the  spine  of  tlie  |iuIk_'s  or  the  tendon  of  the  loncj  adductor, 
while  an  inguino-scrotal  or  Libinl  hernia  will  always  Ite  lound  hutd^  these  |>oints.  The 
deep  e{»ig!istric  artery  and  vein  nsuiilly  lie  out.'side  the  neek  of  the  sac,  and  are  free  from 
harm  in  the  operation ;  though  when  the  obtnnilor  comes  oft' from  the  cjiigastrie.  and 
arches  over  the  neck  of  tlie  hf-rnia  to  dip  down  on  its  inner  hide  towards  the  obturator 
foramen,  it  may  be  divided  when  a  f >«•  incision  ia  ina«le. 

Kare  ca^es  of  femoral  hernia  ttcenr  external  to  the  femoral  ve?i3els  sl«  related  by  Part- 
ridge (*Pnth.  Soc./  vol.  i),  ns  well  as  through  (iimbernat's  ligament,  or  with  a  diver- 
ticulnni  tlirougli  the  eribrilorm  or  su[)erficial  fascia.      (  Vidfi  Birketl.) 

Diagnosis. — The  jkhjUs  already  smted  will  enable  the  student  to  distingnisli  a  femoral 
from  an  inguinal  hernia. 

A  psons  abscess  dilates  oo  coughing,  and  disappears  or  diminishes  on  the  patient  lying 
down,  just  as  do<*s  n  hernia  ;  but  it  is  uswally  placed  beneath  and  outside  in'*tea<I  of  inside 
the  vefssels.  It  is  often  aeeonipnnied  also  by  spinal  s}'mpt*Hns  ;  and,  on  maniimhiiion, 
gives  the  sign  of  fluctuation  from  above  to  below  Poupart's  ligament. 

A  vnrijT  of  tkt  f minora!  vifin  may  also  in  a  measure  simulate  a  hernia  i  hut,  wbere:is  in 
a  hernia,  with  the  patient  erect,  pn  s^ure  over  the  crund  ring  and  vessels  will  |>re\ent 
it6  descent,  in  varix  it  will  cause  its  enlargenient. 

An  enliinjml  yland  ought  not  to  be  mistaken  for  a  ruptnre,  as  tJie  history  of  ihe  case 
and  concomitant  symptoms  generally  mark  its  nature. 

Cysts  in  the  crural  ring  are  doiihiless  dtlfieult  to  diagnose,  although  from  their  always 
being  in  the  same  spot  under  all  circumstances,  and  from  their  not  being  influenci^d  by 
position,  coughing,  *fce.,  they  are  unlike  liernia.  Wiien  associated  with  a  strangulated 
hernia  they  may  complicate,  hut  seldom  leail  to  error. 

TuKATMENT. — Reducible  hernia  can  he  treated  by  a  truss,  the  pad  i)res8ing  in  the 
hollow  below  and  ext<^rnal  to  the  spinous  process  of  the  pubes.  The  radical  cure  has  beent 
jierformed  by  W<K>d,  Wells,  and  Davies,  but  it  cannot  be  recommended. 

Strangulated  femoral  hernia  requires  the  most  prom[)t  attention,  for  the  parts 
cofislricting  the  neck  of  ilni  sac  are  so  unyielding  as  lo  [jrinluce  in  a  short  period  an 
untntint  of  darnag*'  wfiicli  is  too  often  irrepanihle.  In  the  application  of  the  taxis,  the 
utmost  gentleness  shouhJ  he  emidoyed,  and  the  adminlstraliun  of  chloroform  should  always 
precede  the  attempt.     In  the  reduction  of  an  old  f»'moral  hernia,  llie  taxis  rarely  succeeds. 

in  reducing  a  femoral  hernia  by  the  taxis,  the  surg+^on  should  always  remember  the 
jio«ition  of  the  oritice  of  the  sac,  Jbr  when  it  has  turned  over  Poupart's  ligament,  any 
prt-isure  on  the  tumor  can  only  do  harm.  The  lumor  should  be  gently  raised  by  the 
tiM;:'rs,  an«l  drawn  slightly  downwards  ami  fo  one  side  before  pressure  is  a|>pHed,  which 
mu>it  hf.  of  the  miblest  kind.  If  tlu'  slightest  disposition  to  yield  be  shown,  the  pressure 
may  be  continued,  because  when  any  of  the  contents  of  the  sac  are  emptied,  the  [irob- 
abiiities  of  the  reduction  of  the  whole  are  greatly  enhanced.  If  no  yiehling  lie  felt  in  the 
part«*,  the  t«xis  had  Inciter  Ik*  given  up,  au^l  thr  operation  performed 

In  all  operatiiuis  for  femoral  hernia,  the  rciluction  of  the  hernia  without  opening  the 
sac  should  be  preferred,  and,  in  '' rect-nt"  hrrnia  this  *'ntinor"  o[ierati<m  is  generally  suc- 
eeHttful.  The  incision  lo  expose  th*'  sue  conseipuMitly  should  he  a  limited  one.  Ltike  sug- 
gest«rd  that  •*«  fold  of  integuments  is  to  be  piuche<l  up  and  divided  by  transfixing  it  with 
a  uarrow  blade,  bo  that  the  incision  when  the  skin  is  re|daced  sliall  fall  perpend icidarly  to 
the  body  with  its  centre  opposite  to  the  tU-prt'Ssion,  which  indicates  the  seat  of  slrangu- 
(aticm.'*  But  this  [»lan  is,  in  a  measure,  dangerous,  as  I  have  seen  Mr.  A^ton  Key  with 
t!iP  point  of  bis  knife  divide  all  the  tissues  outside  the  sa<*  and  even  the  «ic  itself  in  per- 
forating the  r«kin-fold,  an*!  have  known  a  less  !^kilful  surgeon  open  the  bowrl. 

Mr.  (Jay  ad\ise-«»  '*an  incision  rather  m«>re  than  an  inch  bmg  to  be  made  near  the  inner 

>itle  of  the  !H?ck  of  the  tumor.     The  superHcial  fsiscia  to  1h^  divide«l,  jind  a  director  or 

bistouri  rwcAf  Inirotluced  down  lo  tl*e  neck  fif  the  tumor,  jiud  through  the  cural  ring,  by 

the  leiist  amount  of  force,  and  with  the  aid  of  a  litlle  gentle  (;om[»reJi?iion  of  the  inner  side 
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of  the  tumor  by  the  fingor^  tlie  |io5nt  of  tli*^  Itif^trmry  mny  be  instinnated  between  the  sac, 
or.  ratlier,  fasciu  propria,  anf3  the  yuh'w  margin  c^f  tin;  riii;i ;  tlie  I'djrtr  of  l!ie  kfilfe  is  tht-n 
to  be  tnrneil  lowunls  the  pubes,  an«l  hy  [»riyecting  the  hhule  the  seat  of  glridure  in  that 
direotion  may  In?  «*ffectivelv  divided."  When  a  direelor  is  used  or  the  finger^  the  ordinary 
hernia  knife  may  he  aiijiJied  in  the  siiine  way. 

[Tlie  (K)S!«ihillty  of  the  obturator  artejy  arising  from  the  deep  epigastric  and  winding 
around  ihe  inner  side  of  (he  internal  femoral  ring  must  be  recolleeted.  Dr.  John  A. 
"Wyeth  found  tlie  obturator  to  be  derived  from  the  epi<:astric  in  one  out  of  2  or  2^  cases 
in  the  female  and  tn  one  out  of  I  or  H  eases  in  the  male.  Fortiiruilejy,  however,  it  usually 
deHcemls  on  the  outer  side  of  ilu*  femonil  ring.  The  stricture  sliouhl  al%vnys  he  divided  care- 
fully with  a  didl  knife,  in  order  toavoi<l  cntting  the  artery  if  it  have  an  anomahius  course.] 

Nothing  can  he  more  satisfactory  than  I  his  ojieration  wh<'n  redunion  is  efl'eeled  hy  it,- 
and  it  sbould  always  he  attpnipted.  If  it  fail,  and  tlte  snr  has  to  he  o|if*iipd,  no  harm  ean 
possibly  have  been  caused  by  the  prnceeiling,  as  flu'  ineijsiion  can  re.idiiy  l>e  enlarged,  if 
necesf^ary,  ihe  sac  opened,  and  its  neck  divided.  Any  nioditicaljon  of  ihe  incision,  how- 
ever, may  he  made.  The  essential  point  is,  that  tJie  incision  gliuuld  be  of  such  u  nature 
a;!  to  allow  the  surgeon  to  reach  with  facility  the  nrck  of  the  tumor.  In  openiting,  tho 
surgeon  must  also  remember  the  faseia  projiria  or  fascia  that  \»  exfemal  and  suprrlicial  to 
the  sac,  which  will  always  ap[tear  as  a  Yvell-d«*fined  sac  on  the  division  of  the  soft  parts 
that  eover  it,  ami  tliat  may  he  mistaken  for  the  true  sac.  On  its  division,  a  layer  of  fat 
will  often  be  found  nipre  or  less  lobiilated,  which  is  the  subperitoneal  fat,  and  ht-neatli  it 
will  he  found  the  true  perilonenl  sac.  In  Gay's  operation,  as  already  described,  when  the 
parts  outside  the  fascia  propria  have  been  divided,  and  the  bernia  cannot  l»e  reduci^d, 
there  is  no  ol>jection  to  the  surgeon  dividing  the  neek  of  the  sac  upon  a  director,  and 
wiien  this  fails,  the  sac  must  be  fully  ojienetl.  The  flow  of  ji  stn'am  of  serum  will  prob- 
ably attend  this  step,  and,  as  previously  stated,  the  nature  of  the  fluid  will  indieate  llie 
comlition  of  tlu^  parts  within.  "Wluui  intestine  is  alone  seen,  the  din»etor  may  be  care- 
fully introduc<'d  into  the  neck  of  the  sac  and  the  conslrieting  orifice  divided,  the  intestine 
being  th*-n  reduced  with  the  gentlest  pressure.  WIuti  omentum  co\ers  the  bowel,  il 
should  be  car^-fidly  raised  ami  unravelled,  and  wlien  an  omental  sac  exists,  it  must  bo 
jorn  through  or  carelidiy  divided  and  dealt  with  as  previously  explained.  The  neck  of 
the  sac  should  be  divided  outside  the  omentum.  The  less  the  jiarts  at  the  neck  of  the 
sac  are  disturbed  ihe  better;  no  introduction  of  the  tinger  beyond  the  neck  of  the  siic  l»ctng 
necessary,  and  no  passing  of  tlie  director  or  hernia  knife  called  for  beyond  the  neck. 
"When  the  m-ck  of  the  sac  has  been  divided,  and  ihe  sac  has  8uhse<piently  lo  be  oj>ened  to 
insure  the  reduction  of  its  contents,  it  is  seldom  necessary  to  reintroduce  the  bistoury, 
the  parts  yielding  enough  lo  the  finger  to  allow  of  the  rephicemeni  of  the  hernial  content*, 
for  the  less  the  nerk  of  the  snr  is  divided  ihe  better.  The  surgeon  should  always  be 
careful  that  the  hernia  is  not  reiha^ed  wilhin  the  crural  ring,  togeiber  with  the  w»e ;  if  w>, 
the  sac  must  hi'  brought  down  again,  opened,  and  held  /«  sitii  whilst  its  content*  are 
returned.  The  after-treatment  of  the  case  is  to  be  based  U|x»n  the  principles  which  have 
been  already  laid  down. 

Obturator  Hernia, 

or  bernia  tlirough  the  foramen  of  that  name,  deserves  a  notice,  as  its  successful  tr<-nttnent 
cao  only  lollow  its  diagnosis.  It  is  more  common  in  females  than  in  mides,  and  is  often 
unattended  by  any  external  evidences  of  its  existence,  llirkett  has  eolleeted  twenty-t^ve 
e>amples  of  this  atiection  *,  though  in  fourteen  the  hernia  was  not  <liscover«'d  till  after 
death.  In  three  only  was  a  successful  o]>eralion  performed:  by  Obre  in  l8ol,  Bninsby 
('oo|)er  in  IM^,^,  and  Lorinson  in  1H."j7.  ?tlr.  Cooper's  case  I  find  tlie  gotwl  fortune  to  see. 
The  sac  of  the  hernia  is  always  •*ac(|uired."  It  emerges  in  the  tliigh  heneatli  the  peclineua 
and  between  the  adducior  longus  and  lemornl  vei^sels.  The  hernia  is  conse(|uentIy  on  a  lower 
h?vel  than  the  femoral,  and  comes  forward  instead  of  downward.  An  obtunilor  heniin  is  not^  , 
however,  adways  to  be  felt,  and  a  diagnosis  has  consequ^-ntly  lobe  made  out  of  the  g»Mienilj 
symptoms  ;  and  »if  these,  pnin  hi  the  course  and  distribution  oftftf  obturator  nfrve  is  thr  most 
markrd.  It  is  not,  however,  always  present.  In  several  of  the  recorded  cases,  iluringthiS 
development  of  the  hernia,  the  pain  described  as  "spasmodic  contraction  of  tin*  alxlominal  i 
muscles"  existeci,  and  this  fact  Is  explained  hy  Hirkett  in  recalling  the  nsswiation  there 
is  between  this  nerve  and  the  niusctdar  lilaments  distributed  on  the  abdominal  muscles, 
all  being  branches  of  the  lumbar  plexus,  liirkett  also  observed  that  movement  of  ih« 
hip-joint  in  the  aftecled  side  excites  or  aggravates  the  i«in,  so  does  deep  local  pressure. 
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ami  pi-'lvic  exnininaiiun.  eiliiL-r  jut  vftginum  or  rectum.  In  llii?  following  case,  however^ 
which  esime  under  my  care  in  lH7ii,  none  of  these  symptoms  wen*  pretienl,  though  u  Hxed 
pain  in  the  left  iliae  fost^a  exislt*<l.  Susjin  G— ,  ajt.  tj.'i,  u  married  wonmn,  was  mlmiltej 
under  my  cjure  into  Guy's  Hor^pltal  on  the  2lJthof  May^  I87u.  She  hml  enjoyed  excellent 
henhli  nnlil  1871,  when  one  morning:*  after  consldemble  exertion,  she  experieneed  great 
pain  ill  fhe  left  tside,  and  was  ahle  to  sit  down  oidy  with  difHeully.  The  medical  man 
who  saw  her  sai*!  tluvl  slie  huil  a  hernia,  but  that  it  had  <?one  up.  Jler  healtli  after  tliis 
remained  indiU'erent,  tliough  j^he  was  aide  to  go  about  lill  six  months  before  her  admission, 
when  she  patusetl  no  motion  for  nine  days  and  was  very  sick.  Purgative  draugiit,-*,  how- 
ever, acted  upon  tlie  bowels  very  freely,  and  8he  convalesced.  Slie  then  continued  well 
until  ten  days  before  her  admission.  At  that  time  no  motion  fiad  passed  for  ten  days,  she 
had  continually  vomiteil,  looked  very  unhealthy,  much  enueialeil  and  yellowish,  wa^  cold 
and  ctdla|)S<-d,  the  abdomen  being  •'innewhat  dit^letidiHl,  with  visible  coib  of  small  ititciiiinc 
and  perijslaL>*is.  She  also  complained  t)f  diffused  ahdominal  pain.  No  growth  could  be 
delected  in  the  rectum.  Ofdwrn  was  administered,  and  warm  fomentations  apfdied  to  the 
abdomen  with  relief,  atul,  after  four  days,  the  bowels  acted  twice  spontaneously,  ami  sub- 
sequently she  had  repeated  loose  evacuations.  She  left  the  hospital  convalescent  though 
much  emaciated,  on  June  l.Hh,  187."),  nineteen  days  after  lier  admission.  She  was,  liow- 
ever,  re-admitted  on  December  'ifith  of  the  tsame  year,  having  remained  quite  well  tilt 
December  iJd,  though  for  the  last  three  months  she  liad  been  in  much  reduced  circuni- 
fitance.s.  On  December  -^d  she  was  again  vitdently  sick,  and  had  much  |«un  in  the  left 
side  of  tlie  abdomen,  wliich  wtis  increased  on  pa^^sing  a  motion.  The  bowels  were  eojifinedl 
ao«l  the  feces  smalL  She  had  now  a  double  femora!  reducible  rupture.  Tier  abdotttert 
was  natural,  and  a  rectal  examination  showed  nothing  abnormal.  She  was  |»laced  un^lcr 
the  influence  of  opium,  when  the  sickness  ceased  and  the  bowtds  acted.  On  .January  Cah, 
however,  tl>e  symploms  rettirmd.  She  was  again  sick,  and  had  much  pain  in  the  lett  side 
of  the  abdomen^  while  the  teniperature  rose  to  101  '  F.  From  that  time  ^lie  gruduidly 
sank.  The  bowels  were  not  again  relieved,  the  abdomen  became  tympanitic,,  and  the 
vomiting  only  ceased  a  few  days  before  death,  which  took  place  on  Februa.ry  4lh,  with 
incrciising  exhaustion.  She  had  at  no  time  anything  like  obturate  r  pain,  and  though  all 
the  regions  of  hernia  were  carefully  examineil,  nothing  was  noticed  to  suggesl  the  disease. 

Autopsy  hy  iJr,  Goodhart, — The  body  was  very  emaciated  ;  there  was  u<»  marked  dis- 
tension of  the  abdomen  ;  the  peritoneum  wjls  injected  all  over,  A  little  pas  Wiis  smeared 
over  the  cods  in  the  neighborhooil  of  the  ra^cuni,  and  in  the  pelvis^  two  oonces  of  pus  or 
more  had  gravitated  to  the  boHom  of  Douglas's  pouch.  No  evident  source  of  the  pus 
could  be  discovered,  though  it  is  prob:ible  that  it  arose  from  peritonitis,  dnie  to  over- 
distension of  the  bowel.  Tlie  small  intestine  was  not  only  moderately  disterided,  but  cram- 
med with  pultaceons,  yellow,  feail  contents,  and  the  coals  were  somewhat  thickened. 
P^ollowing  it  downwards,  the  distension  continued  till  tw<^  feet  fron^  the  caecum,  where  a 
piece  of  the  bowel  passetl  throngh  tlie  left  obturator  foramen,  (l* '"•  •^.1.)  Below  this, 
the  intestine  was  very  contracted.  The  aperture  in  the  oblumtor  fonimen  was  not  hirge, 
and  the  intestine  did  not  apf>ear  to  be  riip|it!d  in  any  way.  A  knuckle  of  bowel  was  in 
the  sac,  but  the  ]mssnge  onward  would  not  allow  of  tl»e  introduction  o\^  the  little  finger. 
The  l>owel  was  intimately  adherent  to  the  sac  throughout,  so  that  on  opening  the  latter 
the  Iwwel  was  wounde<l.  The  included  bowel  was  grayish,  but  neifli(^r  gangrenous  nor 
inflamed.  The  mesentery  «as  somewhat  thickened  at  il^neck,  and  within  the  bowel  were 
some  old  ulcerations,  as  judged  fnmi  the  amount  of  thickening  of  the  e«lges  of  an  ulcer 
found  at  the  neck  of  the  hernia.  The  ulceration,  however,  was  not  withid  the  tieek,  but 
caiher  on  the  opixrtsile  unincluded  surface  of  the  intestine.  The  sac  pushed  the  «djturator 
nerve  and  vessels  well  to  the  outer  side  and  to  its  U[»per  part,  with  tlie  exception  of  on© 
brunch  of  artery,  which  passed  to  the  thigh  on  the  inner  side. 

The  obtunitor  muscle,  wliich  was  in  frotit  of  the  sac,  had  to  be  scniped  away  to  get  at 
it.  The  sac  was  of'  nodalnr  sha(>e,  and  about  two-thirds  of  an  inch  in  diameter.  (Fig. 
*n4.)  It  caused  no  fulness  externally  on  the  tliigh.  This  was  looked  for  particularly* 
because  the  protrusion  was  first  discovered  from  the  inside.  In  addition  to  the  hernia, 
iinothcr  coil  of  bowel  (small  intestine  considerably  higher  up)  was  adherent  by  a  strong 
Iwind  at  the  hernial  neck,  and  about  this  the  distended  coils  had  twisted  in  a  peculiar  and 
inde>*crihable  manner,  yet  no  obstruction  had  resulted  therefrom,  the  distension  continuing^ 
l»oih  above  and  below  it.  A  slight  femoral  protrusion  also  existed  on  both  sides.  <^n  the 
right  side,  a  little  omentum  was  adherent  at  tlie  neck  of  the  «ic,  and,  by  its  adhesion^ 
drugged  down  the  pyloric  orifice  of  the  stomach  ami  the  textures  in  tlie  portiil  fissure. 

Deatli,  ill   this  case,  was  clearly  due  to  chronic  intestinal  obstruction,  caused  by  tha 
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adhesions  of  ilie  W\vel«  to  the  hernial  sue.  The  only  ?ijeeijil  fyniptom  worthy  of  notice 
was,  the  fixer!  pain  in  tJje  lef"t  side  of  ihc  abdometi  ahove  Pouparl's  ligament. 

TuEATMKNT The   taxis   can   hardly  he   expeeted   to  be  a  jiiiccesislul   proceeding  in 

obturator  heniia,  the  sac  being  »o  low  down  in  llie  thifjh  and  so  little  under  control. 
Nevertheless,  i(  shonhl  be  trred^  with  the  a<hkj€tors  relaxed,  by  means  of  steady  pressure 
applied  downwards  in  the  hollow  of  the  thigh,  and  inwards  between  the  adduclops. 


Fh;,  314, 


Fro.  315. 
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H»rnia  wHk  sac. 
Ext«riiMl  view. 


Obtorittor  b^ri>U, 


InUTDul  view. 


To  explore  the  f>ar|s,  an  inei(»ion  should  be  made  below  Poupart's  Ilpiment,  and  to  the 
inner  side  of  th*'  feiiioral  vein,  down  to  the  t»ecline»s  nitiscle,  which  may  then  be  divided. 
If  no  sae  appear,  and  the  (vhturidor  forainen  eovered  by  its*  ninsele  Ir-  rcaehed,  the  fibrrs 
of  llii*  muscle  must  tlicii  be  separated  and  the  obturator  canal  found:  for  a  sniall  h*Triia, 
as  proved  by  the  ease  I  have  reeorth'd,  may  be  well  hidtJen  by  tli<*  muscle,  "When  a  sac 
is  fell,  the  parts  eonstrieling  it  must  be  divided  by  a  knife  and  iis  eontenl?i  redueed.  The 
obturator  uerve^  if  prtsisible,  should  be  avoided. 

Umbilical  Hernia. 

This  may  be  a  congenital  or  acquired  affection,  and  is  common  in  chiklren  from  want 
of  cUwure  of  the  tmibilieus.  It  is  far  from  rare  in  fat  women,  and  other?  wlio  hove  had 
many  children.  It  is  also  met  with  in  men,  forming  5  |»er  eeeit.  of  ail  cases  of  hemiii^ 
an'l  **>  per  eeiul.  of  ejise'S  of  s^tranjiijlated  hernia. 

The  congenital  form. — Children  are  occasionally  Imrn  wttii  a  hernial  protrusion 
of  some  of  the  abdominal  viscera  into  the  umbilical  cord,  ibe  cnvering  of  the  viscera  con- 
sisting of  the  thin  translucent  sheath  of 
the  ei»rd  ;  this  deformity  is  probably  due 
to  an  arrest  of  development.  Among 
the  few  examples  of  this  atfection  that  1 
have  seen  was  one  in  which  the  liver 
projected,  and  in  it  the  serous  covering 
subsecpiently  gmnulated,  contracted,  and 
so  pressed  the  parts  back  into  their  nor- 
mal position  that  a  recovery  followetl. 
Fig,  tMi)  represents  llie  case  in  the  fifth 
month.  In  the  case  of  a  male  child,  one 
day  old,  in  whieli  a  hernia  into  the  cord 
the  size  of  a  small  rgg  existed,  ami 
through  the  thin  walls  of  which  tim 
cieeum  with  its  appendix  was  clearly 
visible,  I  pressed  the  ImjwpI  back  with 
my  finger  and  thumb,  stitched  up  the 
cord  at  its  umbilical  orifice  with  some 
deep  sutures,  and  ligatured  the  cord  itself  at  the  apex  of  the  congenital  lmnsluc».mt  hernial 
aac,  and  complete  recovery  followed  without  any  bad  symptoms.  The  child  was  alive  and 
well  two  years  after  the  operation.  The  ea.se  was  brought  to  me  on  dune  IGlh.  IHH),  by 
an  old  dresser,  Dr.  W.  Cock,  of  Peckhnm.  The  practice  adopted  in  the  case  is  liiat  which 
1  advise  to  be  followed. 
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In  the  acqnircri  form  of  hernia,  the  sac  is  always  form<Ml,  both  in  tlie  infant  and  adult, 
by  the  pu:^lung  for»Yurds  of  the  parietal  abJomintil  layer  of  p«?ritoiieiitii.  The  parts  cover- 
ing  it  being  ocaiisionully  very  thin,  are  only  int«^gumt»nt  and  fa-tLMa,  the  internal  alidorainal 
fascia  being  over  the  true  sac  ;  at  time-4  the  tumor  attains  a  large  size,  and,  as  it  geneiully 
increases  doicnwards,  the  surgf?iDn  niu!«t  look  lor  the  neck  of  the  sac  at  its  upper  part. 
These  hernia"  at  times  assume  odd  shapes, 

TuKATMKXT When  in  an  infant  and  redueible,  a  eure  may  with  some  conH<lence  be 

pronjised  ;  indeed,  with  tin_'  majority  of  cases  in  young  life  an  opening  in  the  navel  will 
contraet,  if  care  bi*  obsi^rved  to  fix  over  the  part  wilh  good  strapping  a  flat  ehi'^lie  ring  or 
pad  covere«l  witli  leallier.  A  convex  pad  tend*!  to  keep  the  ring  open.  A  belt  or  truss 
in  early  life  is  a  delusion  since  it  never  keep*  its  place.  In  lieu  of  a  ()ad,  it  is  an  excel- 
lent plan  to  i>incb  up  the  integument  over  the  hernia  with  the  thumb  and  finger  and  then 
to  turn  the  folds  •^idevvayfj  upon  the  umbilical  opening,  fixing  it  in  it;i  position  by  water- 
proof stnipping,  the  folded  integument  l>y  thia  n^othod  acting  tu''  a  pad  and  assirtting 
recovery.  [A  broad  hiind  of  adhe.sivr^  plaster  with  a  plug  of  wax,  which  retains  its  posi- 
tion readily,  tuakfs  a  gf>od  truss  for  an  infant.] 

Messrs.  Lee,  Bnrvvell,  and  Wood  have  suggested  an  operation  for  the  closure  of  the 
umbilical  oritiee,  but  f^uch  a  measure  cannot  be  recomnvriided  ;  tiince  to  risk  life  unneces- 
sarily for  an  atfcetion  that  is  mostiy  curable  by  lime  and  natural  prueesscii  as.-*ijited  by  art, 
if*  hardly  ju!*titiable. 

Ailuli  patients  with  redueible  ventral  hernia  shotdd  also  wear  pome  meehunlcn!  Appli- 
ance, <iuch  its  a  ring  truss;  an<l  an  Irreducible  rupture  should  be  protracted  by  a  cup  triHS. 

Wlieti  these  tumors  are  Inrgo  and  irreducible,  they  give  rise  to  troublesome  abdominal 
synjploms.  They  sitpply,  indeed,  the  best  examples  seen  of  so-catled  obstructed  hernia; 
feces  and  flatus  entering  the  incarcerated  intestine  and  remain  immovable,  causing  nausea, 
colicky  pains,  and  constipation.  Rest  in  the  horizontal  position,  the  local  applicaliou  of 
ice,  a  good  enema  to  empty  the  lower  bowel,  anda  ptirge  to  clear  out  the  upper,  will  often 
xm<ler  these  circumstances  prove  of  great  benefit,  and  sihotild  he  tried  in  all  cases. 

When  sym|>toms  of  strangulalion  exist,  such  mea-surei*^  however,  must  not  be  thought 
of.  The  taxis  should  then  be  employed,  and  with  a  patient  nnder  chlnrolbrm,  as  a  rale, 
it  proves  successful.  In  ap|dying  it  to  a  large  ttimor  wltere  it  is  pitibuble  a  fresh  <iertcent 
of  intestine  has  taken  plat^-e,  and  the  symptoms  are  due  to  its  strangulation,  the  surgi-on 
should  examine  the  tumor  carefully,  to  discover  if  one  part  is  mure  tense  than  another; 
&»  then  the  taxis  isbouhl  be  applied  lo  the  tense  part  in  preference  to  the  other.  On 
scvenil  occasions,  by  adopting  this  practice,  I  have  been  able  to  reduce  willi  complete 
success  the  stratiffulated  portion  of  the  cotitenis  of  a  hernia.  Whtm  voujiling,  constipation, 
local  pain,  and  an  absence  of  impulse  in  the  tumor  are  persistent,  the  reduction  or  freedom 
of  the  mass  from  straiigidalion  by  o[tenuion  must  be  entertained. 

When  herniotomy  is  called  for,  it  is  a  matter  (tf  immen>ie  importance  that  no  manipula- 
tion of  the  contents  of  the  sac  should  take  place,  because  when  the  sac  is  opened  ami  the 
part*  exposed,  it  is  an  exceptional  occurrence  for  a  cure  to  follow,  no  civses  of  hernia 
under  these  circumstances  being  more  fatal  than  the  umbilical.  When  the  sac  is  not 
opened,  however,  so  as  to  expose  it*  contenltJ,  or  only  opened  at  its  neck  to  allow  of  the 
division  of  the  strangulating  orifice,  a  good  result  may  be  expceleil.  [It  may  be  well  in  some 
caM*M  lo  make  the  cutaneous  incision  at  the  side  of  the  tumor  and  not  over  its  convexity.] 

In  lUany  cases  in  which  I  have  adopted  this  |*ractice  a  good  rt"*ult  lollowed*  the  oldest 
patient  being  iSeventy-four  yimrs  of  age,  with  strangulation  of  live  days'  standing. 

In  irreducibb'  hernia  of  large  size  and  of  long  standing,  when  reductiiin  of  the  contents 
of  the  8ac,  as  a  whole,  cannot  be  ex|H*cted,  and  there  is  no  evidence  of  strangulation  within 
the  sac  by  some  of  its  contents,  the  surgeon  should  be  .satisfied  with  relieving  the  strangu- 
lation by  dividing  the  neck  of  the  .sac,  ami  leaving  the  case  to  nature.  To  explore  the 
whole  sac,  and  to  expose  the  irreJucitite  bowel  to  the  air  and  maniptilation,  is  an  unne- 
cessary as  well  as  fatal  practice.  I  had  a  ca.se  in  1874,  witSi  Mr.  lirockwcdl,  of  Syden- 
ham, in  which,  in  a  lady,  an  irreducible  hernia  of  seven  years'  standing  heeame  stmngu- 
Ittted,  when  I  simply  divided  the  neck  of  the  sac  and  left  the  |)arts  alone.  After  two 
days  the  whole  contents  of  the  sac  returned,  and  a  rapid  and  complete  recovery  took 
pUice.  I  have  followed  this  practice  on  several  occasions  with  a  .siniihir  result.  Adonhle 
tac  is  found  at  times  in  umbilical  hernia.  S<»me  time  ago  I  was  called  on  to  operate  in 
MJch  a  wi*e.  The  woman  was  aged  1 1*  and  Iiad  been  rujitured  for  years,  the  hernia 
being  irredncibb*.  She  came  under  my  care  at  Guy's  with  symptoms  of  two  ilays'  stmn- 
gulation.  The  i'o[)ture  was  clearly  inflamed,  the  slightest  manipulation  eausiug  intolerable 
|)ain.     Under  chloroform  I  cut  down  uiM>n  the  lumor,  and  found  two  distinct  sacs,  their 
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orifices,  wliicli  were  |>lace<l  lutiTallVt  being  >*eiiar!ile<I  by  a  pit'ce  of  dni^e  fibre  tissne. 
One  contained  a  mass  of  omentnin,  liie  seoontl,  uite&itiiie,  wliiclii  was  black  from  conges- 
tion «i)d  covered  with  lymph.  The  orifit-es  of  live  sac!*  wi-re  freely  dividetl  an«l  their  eon- 
tents  left,  but  the  pntieTJt  died,  and  no  exaniimitioii  after  death  was  allowed.  In  another 
ca.se.  T  found  8tr:in;i»lated  bowel  in  ii  snmll  omental  sac  introduceil  into  an  irredneible  hernia. 

A  ventral  hernia  is  a  term  u[>|>lit^d  lo  any  [>rotrn,sron  tlinHi;;di  tlie  alnhinninal  walU 
not  belon<ring^  to  the  usual  forni,"^.  Most  of  thet^e  are  found  in  the  linea  alba  ab<jve  the 
navel.  One  of  t!ie  largest  I  ever  saw  was  over  the  rjf;lit  iliac  fo«;«ta  ;  and  followed  a  rup- 
ture of  the  abdominal  muscle!*  eaiised  by  a  fall  of  twenty  feel  upon  the  handle  of  a  pump. 
It  was  the  i^ize  of  a  maij'r«  hand,  and  slran^julated.  By  tin*  taxi*  I  reduced  the  inu^j?,  and, 
by  the  use  of  ice  kHully  and  opium  internally,  t!ie  man  recovered.  He  had,  however, 
gubi^equently  to  wear  a  pad  lo  support  the  jiart. 

After  the  operation  of  ovariotfimy  a  very  larjre  jirolrusion  may  take  jdace.  If  a  good  belt 
be  not  worn.     Tlie  .sane  may  ari.-se  after  the  wi-aki-ning  of  theahdrmiina!  wrdis  from  absce.«»s. 

AViu-n  the  liernia  takes  place  bidow  the  xiphoid  C4irtilage  it  is  cjilled  epiffastrfr^  .and  in 
the  loins,  htmhnr.  RirkeTt  iiuoies  two  smcli  cafses.  In  1H7.'»  I  ^aw  an  example  kA'  the 
epiga-^lric  form  witl>  Mr,  Tn^e;*,  of  Margate,  iit  a  lady  a>t.  <18,  who  had  at  the  sjime  time 
an  irreducible  umbilical  hernia.  .Symplinns  had  existed  for  108  hours  when  I  operated, 
and  the  bowel  slipped  back  unseen  on  diviiling  the  [wrts  at  the  neck  of  the  eac.  The 
patient*  however,  i^n%\k. 

Perineal  hernia  descends  in  front  of  the  reeuim  and  appears  in  the  perineum,  and 
is  mofit  common  in  women.  When  tlie  hernia  <le-cends  outsid*'  the  vagina  along  the 
mmas  of  the  ischium,  it  shows  itself  in  the  labittm,  labial  or  pudendal  hernia^  atid  when 
it  afjpears  in  the  vagina,  vagtunl  heruin. 

Vaginal  and  labial  hernia-  may  he  mistaken  for  the  mucous  cysts  of  fbosr  parts;  but 
the  hernia'  are  reducible,  and,  w  hen  irreducible  or  strangulated,  tliey  give  rise  to  :«ymp- 
toms  indicative  of  thfse  condititms.  The  cyst.-^  are  only  local  aHectJon.-^,  and  cause  no 
general  sympfcuns.  Tliey  are  tense,  elastic,  globular  tumors,  fixed  in  the  tissue:*,  and 
have  lift  ufr^-  pasijjng  upwards  into  the  pelvis. 

Ischiatic  hernia  is  a  hernia  through  the  pciatic  notch,  above  or  below  the  pyri- 
formis  lunscle.  The  gluteus,  inaximua  muj^cle  cover*  it  in  ;  but,  jus  the  hernia  enlargi's,  it 
may  a[»[(i'ar  below  the  lower  border  of  that  nnJ^cle.  Dr.  F.  C".  Crosse,  in  Sept.  \>^73 
('  Dublin  .lournal  of  >[edical  Science'),  has  recfirdeil  an  inleresling  example  of  lliis  kind 
in  a  woman,  xt.  40,  The  limtor  occupied  the  lower  border  of  the  right  gluteal  fold,  it 
was  the  size  of  a  fjctal  head,  soft  and  pulpy  lo  the  touch,  <bdl  in  jiarts,  tympanitic  in 
others;  and  coughing  gave  an  imjjulse  to  il.  It  was  treated  by  a  truss.  AV hen  such  a 
rupture  becomes  strangulated  an  operation  must  be  performed,  the  surgeon  making  such 
an  incision  aa  will  best  expose  the  tumor  and  its  neck. 

Diaphragmatic  hernia  is  met  with  as  the  result  of  on  accident  (traumatic),  and 
Is  gent'rally  fatal  ;  it  ha^  bt-fj)  alluded  to  under  the  heading  of  "  Abdon>inal  Injuric«<,** 
pnge  4.53.  It  may  also  be  the  re;.n!t  of  some  "congenital"  defect,  or  the  pttsldng  of  the 
abdominal  viscerfi  lhrr>ngh  a  natund  or  other  opening  in  the  muscle  (acquiivd  form  i.  It 
rai^ly  calls  for  durgicnl  aid. 

Ox  Trusses. 

A  trusH  is  an  instalment  employed  for  the  purjiose  of  preventing  the  deiicenl  of  »  hernia. 
It  is  composed  of  41  pad,  to  be  placed  over  the  seat  of  the  hernial  protn^ion,  and  a  &prit»g 
or  belt  to  keep  it  in  position.  Any  truss  that  will  keep  up  the  liernia  under  all  circum- 
stances, and  docs  not  cause  pain  or  htsling  discomfort,  is  probably  beneticiul  Every 
truss  that  t'ails  to  cwrry  out  this  object,  should  be  commended.  An  in*»lrument  with  11  tiio 
feeble  spring  is  a  delusion  and  snare  ;  but  one  that  is  too  powerful  may  tend  to  do  more 
eventual  harm  than  [tres«'nt  gmid  by  cauaitig  ftbsor[»tioti  of  the  abdominal  parietrs  u|»on 
which  it  presses,  atid,  a*  a  corisetpmnce,  enlargement  of  the  opening  through  which  the 
herni;i  ilesceiids.  For  the  same  reason  a  pad  tliat  is  unduly  convex  is  also  lo  Im?  con- 
demned. 

A  truss  that  will  keep  up  one  hernia  may  fail  in  the  cnae  of  another.  Every  hernia,  in 
fact,  re<iuires  a  S|M!!cial  adaptjition  of  the  pad  as  well  as  a  carefully  regulated  spring. 

Every  subject  of  a  hernia,  young  or  old.  male  or  female,  shouhl  wear  a  iru!**,  and,  in  a 
good  proportion  of  cases,  particolarly  of  tlie  young,  a  cure  may  lake  place;  that  Is,  the 
neck  of  the  sac  may  close.  But  even  after  a  cure,  or  apparent  cure  has  taken  place,  it  is 
well,  for  the  sake  of  eafety,  to  wear  the  instrument ;  as  ca»e«  are  far  fruiu  infre<|uent, 
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wlien  a  *ii|ipose(l  run^  liuil  taki'ji  plact-,  and  al'tor  tlic  Iiips^e  of  yea r^,  a  sudden  descent  haa 
ocouri'fd,  juO[)i\rdiziiig  lite.     Thk  is  the  more  common  in  ihe  con;^»:'nital  foroi  of  hernia. 

The  truAS  should  be  worn  all  day,  iVoni  the  act  of  rising  out  of  bed  to  that  of  retiring, 
tis  its  object  id  to  preverit  the  dosc^e-nt  of  the  hernia  under  any  sudden  act  of  exertion,  and, 
with  the  truss  otf,  it  is  impossible  to  guarantee  that  any  such  may  not  be  made.  Some 
|>iilients  have  a  habit  of  removing  their  tru:4ses  when  lliey  are  flitting  in  their  drawing- 
rc»om,  but  dii.s  is  to  be  condemned,  since  I  have  more  than  once  been  called  u[)on  to  treat 
a  strangulated  tiernia  ulxiclt  came  down  utuler  these  cirwimstances,  during  sotne  unguarded 
act  ;  an<l  it  is  in  these  unguarded  luomeuts  that  the  truss  is  culculated  to  be  of  so  much 
benefit. 

When  the  iriisis  is  first  applied,  it  will  daublless  cause  inconvenience,  which  will  soon 
jKJSs  away.  The  use  of  [denty  «»f  starch  or  violet  powder,  the  bathing  of  the  point  of 
pressure  with  ^onie  spirit  and  water,  and  attention  to  keep  it  very  dry,  are  excellent 
reme<lies  for  any  little  local  source  of  dit^comfort. 

The  pad. — This  should  be  reguhited  according  to  the  size  of  the  hernial  aperture.  A 
small  opening  reipjiring  a  r^mall  ]»ad^  and  a  large  opening,  a  large  one.  Tlie  pad  should 
always  overlap  foritbout  half  an  inch  all  rounri  the  hernial  a[n."rtiire,  and  in  large  hernia^, 
for  more.  It  sliotild  be  slightly  convex  when  made  of  any  yielding  material ;  and  rtat^ 
when  of  a  firmer  consistency.  It  should  also  be  so  udiipted  to  its  8[)ring  :ts  lo  keep  its 
place  under  all  cireumstances. 

In  inguinal  hernia  it  sh(»ul  1.  moreover,  he  so  fixed  to  the  spring  as  to  exert  a  pressure 
at  right  angles  to  the  plane  of  the  hernial  aperture.  Thus,  in  large  pendulous  bellies,  the 
pressure  may  be  upwards,  or  inwards  and  upwards;  but  in  thin  subjects  directly  back- 
wards. In  icmoral  rupti»T\  the  pressure  slioiild  always  be  backwjirds,  in  order  to  clos»j 
the  crural  ring.  Any  truss  that  applifrs  its  pressure  only  in  one  direction  must  fail  in  its 
purpose  in  a  large  number  of  cases.  It  is,  indeed,  in  this  curve  of  the  spring,  or  direc- 
tion in  which  the  [iressure  of  the  jiad  is  em[doyed,  that  the  chief  dilference  in  the  great 
varieties  of  truss<'.s  is  foiirjd. 

Some  pails  are  rigidly  attached  to  tlie  spring  that  liolds  them  in  position,  while  others 
are  eonnecterl  by  means  of  movable  joints  of  different  constritiction.  Salmon  and  Ody's 
well-known  truss  has  a  ball-and-socket  joint. 

The  spring  of  a  truss  is  ji  mailer  of  importance,  although  not  so  much  as  the  [Mid  and 
the  direction  of  the  line  of  pressure.  Its  strength  slioitld  be  carefully  regulated  aceording 
to  the  requirements  of  the  indi vidua]  case.  It  ought  to  he  strong  enough  to  keep  the  pad 
in  position,  and  prevent  tlie  <iescent  of  the  hernia  under  all  circumstances,  but  not  so  as 
to  cause  pain.  The  French  spring  consists  of  a  coil  like  that  of  a  watch-spring,  is  always 
in  action,  and  [jresses  inwards.  The  (Jtrrnian  form  is  more  rigid  and  inelaslit',  and  hohU 
the  pad  (irmly  in  its  [dace,  thereby  resisting  the  [»rotrusion  of  the  heniia  under  any  expul- 
sive effort.  The  English  makers  emjiloy  a  variety  ttf  s[»rings.  A  too  rigid  one,  us  the 
German,  is  not  to  be  recotnuK-nded,  whilst  the  French  is  also  objectionable,  its  action 
being  loo  severe  and  constant. 

The  best  is  that  whitdi  holds  tiie  [>ad  in  position,  kee|)S  it  there  under  all  movements, 
counteracta  any  ex[»ulsive  action  of  the  hernia,  and  causes  little  if  any  discomfort.  The 
lighter  it  is  under  these  circumstances  the  better,  and  the  closer  it  ie  adapted  to  the  body 
the  more  comfort  it  aflbnls. 

The  only  truss  that  has  no  circtdar-body  spring,  and  is  kept  in  position  by  a  band  18 
the  Moc-main  lever.  Tlie  [pressure  is  ke[)t;  up  by  meiins  of  a  thigh-strap  attached  to  a 
small  spring-lever  connected  with  the  jwid.  Such  a  truss  is  doubtless  cnuifortable,  as  its 
action  is  not  enough  to  produce  inconvenience,  but  it  is  not  safe  under  most  eircum- 
Stances.  In  old  people  where  the  inguinal  rings  require  only  a  little  supjtort,  it  may  be 
used  ;  but  in  the  middle-aged,  when  the  hernia  has  a  tendency  to  conic  down,  it  is  a 
dangerous  ami  unreliable  instrument. 

In  oblique  ingpiilial  hernia  the  [»ad  of  the  truss  should  be  placed  ova^r  th^  internal 
riny  and  cnnal^  and  not  over  the  exii-riial  ring,  the  object  b»-ing  to  give  support  to  tt»e 
weak  internal  ring ;  in  direct  inguinal  it  is  [)Iaced  over  the  external  ring.  In 
femoral  hernia,  when  the  cruml  arch  is  natural  and  not  relaxed,  a  snmll  [lad  may  be 
emjiloyed  over  the  neck  of  the  sjic  ;  but  when  the  arch  is  relaxed  and  movable,  a  large 
pa(l,  so  adjusted  as  to  [>rt^fts  u[mui  the  ligament  itself,  is  required.  After  the  o[)enuioii  of 
luTniotomy  for  crurjil  liernia,  this  fact  is  worthy  of  attention  ;  for  when  a  free  division  of 
(iimbernat's  ligament  has  been  made,  the  neck  of  the  sac  is  always  large  and  the  ligii- 
oientA  relaxed. 

To  give  a  description  of  every  variety  of  truss  is  neeilless. 
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Eyt/s  truss  is  in  all  n?fljw'Cts  rigid,  antl  koeps  its  pliiee  wbt^n  once  itltml.  Colf*i  trufi 
is  very  gotul,  is  liglit,  ami  Iji\?  a  thin  mctallir  pud  coverdl  with  k-alher,  and  acti-d  on  by 
spiral  nii«i:3<.  WhRii  j.)ro[wrly  ndaptfd  with  a  not  loo  fonvt-x  ]iw\,  it  gives  ehistiu  f>rt?astirtf ; 
but  is  not  80  well  calculated  to  retain  a  hernia  under  violent  exertion  as  another  Iruss 
with  a  more  solid  f>ad  ;  the  ela^stic  |>ftd  beiu'r  apt  to  yield  and  allow  the  hernia  to  descend. 
Thi*  objection  applies  to  all  elastic  pads,  althouj^h  air  or  waler  pads,  in  some  ca9<*i>,  are 
very  comlortable  and  valnabie,  particularly  in  the  healthy  aged  subject. 

Atnong  the  tru-tses  with  solid  pjvl*  that  of  Wood's  mui^t  be  mentioned.  They  are  made 
by  Matlhews,  with  flat  pad;*,  composed  of  woo<l,  ivory,  or  vulcanite,  an  india-rubber  water- 
bag  being  occasionally  applied  to  the  surface  of  the  pad.  They  are  held  in  jxisititm  by  a 
spring  that  encircles  the  body.  The  size  of  the  pad  varies  with  Ihe  nature  of  the  hernia, 
and  the  »\ze.  of  the  hernial  aperture.  For  oblirpie  inguinal  hernia,  the  pad  is  of  an 
obliipiely  curved  horxeshoe  shajie,  the  outer  limb  over  Poupart's  ligament  being  shorter 
than  the  inn»M',  tind  the  spermnlic  conl  and  pubic  spine  lying  in  the  clefl.  The  curve  of 
the  Imr'^eshoe  is  placed  nver  the  inner  hernial  aperture.  For  direct  inguinal  or  umtdlieal 
hernia,  the  [lad  is  made  the  shu|»e  of  an  ovate  ring  with  a  hole,  corresponding  to  the  her- 
nial opening  in  the  centre.      For  femoral  hernia,  the  [lad  is  egg  sha[)e. 

Newsom's  truss  has  a  thin  rountl  wire-s[irinjj  and  a  hard  pad,  which  is  very  comfortable 
when  well  adapted. 

The  truss  of  Dr.  C.  Edwards,  of  Cheltenham,  is  good,  the  pad  being  so  arranged  that 
it  may  revolve  as  well  as  *lide  on  the  spring  when  re<piired.  That  of  Salt,  of  llirming- 
hatn,  and  L*Kstrange's,  are  also  good  instruments.  Millikin,  of  St,  Thotnai*  Strt-et, 
makes  also  an  excellenl  truss  with  a  pad,  which,  being  movable  upon  a  ball-and-socket 
joint,  is  readily  adapted  lo  any  casuj. 

A  simple,  yet  a  very  elFieient  truss  has,  for  florae  time  past,  been  made  by  Messrs. 
Krolme  and  Seseaiann,  designed  by  Mr.  R.  Hendle,  hue  surgi«'iil  registrjir  at  Guy's,  for 
keeping  up  eJtlicr  a  single  or  a  double  ru[>tnre.  It  consists  of  a  circtdar  steel  spring 
covered  with  vulcanite,  and  made  to  fit  the  pelvis  closely,  an  inch  bidow  the  hip.  At 
both  ends  «if  the  spring  there  is  a  slot  in  which  vulcanite  juids  slide,  one  for  tht*  left  aiid 
another  for  the  rigtsl  side.  If  a  hernia  exists  on  one  side  only,  the  spring  pressuix*  on 
thai  side  is  made  the  strongest,  the  [nid  on  the  other  side  acting  as  a  protection  from 
rupttire. 

Whatever  trusi»  is  selected  to  be  of  use  it  must  answer  to  a  nicety  the  purpose  for  which 
it  is  required.  The  pad  should  be  adapted  lo  the  abdominal  hernial  orifice  or  to  Ihe  her- 
nial tumor  itself,  and  not  below  it.  The  amount  of  pressure  applied  to  the  pad  ought  to 
be  carefully  regulated  as  well  as  its  direction,  and  enough  employed  to  keep  the  (uid  in 
position  under  all  circuoistances,  without  causing  pain.  A  slight  force  apjdieil  in  th« 
riglit  dirf'ction  being  of  UNtre  value  than  a  greater  misdirected. 

The  pad  may  be  Hat  or  slightly  convex,  and  made  of  a  solid  or  elastic  materiah  Of 
the  latter,  air,  water,  or  springs  may  be  employed,  acconling  to  the  refpiirements  of  the 
case.  Sand  pads  are  of  great  value,  as  they  can  be  mouhh-d  lo  til  more  conifurtably  luid 
accurately  ihan  any  oiIht.      [In  this  country  the  hard  ruldier  truss  is  greatly  used.] 

To  test  the  value  of  a  truss. — The  palh-m  slmuld  be  made  to  cough  and  strain, 
and.  wljen  possible,  to  jump.  He  should  Ir'  placed  on  the  edge  of  a  chair  with  his  legs 
apart,  or  made  lo  sloop  forward  with  his  knees  upjirt  and  his  hands  resting  on  his  knce^ 
and  then  lo  cough,  these  positions  tending  more  than  any  other  to  relax  the  lower  parts  of 
the  abdomen  antl  to  loosen  the  truss.  When  the  hernia  by  these  means  fails  to  descend 
or  to  excite  in  the  patient  a  sensation  of  wetikness  in  the  region  of  one  of  the  abdominal 
ringa.  the  truss  is  probably  ellicient.  The  patient  should  Im?  taught,  un<ler  all  circum- 
stances, what  the  truss  is  ex[iected  to  do,  and  be  made  to  understand  the  dangi:;r  lie  will 
incur  if  it  fail  in  its  pur[M>se,  as  well  as  the  necessity  of  agjiin  seeking  advice. 

The  surgeon,  moreover,  should  always  take  u[K)n  himself  the  r<^s[)onsibility  of  seeing 
that  t)»e  truss  tits,  and  not  rest  satisfied  by  semling  liis  patient  to  buy  a  truss  whert?  bo 
likes  and  of  what  kind  he  likes;  he  should  also  tell  the  nniker  what  is  wanted,  and  Dot 
leave  him  (o  lind  it  out. 

To  measure  for  a  truss. — The  following  points  should  he  noticed,  vi/..,  the  nnlun* 
of  the  hernia,  tiie  size  ol"  the  hernial  aperture,  the  side,  or  if  double.  The  circumfeT»-ncii 
of  the  pelvis  sliould  also  be  given  one  inch  below  the  crest  of  the  ilium,  and  the  girth  of 
the  body,  commencing  and  ending  at  the  hernial  orifice,  as  well  as  the  distance  from  the 
hernial  aperture  to  the  iliac  spine.  The  surgeon,  moreover,  should  always  indicatr  to  the 
maker  the  direclioiLs  of  the  pressure  refpiired  by  the  pad.  and  this  should  always  b<'  made 
out  when  the  ()iUient  stands,  by  a  digital  examination.     In  pendulous  and  tat  subjocU 
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vrith  inofij'inal  lierniii,  it  may  be  upwnHs,  backwanls,  fm<J  inwnrdfi  j  in  thin  8ubi**cts  simply 
backwards.  In  ffmoral  rupture,  tlif  pljiii«  of  tlie  crural  rifij?  ii*  horizontal,  and  may  be 
closed  by  a  backward  pressure  No  g(enfnil  rules  ran  bo  laid  down,  tljougli  iliis  is  a 
jjoint  upon  which  the  whole  value  of  the  truss  de|H'ndK. 

To  estimate  tlie  force  reipiirLui  to  keep  tlie  hernia  in  positioji  is  a  dilfictdt  matter.  Up 
to  the  present  time  the  only  true  lest  is  ttuit  of  trial.  Mr.  Wood  has  had  an  iti};eniou8 
|iresi»u re-gauge  made  for  the  purpose,  whieh  may  posj^ibly  twrii  out  of  value.  ('IJril.  Med. 
Jonrn.,'  Octoher  l"2th,  IHTI.)  Mr.  Ibdthouse  l»a,s  likewi^je  invented  a  skeleton  truss 
which  promises  to  be  of  use  (br  indicating  the  length  and  shape  of  the  s[>ring  requii-ed, 
and  the  correct  angle  at  which  the  pad  should  he  fixed. 

Patients  who  are  liable  to  em]doy  at  times  great  muscjtlor  exertion  should  have  two 
trusses,  one  for  ordinary  wear  with  a  snlficient  pres;*  power  lo  kci^p  the  hernia  in  position, 
and  the  second  with  ark  increase  of  power  which  h  to  be  put  on  when  occasion  demandtt. 
Tliey  should  also  have  extra  bathing  I  russet*. 

When  any  tendency  e.xists  for  a  double  hernia,  as  iadicafed  by  a  bulging  of  the  oppo> 
site  ring  or  a  sense  of  weakru'Ss  on  making  exertion,  a  doulde  truss  should  be  worn; 
indeed,  in  inguinal  hernia.  I  believe  that  a  double  truss  should  always  be  employ««d.  It  is 
at  least  as  comfortable  us  a  single  one,  besides  being  un  extra  protection  if  well  adjusted, 
itnd  can  do  no  harm. 

Birktit,  "Holmes's  Syet.,'  vol.  iv,  ed.  1870;  'Med.-Cbir.  Trana.,'  1859.— /Jrynii/.  'Guy's  R.'- 
ports,'  ISftli;  'Clin.  Sui'k..'  Part  3,  IStJl. — L mjttr' x  ' ^wr^hixi  Diet.,'  8tli  t-d. —  (/«»/,  'On  llrrnift,' 
lg48,— P.  llnvrtt,  * Mt*<l.-Chir.  Trans.,*  1844.— //n/riaVwui,  'LoufL  Heap.  Rep  ,'  \H\h.~  Jmrn,  'On 
He-rnia.'  lbr>9.— .i>fan  A>v,  *0n  Ui.rai5,M833  ;  'Ouy's  Ib-p..' 1842.— A7«v</o/»,  '  Mi^d.-Cliir. Trans,,' 
18»i4. — Lukr^  '  MiHl.-Chir.  Trans.,'  vols,  xxvi  and  xxxi. — Lnwrvnce^  *  On  Ruptures,'  1^35,  5th  ei. — 
Stcftltens,  *<)n  Ol»strncted  Hertiin,'  1829. — Scnrjm^  WisIiJirt's  ed.,  1814. —  WttrJ.  *On  Straiigiibtt^ 
Hernia,'  1^54. —  H\wx/.  'On  Rupturu,'  18G3.— [GVconW/Ze  Dowell,  *  On  Heraitt,'  Phila.  ISTtJ-— /ynn- 
cockf  'On  JStraiigulHtfd  Ht-rniA.'] 
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CHAPTEK    XVI. 

SURGERY  OF  THE  ANUS  AND  RECTUM. 

(  Ma  i.fo  rm  ations.) 

The  anus  and  rectum  are  not  rai'ely  the  sent  of  congenita!  malformations,  and  these  ?how 
themselvefl  in  a  variety  uf  finuis*.  In  L»n».-  rlass  of  cases  the  anus  is  completely  closed,  the 
rectum  being  either  partially  or  wdiolly  deficient ;  in  a  second  the  anus 
cxints  in  its  normal  condition,  hut  opens  into  a  ciff-flf-S(tc^  the  i-ectum 
being  partially  or  wholly  deficient  (Fig.  317);  and  in  a  third  the 
anal  orifice  is  absent,  I  he  rectum  opening  into  tlie  bladder,  urethra, 
vagina,  or  other  abnormal  jiosition.  And,  it  will  be  ohserved,  says 
Mr.  C'uHing,  lo  whom  we  ace  indebted  for  ihe  bulk  of  our  informa- 
tion on  this  subject  (' >red.-Cliir.  Trans.,*  vol.  xliii),  lluil  the  claj»si- 
ticalion  of  these  iiuperfections  is  founded  on  states  that  can  generally 
be  re<K)gnized  during  life;  although,  unfortunately,  the  conditions  of 
the  terminal  portion  of  the  intestinal  canal,  and  its  relation  to  the 
parts  around,  cannot  l>e  predicted  with  any  certainly;  since  in  cases 
of  imperlbrate  anus,  or  of  anus  opening  into  a  cul-de-sac,  the  intt^s- 
tina!  canal  may  terminate  in  a  blind  pouch  at  the  brim  of  the  pelvis, 
the  rectum  being  wholly  wanting;  or,  an  imperfect  rectum  nuiy  form 
and  show  itself  as  a  sliort  sac  descending  lo  (he  floor  of  the  pelvis, 
or  to  Ihe  neck  of  the  bladder  in  the  male,  or  commencement  of  the 
vjigimi  in  the  female.  An  exjdanalion  of  the.se  different  conditionsi 
i*  lo  be  found  in  the  fact,  tliat  these  malformations  are  clearly  ilue 
lo  some  failure  in  the  fecial  development  and  lo  tlie  want  of  junction 

of  the  two  ends  of  the  reetal  tube;  for  the  artri/ portion  of  the  bowel  developing  from 
below,  grows  upwards,  while  the  intfsthtnl  descends  from  above.  The  two  parts  subse- 
quently advance,  and,  tn  a  natural  condition,  unite,  tlie  membranous  diaphragm  at  the 
|»ciint  of  their  junction,  at  a  later  period,  disappearing  by  interslilial  absorption.     When 
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a  failure  in  thir^!  uniting  process  takes  place,  tlie  secontl  cla'jis  of  rongeiiilal  imperf<>eiion  itt 
fornii'tl;  wlivn  tlie  fuiliiro  occurs  at  un  curly  ptrritnl  of  tlfvcloiinicnt,  iho  two  enJs  of  the 
upprojiL'liiii^;  lubes  will  he  far  dislant,  unil,  when  at  a  lalcr  prriud,  tlicy  niay  hv  in  closer 
contacf.     The  closure  of  the  anal  orifice  is  dtie  to  a  firm  iidlie-iion  of  llu^  iivtcgum<?nt. 

Somt'timfis  the  bliiul  pouch  in  which  the  JalL-stiiiul  caiial  lerruinates  is  connected  wilh 
the  anal  integument,  or  with  the  anal  cul-ilc-sac,  l»y  a  cord  iirohingcd  from  thf?  bowel  above, 
and  it  seeing  possible,  from  Curling's  and  MM.  Goyrand  and  Fricdbcrg^s  observatiuns, 
that  su(!h  taises  are  caused  by  an  oblitenition  of  the  bowel  whicli  wui*  ori;r«rmtly  well  formed, 
from  ^)me  intm-nterine  inflammatory  action;  in.stances  being  on  nn'ord  where  the  niu-j- 
cular  tissue  of  the  inte«;tirit'  was  clearly  trjiced  into  the  cord.  Where  the  upper  bowel 
communicates  with  the  urinary  or  vanrlnal  pasfiages,  it  i?*  owing  to  the  incomjdele  separa- 
tion of  the  natural  cloaca  that  exist;*  during  the  development  of  those  part.>». 

A  char  understanding  of  the  way  in  which  the»e  ilctorraities  are  caused  will  explain 
the  ilitlicniiie.s  that  are  met  witli  in  their  tresUment. 

TUKATMKST. — Ou  the  birth  mf  every  child,  the  couililion  of  the  diflTcrent  outlets  of  the 
body  t?hoid<!  in\anably  he  examined,  and  even  when  the  ana*  appears  normal,  a  digitjil 
exatninalion  shoiilil  lie  made  on  tlie  second  day,  if  tlie  luMvel*  have  failed  to  act,  a-^  Uiany 
an  infant's  life  has  been  lo.-l  for  the  want  of  this  attention  and  the  conse»iuent  po*t[»one- 
nient  of  surgical  relief  till  l(»o  late  a  [>eriod. 

In  the  simplest  causes  when  the  anus  is  closed  by  a  thin  membrane  and  the  bulging  ot 
t!te  distended  recttim  indicates  its  nature,  a  cautious  central  incision  through  the  soft  parl« 
ghotiltl  at  once  be  tnade,  and  a  good  result  is  generally  obtained,  the  power  of  the  umis 
usually  being  complete.  Mr.  K.  Harrison,  of  Liver[>ooI^  records  the  ease  of  a  child  who 
was  born  with  an  imperforate  anus,  and  was  succ<^ssfully  o(>erated  upon  in  the  anal  region 
t/n'rti/.t/inr  days  after  Idrtli.     (» Lancet,'  Feb.  2f»th,  lH7t;.) 

In  the  mitre  complicnted  cases  where  the  anus  is  closed  or  absent  and  no  hnlf/tnrj  of  th« 
howfl  exists^  when?  the  surgeon  has  no  means  of  making  out  the  true  position  of  the 
terminal  end  of  the  bowel,  a  cautious  incisi*m  may  be  made  over  the  spot  in  which  the 
anus  ouglit  to  be  fournl,  the  finger  of  the  left  hand  acting  as  a  pilot,  but  tltis  must  be  car- 
ried out  w  ith  care.  The  incisiini  may  be  free  as  long  as  it  is  carried  upwards  and  back- 
wards towards  the  sacrum,  and  not  forwards  towards  the  urethni  or  vagina.  It  must  not, 
however,  be  uiade  loo  high.  Where  thei^  is  not  sutficteut  room  to  carry  out  lUid  practice, 
the  coccyx  may  be  cut  away. 

When  these  means  fail,  all  further  attempts  must  be  relinquished.  To  introduce  a  knife 
or  a  lr<ic^'ir  and  canuhi  blindly  upwards  with  the  vain  hope  of  puncturing  the  dic^lended 
bowel,  is  a  practice  to  be  iniliesitatingly  condemned.  Mr.  Curling's  figures,  too,  prove 
that  the  |»erineal  exploratory  ojieratiori  utdess  undertiiken  with  great  care,  «loes  monOiann 
than  goo<I  ;  though  wheu  skilftdiy  jx'rformed  it  is  followed  by  considerable  succesa. 

lu  thr  tr^atmfnt  of  (lie  second  cltiss  of  cases,  when  the  rectum  terminates  above  in  a 
cul-de-siic,  an  exploratory  ojieration  n>ay  be  made  as  just  described,  but  the  uneeriainiy 
as  to  the  true  positttui  of  the  bowel  renders  any  o|K'mtive  proceeding  ha/ardous.  When 
the  two  tubes  are  in  contact  and  only  separated  by  tlu'ir  memlufuious  ends,  i\a  in  the  ca>»e 
illustnited  (Fig.  317),  a  good  result  may  be  expected,  but,  when  they  are  far  apart,  no 
such  success  can  be  anticipated.  .Mr.  Curling  in  his  table  gives  31  examples  of  Ibisehus 
of  cases.  In  27  an  attempt  was  made  to  reach  the  bowel,  in  10  wilh  success,  while  10  of 
thes<*  sidjsequenlly  recovered. 

When  the  bowel  is  ojK'iied  in  any  of  these  ca-^es  and  is  not  far  from  the  anus,  the  sur 
geon  should  use  all  fair  endeavors  to  draw  down  ihe  intestine  to  the  margin  of  the  ex- 
lernat  opening  and  fasten  it  with  sutures  to  the  skin.  He  cannot  often,  however,  succeed 
in  accomplishing  this,  the  bowel  being  nirely  found  at  a  less  distance  than  an  inch  from 
the  |K'rineum  ;  but  w  hen  possible,  the  advantages  of  the  practice  are  great.  When*  this 
cannot  be  attained,  rejteated  dilatation  of  the  perforated  bowel  is  absolutely  essential  to 
maintain  its  patency,  as  otherwise,  like  all  artificial  ojx'nings,  its  subseipient  contraction 
will  take  place.  The  introduction  of  a  finger  once  or  twice  a  week  is  sometimes  Autficient 
for  tliis  purjH>!!e,  and  in  a  case  I  ]jad  under  my  care,  where  the  tendency  to  contract  rapidly 
was  marked,  tlje  introduction  of  a  large  sea-tangle  tent  answered  admirably,  the  lent 
iHiing  fdaced  in  water  for  a  few  minutes  beforehand  to  make  it  swell. 

When  the  anus  0|)ens  in  an  abnortnal  position,  as  in  the  vagina,  and  the  anus  made  by 
the  surgeon  i»  established,  lli4^re  is  a  nutunil  tendency  for  the  abnorinal  o^iening  to  e]o»e, 
sevemi  cases  being  on  record  in  which  this  result  ensued.  Two  have  occurred  in  my  own 
practice.  When  euceess  has  followed  any  operative  procedure  in  tl»ese  cases,  it  is  im- 
portant that  close  attention  should  be  [itild  to  the  condition  of  the  bowel  for  many  yMir»» 
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Etiuriiiouii  dilnlnlioii  of  tho  rrotatn  fullonlng 
obKtrortlon  Aiif  to  th*?  «oDlr»Ptloij  nf  itri  nrllfiol*! 
o[K>nln{j[  ntttilelhtouQ  Imperfuratorcctuni  twoatjf- 
■IX  ]r«>»r«  prpriouBly. 


niid  iinJet^tl  for  the  w  hok"  of  life,  because  there  seems  reason  to  Ijelieve,  thut  the  bowel 
which  fbrtnst  the  ii{)[}er  cul-de-siic  has  but  little  muiicular  [)OWer,  niitl  is  liable  to  ililate 
uiiJer  fecal  eoileelion  as  well  as  to  become  jtaralyzetU  deaili  under  these  circumstances 
taking  place  ihmi  oIihI ruction.  In  Fig.  31 H.  tiiis  fact  is  illustrated.  It  was  taken  I'l-om 
William  L — ,  ait.  2(s  who  had  been  operated  upon 
us  an  infant  for  an  irnjierforMle  rectum.  IIh  died 
in  June,  1X71,  from  cxiiiuisfion  and  peritonitis  fol- 
lowing intestinal  obstruction,  thi,*i  oh.*trMrlion  beirjg 
clparl}'  due  to  thn  narrouing  of  the  recluni  at  the 
seat  of  I  lie  early  operation.  At  tite  post- mortem, 
the  recluni  w;is  found  to  orcufty  Iialf  the  abdominal 
ciivity  and  wast  thirteen  inehes  hmg  and  eleven  in 
circuniierence.  Its  walU  were  three  tiim'S  >us  thick 
as  natund,  more  particularly  the  )»eritotieal  coat. 

When  the  explorat«}ry  aao-periiie;d  0|}eration 
has  faileil  to  give  relief,  or  wlten  it  ia  inex[M-dient 
to  make  the  attempt  from  the  very  backwjird  posi- 
tion of  tl»e  genital  organ,  other  rneasiire!«  niutit  be 
adopted,  and  of  these  the  opening  of  the  large 
intestine  {hrough  the  alulomiiuil  wall  is  cerfaiiily 
the  best.  M.  Hochard,  in  the  *  jMenioires  do 
rAcademie  Im|ii'TiaI(^  de  Jledecine,'  18511,  gives 
ten  authentic  suece.ssf'nl  cas«.>  of  1  jttre's  operation 
in  the  groin  f"or  this  jUlection.  Holmes  informs 
uj?,  in  his  ailmiralde  work  '  On  tiie  Surgical  Dis- 
eases of  Children,'  that  he  had  not  met  wilh  the 
account  of  any  permanently  ^uccesj'ful  operation 
since  the  publication  of  liochard's  paper.  Guersant  opened  the  colon  in  the  groin  eleven 
times  in  succession,  and  once  in  the  loin,  without  t^aving  a  |»alient.  CTiralde.s,  however,  liad 
one  vase  in  which  a  child  lived  two  inonthj*  and  a  half  and  then  died  from  another  cause. 

The  operation  to  be  successful,  mu.'it  be  undertaken  early,  before  the  infant  h  exhausted 
and  peritonitis  set  in.  Delay  is  only  justiliable  when  the  bowel  is  not  distended  and  the 
symptoms  not  in  any  way  urgent, 

AVilh  res[>eet  to  tlif  form  o\'  ojieration  that  known  as  Littre's  is  probably  the  best,  vi2,» 
o[)ening  the  bowel  in  the  groin.  The  left  groin  is  usually  selected,  altlmugh  t!ie  right  luis 
been  reeommentled  by  Ilitguier  o!»  account  of  the  fivtjuent  bend  tu  the  culon  louards  th« 
right  groin,  luid  the  absence  of  the  rectum  in  these  ciu^ert,  Giraldes  al^^d  lam  fdiown  from 
diijsection,  that  in  tliirty  infants  o|ierati'd  tm  for  im|ierfoi-ation,  the  intciitine  was  ftaind  on 
ihe  left  in  all.  ('  Nouvtaii  Did.  de  Jled.  et  de  Chirurg.  pratiipie^,'  1M(14.)  I  have  on 
three  occasion-*  perOjrmed  Iluguier's  opei-ation  with  lempuniry  success.  In  the  htst  case« 
operated  upon  in  December,  lH7t<,  the  ctiild  (a  male)  was  twelve  days  old  brlVjre  relief 
was  sought,  and  he  lived  eight  days,  dying  from  chronic  peritonitis,  which  had  evidently 
existed  before  the  operation.  The  ai*liHeiat  anus  had  been  made  in  Ihe  lower  [lart  of  the 
lurge  inle*jtine,  and,  had  the  O[)eration  been  prrfurmed  at  an  earlier  period,  good  success 
W(add  (irobably  have  been  attained.  The  qnestiofi  is,  therefore,  Htill  suh  jutlice.  Amus^^at's 
operation  in  the  loin  is  rightly  put  aside  in  these  cases  on  acconnt  of  the  natural  looseness 
oi*  the  colon  at  this  part  in  children,  and  the  very  usmil  oblirpie  liirn  of  the  colon  after  its 
fiplenic  flexure.  Figures  likewise  helj>  towards  the  san»e  conclusion,  since  out  of  fourteen 
instances  in  which  Littre's  operation  was  performed,  nine  recovered,  whereas  two  only  out 
of  seven  recovered  after  the  himlinr  ofM'mtion. 

The  ojM^ration  itself  lui-s  been  described  in  page  47fi. 

In  the  tmitiiH'ittofthf  third  r/nss  n/ cases,  where  the  rectum  opens  into  the  vagina,  the 
sui-geon  may  lay  open  the  rectum  from  the  position  of  the  natural  anus,  having  previously 
{lassed  a  director  into  the  vaginal  orifice  of  the  gut  a;?  a  gui«le,  drawing  dtiwn,  when  pos- 
sible, the  bowel,  ami  fastening  it  to  the  integament  Viy  sutures,  as  originally  jierfornied 
wilh  success  by  Amassat,  As  a  guide  to  tho  perineal  incision,  a  bent  prol)e  may  be  passed 
into  the  vaginal  orifice  of  the  bowel,  and  the  end  turneil  towards  the  perineum,  cutting 
down  carefully  iipo'.i  it.  I  have  done  this  with  success  on  ftair  occasions,  and  in  all  stitched 
the  l*owel  to  the  margin  of  the  integument,  lorming  a  good  anus.  In  two  cases,  the  vaginal 
orifice  subsequently  idosed.  In  two,  that  were  operated  on  several  yeai"s  ago,  the  patients 
have  good  control  over  their  motions,  while  the  vnginiU  fecal  Hstula  seems  to  be  contract- 
ing, liquid  motions  alone  passing. 
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In  exceptional  inafances  tlie  deformity  seems  to  cause  no  inconvenience.  Ricord  has 
reconleil  one  {♦  Gjlz.  de.s  H6^>./  1^''>  »)  in  wliicli  lUe  woumn  was  inarrie<l  and  Ivur  husband 
was  <iuite  unconscious  iliat  anyiliing  abnoroial  about  tlie  purlj*  I'xisied,  Le  Fort  \iM 
recx:»rded  a  w?cond  in  whicli  the  woman  was  married,  and  liad  had  three  children,  tl>e  mal- 
formation having;  been  itccidentally  discovered  in  an  examination  tor  some  sui^^cled 
disease  of  the  t)owid. 

'*  In  such  i'nhV.a  as  these*"  adds*  Holmes,  *•  the  termination  of  t!ie  rectum  in  the  vaginii 
must  h«;  tolerably  free,  and  thtTL'  must  t'ither  be  an  rxtt^rnal  j*|diincter  or  the  internal 
sijliinelcr  must  be  liypertrophied.** 

When  tiie  Itoicfl  cwplies  info  the  bladdfr  or  urfthrn^  the  case  i.-*  very  hojjeless, 
tliou;^h  the  prospect!*  of  a  succe.s-lul  i.•'^nc  are  hcttrr  under  the  hitter  than  the  forun^r  eon- 
ditif»ns.  An  exploratory  operation  in  tlie  region  of  the  anus  may,  however,  be  made  with 
the  usual  caution,  in  tlie  ho|»e  ofreaehin;!  the  intestine,  and,  on  its  failure,  Littre's  opem- 
tioii  should  be  performed.  Mr.  Curling  h:Ls  rehtled  a  suoce?.st'ul  ca^se  of  thij*  operation  in 
a  Iniy,  eight  3'ear.s  of  age,  wlio  hail  a  good  anus  in  the  groin,  yet  »uffei*ed  from  tbc  occa- 
sional piissage  of  feces  into  the  urinary  pa!*!*ages. 

By  way  of  summary  the  following  conclusions  may  be  given: — 

1.  In  all  cases,  with  some  rare  exceptiouj*,  of  imperforate  anus,  obstructed  rectum,  or 
miiiplaced  anus,  an  ex[doratory  operation  in  the  normal  anal  jMiSiition  ought  lo  be  made, 
success  f(dlowing  tlie  attempt  in  nearly  half  such  ca:5es. 

:?.  Such  exploralury  operations,  however,  to  he  successfnl,  should  be  underliken  early, 
and  coiiducteil  with  great  caution— the  line  of  puncture  or  incision  Ijeing  upwiinls  and 
backwards  towards  the  sacrum. 

;5.  Wlien  these  means  fail,  or  are  inapidicable,  the  intestine  must  be  opened  in  the 
groin,  it  being  sIjII  an  open  (piestion  whether  the  right  or  left  side  ought  to  be  selected, 
though  the  latter  is  the  nsual  one. 

4.   When  an  artilicial  anus  has  been  made,  \\a  constant  dilatation  is  a  necessity. 

F<*r  further  informatinn  nt»  this  Ritbjecl  refer  to  Curlhig's  paper,  *Med.-Chir.  Trans.,*  vol.  xllH, 
and  FrrjK-li  L-ditirm  of  Ftolmes'a  'Sixr^rieal  Ditteasoii  of  L'liildrt>u,'  Ity  Dr.  Laroher.  BoiUmh&mer, 
Win.,  'iju  MiilteniiHilionH,'  WixkI,  New  York,  IhOO.     .^shtou,  'On  Rectum,'  3d  od.  i860. 


Injuries  of  tiik  UErTUM. 

The  anal  orifice  and  lower  part  of  the  reetttm  may  be  wounded  by  accident  from  fulls, 
or  by  design,  and,  when  this  ocH-urs,  hemorrhage  is  a  common  resulL  Hepair,  however, 
rapidly  goes  on  in  these  regions,  utid  wiih  the  arrest  of  bleeding  by  either  securing  the 
divided  artery  or  by  pressure,  an<l  water  dressing,  a  got)d  result  may  be  anticipated. 

Iji  1H70,  a  severe  exam[tk'  of  this  kind  came  under  my  care  at  Guy's  Iluspital,  in  a  boy 
a^t.  12,  who  was  impahnl  upon  a  rnil^  the  iron  spike  entering  the  (lelvis  of  the  inner  siile. 
of  the  right  tuberosity  of  the  ischium,  perfoniiing  the  rectum  altout  two  inches  up,  and 
lacerating  tlie  anterior  wall  of  the  rectum  ami  base  of  the  bladiler.  The  injury  was  fol- 
lowed by  collapse  and  attended  with  hemorrltnge.  I  saw  him  directly  after  the  accident 
and  made  a  free  incision  into  his  idadder  jvs  for  litliotoray,  in  order  to  secure  a  free  pa.^Aage 
for  the  urine  ;  it  being  clear  that  the  recto- vi\sical  peritoneal  pouch  wa-s  lacerated.  Somo 
though  not  severe  peritonitis  followed;  and  fece>  pnsse«l  prr  nnum  Jis  well  aa  through  tlie 
external  wound.  f)n  the  sixteenth  day  1  coiitse((iienlly  gave  npiuinto  lock  up  the  bowvUt 
with  a  view  of  making  a  sj)lint  as  it  were  of  the  feces,  and  to  keep  the  rectum  and  intes- 
tinal wound  quiet.  Success  loltowed  the  practice  and  the  wound  in  the  bowel  closed. 
Afler  four  days,  the  bowels  were  opened  after  a  dose  of  castor  oil,  and  convalescence  be- 
came e^f!ibli.-hed. 

In  parturition,  the  rectum  im  gometimes  laid  open  by  a  rwpture,  either  alone  or  with 
the  perineum,  and,  when  this  occurs,  the  rent  ought  to  be  bnmght  together  at  once,  for  if 
this  practice  be  not  adopted,  a  plastic  operation  subse«pjently  will  have  lo  be  performed. 

In  the  art  of  defecation^  small  lacerations  of  the  {inus  are  not  uncon>mon  when  the 
motions  are  very  large  or  hard  ;  and  II.  Mayo  (♦  Dis.  of  Reel.,'  IH.'I.T)  relates  the  cA*e  of  a 
lady  who,  during  a  violent  etfort  at  defecation,  felt  something  give  way,  and,  on  the  fol- 
lowing morning,  discovered  feces  in  her  vagina.  An  examination  revealeii  a  rent  two 
inches  np  the  bowel  large  enough  to  allow  the  end  of  the  finger  lo  pass  from  the  n>ctuin 
into  the  vagina.  Casesare  also  on  record,  when,  during  |)arturition,  a  child'*  head  passed 
into  the  rectum  and  was  delivered  per  anun). 

Itj  the  milder  forms  of  lacemtion  of  this  kind,  cleanliness  and  1a!talives,  as  u  rule,  nre 
ftuHicient  to  allow  the  parts  to  heal.     In  some  instances 
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case  becomes  one  of  fissured  anus  or  painful  ulcer  of  the  rectum^  and  should  be  dealt  %viih 
accordini^ly. 

Woiiiitls  of  the  rectnm  inflicted  liy  flie  surfreon,  as  n  rule*  heal  readily*  as  is  fnirly  |)roved 
by  the  cases  of  Hstuln  in  nno  trrjiled  hy  apenitiort^  and  ihc  reclo.ve^inil  openiljon  for  stone. 
The  puncture  nuide  in  tlu?  t>|><.>ration  t»f  tapping  the  bladder  fier  rectum  for  retention  algo 
heals  fjuickly. 

It  is  wfdl  to  remf  mber,  that  the  rectum  may  he  wounded  by  the  passage  of  a  bougie, 
enema  syringt%  or  the  introduction  of  an  O'Beirne***  tube.  Guy's  Museum  contains  speei- 
menu  illustratinjr  nl\  thci^e  formal  of  injury,  and,  at  St.  Bartholomew^,  there  is  a  Hpecimen 
of  ptrforation  of  the  rectum  by  a  metallic  clyster  pipe,  tlimygli  vvhicli  gruel  wjw  injected 
into  the  peritoneal  cavity. 

Foreign  Bodies  in  the  Rkcttm. 

These  may  be  introduced  from  withmd^  either  from  mischief  or  accident,  and  trouble 
may  be  experienced  in  their  removal,  their  shape  and  (wsitiou  influencing  the  result. 
More  commonly,  Iioweiier,  they  have  been  swallowed,  and  have  passed  down  the  canal, 
bt!Coming  caught  or  imfiueted  in  the  reclum.  They  are  not  unfreipiently  the  cause  of  anal 
abscess;  bones,  pins,  bri^den,  etc.,  bein^  constantly  found  in  the  rectum  under  these  cir- 
cnnjstances.  Stoiieii:,  hairs,  or  Imfikg  may  likevvi>;e  loryj  concretions  tliai  are  foreign  bodies. 
"When  hirge  foreign  bodies  have  been  introiluced  ititu  the  rectum,  or  concretions  or  solid 
masses  of  feces  become  there  impacted,  chloroform  should  he  given  to  allow  of  their 
removal,  care  being  Inken  not  to  injure  the  walls  of  the  howel  more  than  can  be  helped. 
With  the  patient  under  llie  influence  of  chloroform,  the  sf>liincters  become  so  relaxed  as 
to  allow  of  the  introduction  of  lnrg(*  instruments,  or  even  the  introduction  of  the  hand  lo 
guard  the  bowel  and  remove  tlie  Ibreign  body.  HiJttles.  pots,  cups,  corks,  rings,  jM^neil 
cai<es,  bougies,  sticks,  etc.,  have  been  impacle*!  in  these  regions,  and  considerable  care  ia 
needed  in  their  removal  t<»  prevent  injury.  The  injection  of  plenty  of  warm  oil  before  the 
attem|it  greatly  iacilitates  llie  operation.  Litliolomy  scoo[)s  or  lorccps  are  likewise  valua- 
ble, but  the  ingenuity  of  the  surgeon  is  necessary  in  every  case  to  apply  ihe  best  means  to 
carry  out  the  eml  in  view, 

A  large  coHeclion  of  such  eases  with  their  treatment  is  given  by  M.  Morand  in 
*  Memoirs  of  the  French  Academy  of  Surgery,'  vol.  iii,  and  by  Ashion  in  his  work  '  Oii 
the  Rectum.' 

Diseases  of  the  Ancs  and  Rectum. 

These  have  only  recently  received  sufficient  attention  from  the  great  body  of  surgeons, 
and,  as  a  consequence,  have  been  loo  offetk  allowed  to  fall  into  the  hands  of  **  quacks;'' 
and,  although  able  and  respectable  speeialisis  have  since  rescued  this  important  chiss  of 
eases  from  their  hands,  much  remains  to  he  done  by  the  profession  as  a  whole,  to  bring 
Ihe  diseases  of  these  [>arts  into  their  right  position,  that  is,  into  the  hands  of  the  general 
practising  body  of  (he  profession.  Again,  in  no  chiss  of  cases  are  so  numy  misifakes  met 
with,  and  these  almost  always  arise  from  a  want  of  proper  local  examination  of  the  (»arts. 
The  anus  or  rectum  is  either  uolooked  at  or  unexamineii  from  some  mif^takefv  notions  of 
delicacy,  or  badly  examined  from  want  of  knowledge  or  want  of  inclination.  Ihit  .smdi 
should  not  be,  and  every  patient  who  complains  of  anything  like  persistent  symptoms  in 
those  regions  should  he  as  carefully  examined  ns  he  or  she  would  be  were  any  other  locnlity 
eijually  affected.  To  do  this  some  nicety  is  required,  andj  to  help  the  student,  the  follow- 
ing hints  may  be  ncceptable. 

Examination  of  a  patient. — The  best  position  is  on  the  side  with  the  legs  well 
drawn  up  and  thighs  Hexed  upon  the  abdomen,  ihe  hips  being  brought  lo  tlje  edge  of  the 
bed  or  couch  in  a  g(K)d  light ;  the  surgeon^  with  one  hand  having  uncovered  the  parts 
aufliciently  to  expose  them,  may  then  mise  the  upper  buttock,  and  in  doing  this,  the  anus 
comes  well  into  view  ;  in  opemtions,  (his  may  be  done  by  an  as^sistant.  When  an  abscess 
exists,  it  will  then  be  seen  ;  if  a  fistula  be  present,  its  external  orifice  will  be  apparent. 
Fissures,  warts,  condylomata,  or  fleshy,  tlaltencd,  cutaneous  vegetations,  or  cancerous 
tubercles,  will  also  be  at  once  recognized. 

Pendulous  loose  folds  of  skin  about  the  anus  will  suggest  the  former  e.xistence  of  extenuil 
haemorrhoids;  blue,  turgid,  venous  projections,  their  present  existence.  A  tightly  con- 
tracted and  rigidly  drawn  up  anus,  as  a  rule,  means  some  painful  ulcer  of  the  part.  an*l  a 
palidous  anus  through  which  flatus  or  discharge  piisses  without  the  patient's  wish,  too 
often  indicates  extensive  rectal  ulceration  or  stricture. 
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Tnferttal  pihs  w1»en  proliiifsed  will  apjH*aras  turgHl,  vft>**'wlar,  miieoiis  projections*  coTeretl 
with  niin-iis  or  Moo«l,  sMiTWimlvd  hy  cverliMl  int**p[ument  more,  or  liss  itflematout*  ;  pro- 
lapsus rt-i.'li,  as  a  "nviitfr  or  It'ss  nnauliir  j»rojection  of  finmolli  or  rufous  mucous  uiem> 
Lranr,  wijli  a  ot-ntral  ink'stinal  orifive.  A  ftolypux  projt'cting  will  apprar  as  ii  cherry, 
Rurrountlfd  hy  healthy  Btruftun'f*.  All  these  points  are  taken  in  at  a  glant'e,  and  under- 
<*too<l.  A  tligitnl  examiiialion  rIiooUI  ihrn  be  em)>1oyetl  lo  confirm  or  refuJe  ttie  su«?ge«ition8 
thus  taken  in  by  the  eye.  To  do  this  well,  the  index  lin^jer  mu!*t  be  ihoron^hly  anointed 
with  lard  or  ointment,  it  being  a  good  phin  previously  to  till  the  nail  with  a  piece  of  sottp. 
It  should  then  be  applied  lo  the  anus,  and  flie  patieni  told  to  bear  down,  a^  in  dojrtg  lhi# 
the  sj»hincter  is  relaxed.  The  surgeon  can  then  with  e^ise,  and  without  pain,  introduce 
his  finger.  When  an  ideer  exist;*  at  the  anus,  pain  will  be  caused  by,  and  spjismodic 
resistance  offered  to,  the  introduction  of  the  finger,  and,  witli  the  pulp  ol"  the  finger  slowly 
moved  round  the  anu.s  the  ulcer  will  probably  be  Tell.  It  should  be  stated,  however,  that 
in  many  ca.-*eR,  this  ulcer  will  be  sem  by  a  careful  drawirrg  di»wn  of  the  skin  of  the  anus 
till  tlie  mnrn;in  of  the  niucotw  meuibrane  beforues  vi^ibb*.  A  spongy  nodular  feel  of  the 
raucous  membrane  just  within  the  j^pbincter  will  s^tingvst  internal  ha-morrboids  ;  a  local, 
tender,  and  raw  surface,  the  probability  of  a  sim|de  ulcer;  a  circuhir,  indurated  raw  (Sur- 
face that  of  a  sy|diilitic  fsore,  while  a  cancerous  ulcer  is  known  by  an  infiltrated  nodular 
and  lliickened  snrfa<'e.  A  stricture  within  two  inchciJ  of  the  anus  can  always  be  <letecled 
by  its  annular  fi>rni  or  the  obstruction  which  it  causes.  When  a  healthy  piece  of  bowel 
»eparate«*  the  anus  from  the  stricture  or  ulcemlicm,  the  probability  of  the  disease  being 
cancerous  is  rendered  great.  When  no  such  healthy  tissue  exists,  syphilitic  disease  is 
rendered  pmbabte.  A  digital  examination  will  nlways  detect  the  presence  of  scybala  or 
impacted  feces,  and  jdso  the  encroachment  of  uterine  or  |»elvic  tumors  in  women,  and 
prostatic  tumors  in  men.  To  confirm  these  opinions  thus  formed,  a  8|MH'ulum  mil}'  be 
used,  which  should  he  introrbtced,  w*dl  warmed  and  greased  in  the  same  way  as  the  finger, 
Mr.  Curling  says,  *♦  when  the  mischief  is  high  up  in  the  rectum  U*t  the  patient  stand  on 
the  left  leg,  with  the  right  thigh  and  leg  bent,  the  foot  resting  on  a  chair.  Tell  the  jMuicnl 
to  strain.  This  action  will  then  force  the  parts  down."  I  have  found  this  method  of 
examination  serviceable. 

Mr.  Allingham  *•  advises  the  prone  jiosition,  with  the  hipft  well  elevated  upon  linnl 
pillows,  to  such  an  inelination  that  the  intestines  will  gravifate  towards  the  diaphiiigm,  so 
tJuit  when  expiration  takes  filace  tlie  rectum  beconves  patulous,  and  you  can  see  as  far  n;S 
the  sigmoid  flexure  perfectly  distinctly."  This  mode  of  exanunntion,  he  informs  us,  wa* 
suggested  by  Dr.  Marion  Sims  [who  adopted  this  position  in  operating  ujton  the  vagina}. 
{'On  Diseases  of  the  Rectum,'  1H7I.) 

The  specubnn  represented  in  Fig.  ill!),  as  made  for  me  by  Krohne,  is  the  one  1  prefer. 

Tlir  prncfice  of  introdticintj  tha*.  tphofe  haml  into  tht  rectum  has  been  fr»?i]uenJly  adopted 
by  several  g<iod  surgeons,  atnl,  from  my  own  personal  experience,  1  believe  it  to  b«>  of 
value,  more  particularly  for  diagnostic  ]iurposes.  in  ca.ses  of  susi«ected  disease  of  the  rectum 
above  t!ie  brim  of  the  pelvis,  in  pelvic  or  abd<miinul  affections.  In  the  female  patient,  it 
is  more  readily  performeil  tlian  in  the  mule.  The  operation,  however,  is  neither  e:wsy  nor 
free  from  risk,  since  hicenttion  of  the  rectum  has  been  rt'c<*nled.  It  should  be  pertonned 
Avilh  the  patient  under  llie  infiuence  of  an  ana?sthelic,  and  with  extreme  slowness  (five 
minutes  may  well  be  spent  in  passing  the  sphincter  ani) ;  the  hand  sliould  l>e  well  greasfd 
and  iiitnidneed  with  a  screwing  motion.  When  the  hand  has  passed  within  the  rectum, 
much  care  is  required,  and,  when  the  narrowness  of  the  gut  forbids  easy  advance,  no  force 
sluudd  b«'  employed,  for  by  force  the  |T+*ritoneal  covering  of  the  bowel  ha:«  been  ruptured. 
With  the  hutid  in  the  rectutn,  the  part^  above  the  brim  of  the  pelvis  may  be  readily 
examined  ;  indeed,  the  kidneys  )>ave  been  felt,  and  pulsation  in  the  hirger  bniuches  of  the 
abilomifial  aorta  can  be  traced,  and  conseipjcntly  controlled. 

With  these  brief  general  remarks,  I  now  proceed  to  treat  of  the  special  affections. 


Fissure  and  Painful  Ulcrr  of  the  Anus. 

This  most  distressing  affection  produces  more  misery  than  any  other  IocaI  diseai«M*  with 
which  I  am  ac«|uainted,  and  rcndrrs  the  natural  act  of  defecation  an  agrinizing  one,  ofl»?n 
">  causing  great  drops  of  |»erspiration  to  course  down  the  temples."  It  is  usually  ciiused 
by  the  mechanical  splitting  of  the  orifice  of  llie  unua  from  the  pAS(»ag«  of  a  large  or  indu- 
rated motion,  at  the  junction  of  the  mucous  membnine  of  the  bowel  with  the  »kin,  although 
it  is  not  always  tiitceable  to  such  a  cause.  In  some  instances  it  seems  lo  owe  \i»  origin  to 
scratching  the  part«  when  highly  irritable.     It  is  usually  a  disease  of  iiduU  life,  Had  cotn> 
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tnon  to  both  spxes  ;  Ihmigli  it  lian  befii  found  in  children,  e\'t"ii  go  young  :ls  a  vi-ar  and  n 
half.  ('  Brit.  Med.  Jonrn..' Junt'  Olh,  187^.)  It  is  met  witli  iu  often  in  llie  heultliy  as  in 
the  feeble  snbjecl,  but  where  it  hai^  been  allowed  to  go  on  uncontrolled,  it  soon  lells  upon 
the  strongeRt  patient.  Consiipalion,  higli  feeding,  sedentary  habits,  and  want  of  local 
cleanlines!*,  are  the  conimon  causes*,  but  anything  that  sets  up  iiTitation  in  the  intesiinea 
i«  likely  to  produce  it,  and,  when  once  started,  unless  treated  with  discri  mi  nation,  it  may 
go  on  for  years;  indeed,  it  is  by  no  means  unu.^ual  to  hear  that  the  symptom*  have  been 
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endured  for  two,  four,  or  even  six  years.  It  generally  munifestei  its.  presence  by  some 
local  uneasiness  in  the  net  of  defecati*»n,  this  nneasineris  |uus:!iing  on  to  more  or  less  severe 
puin.  Tins  pain,  as  u  rule,  is  experienced  dyrtng  the  ]ia.si<uge  of  the  motion^  bui  in  »tome 
instances  it  comes  on  after  the  lapse  of  a  few  minuicK  or  even  an  hour  or  more  after  the 
act,  and  may  last  a  few  minute;?  or  hour.>.  When  it  passe;*  away,  the  patient  in  ea#y  till 
the  >ame  cause  excites  the  same  sym[»iomj*.  The  motions  will  often  be  "itreaked  with  a 
line  of  pus  or  blood  and  dimini>hed  in  size,  sometimes  being  flatlene<l,  at  others  pipe-like, 
and  this  diminution  is  pro4lueed  by  tlie  spasm  of  the  sphincter,  the  size  of  a  motion  being, 
in  disease  as  in  health,  greatly  determined  by  the  condition  of  the  sphincter. 

On  examining  the  auws,  the  lirst  fact  that  strikes  the  observant  eye  it}  the  unnatural 
resistance  tl«e  patient  makes  on  separating  the  buttocks;  and,  on  doing  this,  the  powerful 
contraction  of  (he  sjdiincler  that  will  be  visible.  On  attempting  lo  introduce  the  finger, 
eonsiderabh*  resistance  will  be  encountered,  and  the  greatest  pain  caused  if  the  surgeon 
persevere  in  liia  atlemjjt. 

The  symptoms  and  local  signs  of  the  affection  are  indeed  so  characteristic  that  the  true 
nature  of  the  case  can,  as  a  rule,  be  diagnosed  without  the  uitl  of  a  digital  intcintil  exami- 
nation ;  and  a  careful  ejr^<'r««/' examination  will  often  reveal  the  presence  of  an  ulcer  on 
the  verge  of  or  within  the  sphincter;  when  within,  its  outer  border  will  be  visible.  The 
ulcer  is  usually,  though  not  invariably  phice<l  at  the  posterior  margin  of  the  anus,  and  is 
rarely  larger  than  a  sixpence,  if  so  large.  When  recent,  it  will  be  soft,  with  slightly  ele- 
vated edges  ;  and  wlien  of  long  stantling,  indurated  with  an  irregular  surface,  small  poly- 
^K>id  growths  fringing  its  border.  The  ulcers  are  at  times  multiple,  in  exCe[>lional  eases 
involving  the  bowe!  higher  op.  It  is  an  afleclion  of  the  mucous  and  submucous  tissue, 
and  painful  only  from  its  position,  besides  being  obstinate  iit  hi-aling  from  its  connection 
with  the  sphincter  ani.  Sjm[>le  fissures  of  tlie  anus  rarely  involve  other  than  tiie  mucous 
membrane  and  skin  around  the  parts,  and  are  often  associated  with  piles,  though  occasion- 
ally with  small  polypi.  Ulcers  are  often  hidden  from  view  when  piles  or  folds  of  skin 
exist  about  the  anus,  but  pain  indicates  their  presence. 

In  women,  this  afiliclion  is  so  often  associated  with  reflected  uterine  symptoms  as  to  be 
frequently  overlooked,  and  in  mem,  urinary  irrilation  may  mask  the  disease-  Ueflected 
nerve  pains  in  the  perineum  and  down  the  leg,  us  in  sciatica,  or  in  the  loins,  us  in  lum- 
bago. &c.,  are  often  induced  by  the  affection. 

Treatment Happily  for  jmttents,  the  treatment  of  this  disease  is  as  successful  as  it 

is  simple.  Sini/ilep'ssnrt'g  are  readily  treated  by  the  adminislrution  of  a  laxative,  the 
local  application  of  the  nitrate  of  silver  or  of  lead  lotion  mixed  with  the  extract  of  opium, 
and  local  cleanliness,  with  simple,  nutritious,  and  unstimulating  diet.  When  the  parts 
are  indolent,  or  syphilis  suspected,  black  wash  may  be  used,  or  calumel  dusted  over  the 
pnrt  or  applied  as  an  ointment,  five  giiiins  to  a  drachm  of  lard.  In  other  cases,  the  appli- 
cation of  mercurial  ointment  with  the  extract  of  belladonna  gives  relief.  Injections  of 
the  decoction  of  rhatany  twice  a  day,  or  of  an  enema  composed  of  a  drachm  each  oi'  the 
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extract  and  tincture  of  rhatany  in  five  ooncus  of  water  aire  sometinu-'S  of  greiit  use,  an  uUo 
iodlolorm  its  an  ointment,  ten  j^nuns  to  llie  ounce. 

Wliuii  a  larger  ulcer  friaU,  tlie  enuse  of  spiLsm  and  pain,  and  is  quite  ret:cnt,  the  «ime 
treatment  maybe  eniplo}'e<l ;  but,  when  the  ulcer  has  existed  lor  any  time  and  has  a  luird 
base*  it  ib  ([uile  exceptional  for  u  cure  Uy  lake  plaee  by  these  means,  the  surj^eon  being 
hardly  justilied  in  making  the  attempt,  when  be  has  at  hand  sueh  an  eflleirnt  means  as 
the  diviiion  of  the  base  of  the  ulcer  with  the  superjtcfal  fibres  of  the  extern ftl  $phinrter. 
This  can  be  done  in  many  C4k*cs  by  the  introduetioii  <tf  the  finger  with  a  [►nd)e-i>ointed 
bistoury  prestK^d  flat  nj»on  it,  to  the  upper  margin  of  the  ulcc^r,  and  tl»e  division  of  the 
base  of  the  tjleer  by  turning  the  edge  of  the  knife  towards  the  surface  of  tlie  ulcer  and 
then  incising  it.  Boyer,  wljo  first  siiggf'stcd  the  principle  of  tivatment*  advised  tlie  free 
division  of  ihe  sphincter,  but  Cojdnnil  and  Ilroilie  introduced  the  minor  operation,  which 
in  the  loilk  of  cases  is  suffteient  to  effect  a  cure.  In  very  chronic  instances,  Hoyer's  ope- 
ration may  be  demanded.  W'lien  cliloroform  is  given,  a  specuhim  may  be  used,  an*l  the 
ulcer  being  exposed^  diN  iddl  by  a  sharp  bistoury,  transfixing  tlie  tissues  at  the  base  of  the 
ulcer  on  cutting  inwards.  The  essential  point  of  practice  to  observe  is,  the  free  division 
of  the  base  of  the  ulcer  down  to  healthy  tissue,  the  mode  of  doing  it  being  unimportant. 
"When  any  fold  of  skin  or  pile  exists  near  the  ulcer,  it  should  be  removed.  T\\ii  forcible 
diiutation  of  the  sphincter,  and  its  laceration  with  the  thnndis  in  the  reetum,  as  pmc- 
tised  abroad,  is  a  barbarous  treatment  com]iared  with  the  above,  though  when  a  patient  is 
under  chloroform  it  may  be  followed.  [Dilatation  is  recommended  by  Van  Biiren,  and  is 
frequently  empKiyed  in  this  country.] 

In  the  after-treatment,  the  bowels  must  be  kept  slightly  loose,  and  for  this  purpose 
nothing  equals  in  value  a  mixture  of  one  ounce  of  olive  oil,  rubbed  down  with  forty-five 
grains  of  carbonate  of  pota-sh,  and  mixed  with  seven  ounces  of  peppermint  or  chloroform 
water,  one  ounce  being  given  two  or  three  tinx^^s  a  day  to  produce  a  soft  evacuation. 
Indeed,  before  as  well  sus  after  tlio  operation,  this  mixltirc  should  be  employed  ;  when 
it  fails,  enemuta  ought  to  be  used.  The  diet  should  be  simple  and  rest  niaiulained  till 
the  cure  is  complete,  for  where  this  rule  has  not  been  observed,  1  have  known  the  ulcer 
to  become  so  indohMit  as  to  reqnire  a  second  division,  which^  under  other  eircunistanees, 
18  rarely  required.     Tellies  are  often  of  value  during  the  convalescing  period. 

Spasm  of  the  spMncter  is  not  a  disease  bat  a  symptom,  caused  by  reflected  irri- 
tation from  some  rectal,  uterine,  or  other  local  affection.  It  may  be  a  small  or  stiperficiiil 
ulcer  beytirid  the  verge  of  the  anus,  the  presence  of  worms,  the  existence  of  a  small  jMilypus, 
or  H>me  otlier  c«nse  of  irritation  of  the  mucous  membrane  lining  the  bowel,  but  a  local 
cause  will  be  found  after  careful  investigation. 

The  i^ame  remarks  are  also  up[dicable  to  neuralgia  of  the  rectum,  though  it  is  qoilo 
reasonable  to  believe  that  a  pure  neuralgia  uuiy  occur  of  this  fuirt  as  of  any  other.  Yet, 
08  a  rule,  it  is  caused  by  retli^cied  irritation  from  s(>me  nerve  with  which  the  part  is  con- 
neeled,  and  the  surgeon  should  clinically  so  regard  it.  It  is  said  to  bit  common  in  gouty 
6ubj«'cts,  and  can  certainly  be  relieved  by  free  purgation. 

Dr.  T.  Hinger,  an  able  surgeon  in  tlie  Indian  army,  has  related  to  me  several  cajsea  of 
thia  complaint  clearly  caused  by  malaria,  and  cured  by  large  doses  of  quinine. 


Anal  Auscess  axi>  Fistula  in  Recto. 

The  two  subjects  of  anal  abscess  an<l  fistula  in  recto  are  classed  together,  as  the  latter 
disejLse  is  almost  always  [»receded  by  the  former,  though  a  large  number  of  c:ise3  of  anul 
abscess  recover  without  passing  into  a  fistula.  Of  my  notes  of  2.']f»  consecutive  rji*p*  of 
the  two  disejvses,  4<'3  commenced  and  endetl  Jis  anal  abscess,  wliile  the  remaining  Wili  wen? 
treated  as  fistula  in  n-eto  ;  74  of  these  cases  wen*  females,  and  ir»2  males,  men  being 
evidently  more  liable  than  women  to  this  affection.  It  rarely  occurs  in  children,  though 
I  have  successfully  treated  a  ca<Je  in  a  nude  cliild  four  months  old,  and  a  second  in  one  of 
titteen  munlbs;  in  the  latter  the  fetor  of  (he  discharge  vdis  very  great. 

Of  the  causes  of  this  disease,  little  positive  information  can  be  given,  because,  as  B  rule, 
the  abscess  is  obscure  in  its  origin,  slow  in  its  progress  and  repair;  Dome  patients  oven 
professing  to  have  been  unconseious  of  its  existence  till  it  was  alM»ut  to  burst.  Id  other 
cu«es,  however,  they  are  very  acute  m  their  action,  and  very  jMiinful. 

That  an  anal  abscess  must  always  result  from  some  ulceration  of  the  bowel  within  th« 
sphincter  is  an  opinion  which  can  scarcely  be  regarded  as  true,  there  being  no  evidence  to 
support  such  a  view,  and  the  (act  that  so  many  as  forty>three  out  of  1^36  cases  of  anal 
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abscess  recovered  williout  forming  a  fistula  goes  fur  to  prove  its  error.  It  is  not  unfair* 
llierelore,  to  infer  thnt  in  many  cnses,  it  depends  upon  n  difftTent  cntise. 

In  tistula  in  recto  thi.s  jirq^unK'iit  niuMt  \h\  etjimily  strong,  t^iiice  it  i?  gi-nemlly  leli'ived  that 
ibi*  affection  is  merely  tbe  jsequel  of-the  anal  ahsc«'<;si ;  we  must,  coTisequently,  look  for 
some  other  nnd  more  general  cause  thun  tliat  ordinarily  received,  namely,  perforation  oi' 
the  bowel  from  ulceration. 

The  mechanical  irritntion  of  a  foreign  Itody  is  donhtless  an  ocrjisionnl  cause,  it  being 
by  no  meau$  tmconimon  for  a  surgeon  lo  remove  from  the  anus,  when  opening  an  abscess, 
a  piece  of  fish-bone,  bristle,  or  other  foreign  body.     Quite  recently  J  removetl  a  pin. 

These  afi'ections  may  occur  at  any  |>eriod  of  life,  though  I  hove  seen  a  fistula  in  a  child 
sis  months  old,  and,  in  the  majority  of  iniiiances,  it  is  found  in  adults  between  twt-niy  and 
foi'ty  years  of  age.  Dr.  Lipscomb,  of  St.  Albans,  related  a  case  to  nic  which  U»)k  place 
in  his  practice  that  Wfis  congenital,  the  mother  having  conceived  when  worrying  about 
her  husband,  who  was  suftering  from  rt-Jtula.  It  i^  very  oomnum  to  l»c  informed  that  the 
liHtida  had  existed  for  several  years  before  surgical  aid  is  sought. 

With  respect  to  tlie  connection  between  phthisis  and  tistula,  it  is  difficult  to  give  any 
positive  information.  During  the  eight  years  tlial  I  was  registrar  at  Guy's,  I  inquired 
carefully  into  this  jM>inl  in  every  case,  but  had  only  .3  out  ot  li.t3  in  which  either  iuemop. 
tysis  or  other  symptom  of  marked  plithisis  was  present.  In  the  majority  of  cise.^,  the 
patient  presented  no  more  severe  cachectic  pymptomj^  than  is  usually  met  with  in  other 
hospital  patients,  and  1  confess  to  being  somewhat  doubtful  as  to  the  fnct,  that  tis-tuta 
in  recto  is  a  common  consequence  of  phthisical  diseaFc.  When,  however,  tistuln  and 
[ditiiisis  are  assocjiated,  the  former  is  usually  of  a  bad  form. 

When  a  tistula  has  two  openings,  one  externally  and  the  other  into  tlie  bowel,  it  is 
called  complete.  When  there  is  an  external  but  no  interna!  opening  to  be  found,  it  is 
known  as  the  blind  erfemaf.     When  an  internal  but  no  external,  blittfl  internal. 

That  as  a  rule  an  internal  opening  exists  is  now  scarcely  doubteiU  although  at  times 
then:*  may  \n*  great  difficulty  in  tindinji!  it.  M.  Kibes  in  1819,  examined  the  bodies  of 
seventy -five  people  who  died  with  Jii^tula,  and  in  all  he  found  an  internal  opening ;  in 
nearly  all,  this  was  placed  just  within  the  sphincter,  but  in  no  inst.ince  wa>  it  higher  than 
half  an  inch.  iSIodern  surgeons  now  acce])t  these  facts.  The  pus  that  forms  in  these 
parts  is  ver}' offensive  jit  times,  as  often  from  the  nlisorption  of  fetid  gases  through  tlie 
raiicous  membrane  as  from  the  mixture  of  feculent  matter.  In  a  Uirge  number  of  cases, 
the  discharge  has  no  fecal  odor. 

It  should  always  be  remembered  that  an  anal  fistula  may  accompany  severe  rectjtl  dis- 
ease, such  as  stricture  or  ulceration,  or  tliat  it  may  be  connected  witli  diseasi*  of  the  pelvic 
bonesi,  &c.  In  the  case  of  an  old  man  with  an  enormons  abscess  between  the  iHise  of  the 
bladder  antl  the  rectum,  constitutional  iiymptoms  were  very  severe  till  two  deep  incisions 
Were  nmde  on  either  side  of  the  [jerineum,  giving  exit  to  a  quantity  of  pus,  when  an  excel- 
lent recovery  ensued.  In  this  instance  it  was  a  question  whether  the  prostate  gland  vvsis 
in  faidt  but  no  other  symptoms  of  such  a  complication  could  he  .ascerlfained. 

TiiEATMENT — In  cases  of  anal  abscess  free  incision  is  the  best  practice,  which  should 
be  made  a&  soon  as  fluctuation  can  be  felt  externally  or  through  the  bowel.  Deep-seatetl 
abscesses  in  these  regions  should  not  be  left  to  natural  processes  to  open.  When  the 
abscess  is  in  front  of  tfie  anus  and  rectum,  an  early  o[jening  may  be  called  for  on  account 
of  the  retention  of  urine  to  which  it  may  give  rise.  The  incision  should  be  made  from 
witlmut  inwards,  in  a  line  radiating  towards  the  aniiiv.  In  deep-seated  abscenst's,  fine  or 
two  fingers  may  be  inserted  well  into  the  rectum,  and  the  abscess  pressed  forwards  before 
the  incision  is  made,  a  sharp  straight  bistoury  being  the  best  instrument  to  use.  A  piece 
of  oiled  lint  should  be  inserted  into  the  wouml,  and  kept  there  for  a  day. 

In  a  case  I  saw,  in  1872,  owing  to  the  neglect  of  making  an  early  oiM»ning,  emphysema 
and  phlegmonous  inflammation  of  the  perineum,  scrotum,  |)enis^  and  abdomen  even  uji  to 
the  axilla  took  place,  a  free  coannunication  evidently  existing  between  the  bowel  and  the 
abscess.  The  patient  died  from  the  constitutional  irriiation  of  t!»e  disease.  The  i^loughing 
of  tlje  cellular  tissue  was  very  extensive  and  the  factor  of  the  sloughs  was  something  to 
remember. 

After  the  abscess  has  been  opened,  the  patient  should  be  Lepl  at  rest  in  the  horizonlAl 
posture,  water  dressing  apjdied  to  the  woun<U  Jin<l  the  most  perfect  cleanliness  obs«?rved, 
laxatives  being  given  when  the  motions  are  hanl,  and  also  tonics  to  improve  the  health. 

When  a  fistula  existti,  the  best  Operation  is  its  divitjion  into  the  bowe-l,^  the  action  of  the 
sphincter  ani  having,  doubtless,  a  powerful  influence  in  retarding  repair  The  bowels 
should  previously  be  cleared  by  a  mild  purge  two  days  before  the  o[»emtion,  and  an  enema 
34 
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given  on  tlie  morning  of  its  performance.  The  patient  should  be  placed  on  the  side  npon 
wliich  the  fistula  t^xists,  with  the  legs  well  drawn  up,  and  brought  to  the  edge  of  the  bed 
or  eoudu  such  position  being  better  than  that  on  the  elbows  and  knees,  or  the  stooping 
over  a  chair.  An  assistant  sliould  sepanite  the  buttocks.  The  surgt-on  ought  then  to 
introduce  ii  fine  probe-pointed  grc»oved  director  into  one  of  the  fijilulous  opening^s,  and, 
with  the  greatest  genllene&Jf,  guide  it  through  the  fistula.  Anything  like  force  on  the  [wirt 
of  the  sphincter  will  excite  resistance  to  its  introduction  and  ea«se  pain.  When  the  end 
of  the  pndte  pjiRses  into  ilie  bowel  throtigli  the  iiilemal  opening,  all  that  is  rwpiired  has 
been  effected,  and  if  dillicidty  he  ex}nerienced  in  doing  this,  the  well-gr«.'ased  index  linger 
of  the  opfM)sile  hand  can  be  carefidly  inserted  inio  the  rectum  and  the  internal  ojiening 
fell  for,  through  which,  w^hen  found,  the  end  of  tlie  [uobe  can  readily  be  gnided  into  the 
bowel.  When  no  internal  opening  exists  (a  rare  condition),  the  director  must  be  forced 
tljrough  the  bowel  a!  the  uppiT  |mrl  of  the  sinus. 

A.s  soon  as  tlie  director  is  felt  in  the  rectum^  the  patient  sliould  be  told  to  strain,  the 
surgeon,  at  the  same  time,  witli  his  index  finger  booking  its  end  downwards.     By  these 

means  the  director  will  be  made  to  protrude  from  the 
anus,  when  the  whole  of  the  li.risaes  bridged  over  C4in 
be  reiidily  divided  (Fig.  320). 

When  the  fistula  runs  higli  up  and  much  force  is 
colled  for  to  turn  the  probe  out  of  the  anus*,  it  is  bet- 
ter to  [>uss  a  s[>eculum  and  to  divide  the  fistula. 

When  a  long  ^iniis  runs  up  by  the  side  of  the 
bowel,  it  sliould  be  laid  open  through  a  6(>eeulum,.  to 
leave  it  alone  not  being  a  safe  practice — for,  although 
in  some  cases  a  cure  may  take  place,  in  many  the 
discharge  into  the  rectum  will  continue  and  but  little 
good  will  have  been  effected  by  the  external  opera- 
tion. The  presence  of  tills  internal  discharging  fistula 
ts  generally  indicated  by  the  appearance  of  pus  Uf>on 
tlie  motion. 

Wlieii  many  sinuses  exist,  they  should  be  laid  open, 
although  it  is  not  necessary  to  divide  the  sphincter 
in  more  than  one  [dace,  as  a  double  division  of  the 
sphincter  is  apt  to  he  followed  by  incontinence. 

After  operadon,  the  wound  should  be  well  plugged 

with   dry  cottcm    xvool  down   to  the    bottom,  and  no 

careless  iiitrodMCtioii  of  the  plug  will  suffiee.     By  tinn 

measure,  all  bleeding  can    be    controlled,  and   any 

amount  of  pressure  applied  by  means  of  a  T  bandage.     Wlien  no  bleeding  exists,  only  a 

mo<lerate-sized  plug  is  necessary. 

On  the  second  day,  the  dressing  may  be  removed,  there  being  no  occasion  to  reintro- 
doce  the  plug,  a  pi«'ce  of  oiled  wo<<l  or  lint  gently  introduced  to  absorb  discliarge  being  all 
that  is  required.  The  wound  should  be  kept  clean.  When  indolent,  it  can  bestimulmed 
by  some  lotion  of  nitric  or  carbolic  acid,  terehino,  or  tincture  of  ioiline  ;  tonics  and  good 
diet  being  also  valuuble.  The  horizontal  position,  not  in  bed  but  on  a  s^fa,  must  be  main- 
tained«  however,  till  the  parts  are  healed. 

In  the  Uind  internal  fistula,  a  guide  to  the  external  wound  may  often  be  found  by  means 
of  a  bent  probe  h(M>ked  throHgh  the  internal  opening,  and  the  cAse  treated  as  any  other. 

When  severe  bleeding  complicates  the  case,  a  speculum  may  be  passed,  and  the  vessel 
seized  and  twisted.  When  this  cannot  be  done,  the  reclum  may  be  well  plugged  with  a 
siK)nge  saturated  in  alum  ;  but  jia  a  rule,  a  well-applied  ^lad  and  pressure,  adjusted  with  a 
T  bandage,  are  aullicient  to  control  it. 

A  piece  of  ice  put  into  the  centre  of  a  cup-sponge,  and  applied  to  the  anu8  not  only 
arrests  bleedings  but  gives  great  comfort  in  this  as  in  almost  all  anal  operations. 

When  a  cutting  operation  is  inexpedient,  as  in  *•  bleeders,"  or,  when  the  patient  will 
not  submit  to  it,  the  division  of  the  fistula  with  a  metallic  wire,  heated  by  the  galvanic 
cautery,  is  a  faultless  nietbod.  Indeed,  in  all  cases  of  fistula,  where  this  apjmnitu^  can 
be  obtained,  it  is  the  best  means.  It  readily  divides  the  tissues,  ibc  two  ends  of  the  wire 
being  made  to  project  through  the  two  orifices  of  the  fistula,  thus  burning  their  way  out 
with  a  sawing  movement.  There  is  little  pain  at  the  lime,  and  scarcely  any  aft«T,  with 
no  loss  of  blood,  and,  what  is  more,  no  need  of  any  subsequent  dressing,  as  n  cauterized 
surface  must  heal  by  granulation. 


OruoTed  prubc   pftMod  tltroiMrti  anftl  flitnU 
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When  this  plan  cannot  be  followed,  the  treatment  by  ligature  1ms  been  adopted.  Mr. 
Luke  revived  the  pnicttoe  in  lH4i>,  but  it  Itus  now  fallen  iiiio  desuetude.  Were  I  called 
on  to  adopt  the  jiraetice,  I  should  use  an  indiu-rubber  ligature. 

In  mre  cai»es,  Hstula  may  be  treated  by  injection,  a  daily  injection  of  the  sinus  with 
some  tincture  of  iodine,  sulphate  of  «inc,  or  nitrate  o(  silver,  having  been  folloived  by  a 
cure;  yet  such  cases  are  too  exceptional  to  justify  the  i-ecomniendation  of  such  treatment. 

When  the  ftfitient's  condition  is  8Uoh  as  to  forbid  any  hope  of  repair  in  the  wound  Uiking 
place,  the  operation  for  fistula  should  be  set  aside;  hut  the  existence  of  polnjonary  uiis- 
chief.  if  not  fur  advanced,  ia  no  argument  against  its  adoption;  nay,  it  may  be  made  u*e 
of  as  an  nrgumenl  in  favor  of  surgical  interference — recent  investigations,  jis  already 
alluded  to  in  an  early  chapter,  having  indicated  that  the  long  existence  of  suppuration  is 
liable  to  8et  up  tuberculous  di.wase.  Practically,  however,  it  is  undoubtedly  true,  that 
fistula  may  be:  divided,  and  heal  in  far  from  healthy  subjects,  and  the  general  health 
improve  aftt-r  the  operation,  [I  believe  this  to  be  true,  yet  in  one  instance  where  the 
lung  condition  was  advanced  il  was  impossible  for  me  to  obtain  granulations  of  a  healthy 
character,  and  the  wound  remained  uiicicatrized  uniii  the  patient's  death.] 


Hemorrhoids  or  Piles. 

In  a  clinical  point  of  view,  these  may  be  divided  into  the  ^^  bleeding*^  and  *•  non- 
htettiingy  The  former  are  generally  the  internal^  and  composed  of  a  highly  vascular 
tissue,  involving  the  mucous  membrane  of  the  rectum  and  the  submucous  tissue,  with 
enlarged  arteries  and  veins.  Where  the  arterial  element  predominates,  the  tumor  has  a 
bright  red  strawberry  aspect ;  where  the  venous,  a  dusky  hue.  They  are  closely  allied  to 
nsevoid  structure  nnd  discharge  arterial  blood. 

The  non-hUeding  or  external  piles  are  composed  of  the  loose  folds  of  skin  that  surround 
the  anus;  or  a  varicus^e,  intlamcd,  or  ruptured  vein.  When  inflamed,  these  folds  become 
a3dematous  and  inliltrated  wilJi  organized  inflammatory  products,  and  appear  as  Hesliy 
growths  of  various  degi-ees  of  density.  The  venous  hemorrhoids  also  become  swollen,  and 
a[)pear  as  bluish,  tense,  and  j>ainful  tumors.  When  in  an  active  stat'C,  they  may  encroach 
uf>on  the  mucous  membrane  of  the  rectum  and  appear  as  large  as  a  walnut,  but,  as  a  rule, 
they  are  about  the  size  of  a  not.  They  rarely  give  rise  to  much  annoyance  when  cleanli* 
nes8  is  observed  ;  but,  under  other  circumstances,  they  cause  much  Uh'uI  irritation.  When 
swollen  or  inflamed,  however,  they  give  great  distress  from  the  sensitive  condition  of 
the  skin  at  these  parts.  External  piles  also  are  oec«si*mnily  the  cause  of  hemorrhage, 
the  blood  at  times  coming  direct  from  an  ulcenited  vein,  and  is  then  venous.  At  other 
times  il  will  be  profuse,  but  its  exact  seat  is  nctt  so  evident.  The  flow  cooies  from  between 
the  [lendulous  £aps  of  skin,  and  ceas<.*s  when  lliey  have  been  removed. 

The  Treatment  of  these  external  piles  is  simple,  and  excision  is  the  only  rndical  cure. 
The  pendulous  fla[)a  of  skin  that  surround  the  anus  may  be  removed  with  a  pair  of  >harp 
scissors,  tlie  tumor  having  been  drawn  forward  with  a  pair  of  forceps.  These  incisions 
should  be  made  in  lines  radiating  towards  the  anus.  When  coagulated  blood  has  been 
IX)iired  out  into  the  })ile  and  a  tense  painful  tumor  exists,  it  may  be  punctured  or  laid  open 
with  a  lancet ;  bleeding,  when  it  occurs,  being  easily  arrested  by  cold  and  modenUe  pres- 
sure. When  the  pile  is  inflamed,  leeching  often  gives  comtbrt,  and  the  application  of  a 
poultice,  covered  with  the  extract  of  opium  gives  relief.  When  the  part  suppurates,  the 
abscess  may  be  opened. 

In  the  early  stage  of  the  affection,  local  cleanliness,  the  abstinence  from  highly  seasoned 
food  and  strong  wines  are  mostly  sufficient,  the  bowels  being  kept  clear  by  enemaia,  or 
the  occfisional  dose  of  a  mild  aperient,  such  as  the  compouml  rhulmrb  pill  l>efore  dinner, 
some  saline  purgative  water  or  electuary.  When  local  irritation  exists,  an  ointment  eom- 
po«^d  of  equal  parts  of  zinc,  nitrate  of  mercury,  and  subacetate  of  lead  is  very  valuable, 
some  recommend  also  the  compound  gall  ointment.  An  ointment  of  zinc  and  the  extract 
of  belladonna  is  very  useful. 

Internal  piles  are  very  insidious  in  their  growth  ;  so  insidious,  indeed,  that  bleeding 
16  often  the  first  symptom  that  attracts  notice*  On  inquiry,  however,  it  may  generally  be 
made  out  that  constipation  hius  been  the  normal  condition,  and  that  irritation  about  the 
anus,  with  a  feeling  of  heat  and  fulness  in  the  jmrts,  had  previously  existed-  These  piles 
often  appear  after  parturition.  When  the  parts  inflame^  there  will  be  throbbing,  and  pain 
in  defecation  ;  when  they  protrude^  there  will  be  one,  two,  three,  or  more  masses  of  thick- 
ened mucous  membrane  with  nafvoid  structure,  presenting  either  a  smooth  and  tense,  or  a 
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of  hluoi.!  from  tlie  wliolt-  siirluce,  or  the  hh>o(l  may 
spurt  from  u  disthu't  oritire.  The  blood  is  almost 
always  red  and  arterial,  ami  the  mueous  projection 
is  surrounded  by  skin,  more  or  less  pendulous,  <cde- 
matous,  or  infiltrated  with  inflammatory  products 
(Fig.  321). 

When  the  parts  are  not  inflamed,  this  hemor- 
rhoidal mass  ma}^  protrude  only  during  defecation, 
and  return  naturally,  or,  alter  a  little  pressure.  When 
ihc  disease  Iia-*  been  of  long  duration,  the  pile  may 
protrude  on  the  (slightest  exertion,  even  on  the  pa- 
tient assuming  the  erect  posture  or  on  coughing:  liie 
>- '^^j^M^ J'    '•  "  •  whole  mucous  mt-mbrane  of  the  rectum  ot^len  (wirtici- 

^^■^^^^^^^  pating  in  the  prolai)se,  and  adding  to  the  cliscomfort, 

ibu<niftl  bemorrhoiilA.  The  poln  attending  the  (levelopment  oflhe.se  piles 

varies  vastly,  small  liemorrhoids  often  giving  rise  to 
severe  local  distress,  while  the  larger  cause  but  Hitle.  An  inflamed  j»ile  is,  however, 
always  painful,  and  a  prolapsed,  sirangulatetl,  infiamed  one  the  most  of  all.  WJiere  pain 
is  excessive,  and  more  particularly  after  defecation,  tlicre  is  a  strong  prol)ability  that  a 
fiMgure  or  nicer  complicates  the  case. 

The  amount  of  heiHorrhmje  bears  no  projiortion  to  the  extent  of  tlie  disease.  In  one 
of  tlif  worst  cases  of  heuroiThage  I  cvlt  saw,  in  which  a  lady  was  blanched  and  almost 
pulseless,  the  pile  wjus  not  larger  than  half  a  nut  ;  it  was  of  the  reticulated  kind,  and  the 
Idood  spurted  out  from  u  ve>Rt-l  as  large  as  the  radial  aiiery.  On  th*"  removal  of  the  pile, 
a  complete  recovery  ensued.  On  the  other  hand,  it  is  remarkable  to  what  an  extent  lliC 
ioeat  diseajse  may  develop  in  some  cases  without  producing  excessive  bleeding. 

Tiie  bleeding,  a.<  a  rule,  takes  place  after  the  acti(»n  of  the  bowels,  and  covers  the 
motion  ;  occasionally  it  precedes  it ;  but  in  many  inslanees,  it  is  ^piite  independent  of  all 
action  of  the  bowels,  blood  flowing  on  the  patient  assuming  the  erect  posture,  or  at  odd 
times  without  any  sucli  cause. 

The  amount  of  blood  said  to  have  been  lost,  under  these  circumstances,  is  somewhat 
remarkable,  writers  ujvon  these  subjects  relating  the  loss  of '*  three  chambcr-polfuls," 
*•  eight  or  nine  pounds,"  &c.  Doubtless,  in  many  of  these  accounts  there  is  exaggera- 
tion ;  still,  all  surgeons  must,  at  times,  be  astonishetl  at  the  loss  of  blood  that  takes  place 
in  these  cases  daily,  sometimes  for  years,  but  with  little  apparent  interference  with  the 
general  health. 

The  discharge  of  a  thick  mucus  from  the  anus  is  a  frerjucnt  accompaniment  of  tbia 
affection,  and  of  a  nuico-purulent  secretion  when  ufcerafion  complicates  the  cnse. 

Urinnri/  irritation,  and  at  times  retention,  in  both  male  and  female  subjects,  often  ndd 
to  the  distress,  and  in  women  womb  complications  produce  the  same  eflect. 

Nerve  pains  passing  upwards  to  the  loins,  hips,  and  round  the  sacrum,  or  even  down- 
wards to  the  heel  and  sole  of  the  foot,  are  likewise  met  with.  Brodie  gives  a  cnse  in 
which  the  heel  pain  was  the  most  prominent  feature. 

What  are  called  dyspeptic  symptoms  are  almost  always  present,  the  assimilating  organ* 
suflVring  as  well  as  the  circulatory  and  nervous  systems. 

This  affection  is  usually  met  with  after  puberty.  In  early  lift;,  men  are  probably  more 
liable  to  it  than  women,  but,  after  forty-five,  both  apftcar  equally  liable. 

Constipation  has  probably  an  important  influence  in  causing  the  disease  and  certainly 
in  increasing  it,  but  sedentary  occupations  and  high  living  ap|K*ar  to  have  a  stronger 
efleet.  In  the  prosperous  classes  of  society  this  malady  is  said  to  be  common,  although 
in  the  poor,  daily  hospital  experience  does  not  help  to  confirm  the  notion  that  it  is  rare. 
Whatever  tends  to  retard  the  flow  of  blood  from  the  hemorrhoidal  veins,  such  aa  preg- 
nancy and  abdominal  tumors,  aggravates  the  disease,  and  whatever  tends  to  keep  up 
irritation  in  the  rectum,  such  aa  drastic  purgatives,  worms,  and  pungent  food,  ftct«  in  a 
similar  manner. 

A  pile  may  be  mistaken  for  a  polypus,  but  the  smooth,  firm  surface  and  pedunculated 
form  of  the  latter  will  reveal  its  true  nature.  Asain,  a  ring  of  pile*  might  Ikj  confounded 
with  prolapse  of  the  rectun>,  but  the  uniform  smooth  and  generally  non-bleeding  surface 
of  the  latter,  with  its  broad  attaehmenis,  ought  to  he  enough  to  prevent  the  error. 

Ej'tenial  piles  when  ulcerated  may  also  assume  very  much  the  aspect  of  venereal  anal 
outgrowths,  which  can  be  made  out  oidy  by  the  history  of  the  case  and  other  clinical 
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sympionis.  Finally*  it  must  not  be  forgotten,  thiit  hi'inorrhoido  may  bo  merely  a  conse- 
quence of  anothi?r  diseiise.  sutih  as  stricture  of  the  rectum. 

Treatment. — Al!  piles  do  not  re(|uire  removal.  In  tlje  early  period  of  their  growth 
they  may  be  so  successfully  treated  hy  what  is  called  palliative  treatment  as  to  render 
more  active  measures  unnecessary  ;  and,  in  the  very  cachectic  and  diseased,  it  may  not 
be  expedient  to  do  more  than  relieve  i  although  it  must  be  added,  that  unless  organic  ilis- 
et»de  exists  to  threaten  life,  there  are  few  general  conditions  of  a  [)atienl  that  forbid  the 
removal  of  a  severe  bleeding  pile.  Again,  when  pilt-s  occur  in  plethoric  subjects  who 
are,  perhaps,  what  has  been  described  as  apoplectic  or  gouty,  and  an  attack  of  them  is 
preceded  by  constitutional  disturbance  and  f*)!lowed  by  n.'li«?r,  the  surgeon  should  be  care- 
ful in  clicckiug  suddenly  the  flaw  of  blood,  as  such  a  measure  is  undoubtedly  sometimes 
followed  by  alarming  constitutional  symptoms,  though  such  ciuscs  are  rare. 

TUe  pat/infive  or  ge/ifraf  treatment  of  jnles  means  attention  to  diet ;  the  giving  up  of 
high  living,  and  the  taking  of  simple  nutritious  food  in  moderation,  beer  and  spirits  in 
particular  btnng  avoided. 

The  boweb  should  he  regulated  by  the  Mistttra  Oht  already  described  (p.  528),  or 
by  castor  oil,  rhMbarb  and  magnesia,  or  some  saline  medicine  or  mineral  wat»*r,  such  as 
Vichy,  Friedrichshall,  or  PuJlna.  and  when  these  fail^  by  eneraata.  Indeed,  the  daily 
enema  of  cold  water  or  the  use  of  the  rectum  plug  through  wiiich  cold  water  is  allowed 
to  flow  is  of  great  value.  Violent  purgation,  more  particuhirly  by  aloes  and  colocynth, 
should  he  avoided.  Some  prescribe  copaiba,  but  its  nauseous  ijualities  forbid  its  general 
use.  The  confections  of  senna  or  sulphur  are  useful,  and  that  of  black  pi^p[«r  (Ward's 
pa«te)  has  been  always  yiopular.  A  mixture  of  confection  of  senna  5J,  confection  of 
Bulphur  5J,  powder  guaiacum  5'j»  '"^'l  treacle,  is  very  bent-ficial.  Dr.  Cleland  recom- 
mends ( *Pniclitioner,*  Jan.,  1H7G)  the  use  of  the  liquor  bismuth  5U^  "I'^^d  with  5J  of 
starch,  as  an  enema,  to  be  used  at  night  in  prolapsus  recti.  In  jules,  both  in  th«?  child 
and  adult,  drachm  doses  of  glycerine,  combined  with  15  grains  of  citric  acid  and  some 
vegetable  bitter  three  times  a  day,  may  be  administered. 

When  the  secretions  of  the  liver  and  intestines  are  unhealthy,  a  little  blue  pill  or  gray 
powder  and  chalk  at  bedtime  are  sometime*  of  use,  some  bicarbonate  of  potash  in  gentian 
or  calumba  assisting  recovery. 

Absolute  local  cleanliness  should  always  be  observed,  and  the  recumbent  |>osition 
assumed  after  defecation,  the  prolapsed  pile  being  always  reduced  at  once  by  gentle  pri.*s- 
6ure.  By  these  dirt'erent  means  an  attack  of  piles  may  pass  awiiy  never  to  return,  or  to 
do  so  after  a  long  interval  ;  but  even  in  the  worst  cast-a  relief  may  be  given. 

When  the  piles  are  inflamed  the  application  of  leeches  occasiojially  gives  great  relief, 
bleeding  being  encouraged  by  hot  fomentations;  such  means,  however,  are  rarely  called 
for,  the  complete  washing  out  of  the  lower  bowel,  rest,  and  fomentations  being  generally 
suHicient.  In  some  cases  the  application  of  ice  in  a  cup«sponge  gives  more  relief  under 
these  circumstances  than  any  otlter  remedy. 

When  the  prolapsed  internal  piles  are  strangulated  by  the  sphincter  spasmodically  con- 
tracting around  the  mass,  sloughing  of  the  whole  may  take  place.  Under  these  circum- 
Ft4tnces<,  great  pain  is  caused  by  the  tension  of  the  parts,  and  on  one  occasion  I  was 
tempted  to  cut  of!"  with  scissors  some  of  the  projecting  portions,  when  the  relief  was  so 
marked  that  I  wotdd  repeat  it  under  tiie  same  circumstances,  though  to  adopt  this  practice 
with  safety,  the  pile  must  be  in  the  condition  that  precedes  its  death.  When  this  slough- 
ing take^  place,  a  cure  may  follow.  During  the  sloughing  process,  a  poultice  is  the  best 
appliciition. 

The  mucous  discharge  from  the  bowel  in  long-existing  piles  can  only  be  met  by  ene- 
miita  and  the  upiilication  of  nj^tri agents,  an  ointment  of  tannic  acid  ten  grains  to  the  ounce, 
oi  gall  and  opium,  or  of  extract  of  rhataiiy,  half  a  drachm  to  the  ounce  of  lard  or  sperma- 
ceti, being  good  local  applications.  The  occasional  introduction  of  a  suppository  of  tannic 
acid  into  the  rectum  is  likewise  a  valuable  expedient  :  and  an  enema  of  alum  or  tannin^ 
five  grains  to  the  ounce,  is  also  serviceahle,  Allingham  speaks  highly  of  an  ointment  of 
the  persulphate  of  iron,  half  a  druchm  to  one  dmchm  of  the  unguentum  cetacei,  or,  as  a 
lotion^  twenty  grain*  to  an  ounce. 

Surgical  Treatment. 

Unless  the  general  condition  of  the  [latient  forbids,  all  pih^s,  external  or  internal,  should 
be  i-emoved,  when  they  not  only  give  local  annoyance,  but  by  the  hemorrhuge  produced 
they  upset  the  genenil  henlth  of  the  patient  and  Induce  weakness.  To  uccomplisli  this 
many  means  are  at  our  disposal. 
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External  hemorrhoids  ought  to  be  removed  by  abscission. 

Internal  pilesi  ought  never  lo  be  excised,  but  ilestroye^tl  hy  llic  galvanic  or  actual 
cautery,  or  ligiitured.  In  the  bands  of  mimy  surgeons,  iht;  ligature  still  hold?  ils  gi'Oun<i, 
but  with  as  many  it  has  been  nearly,  if  not  altogether,  superseded  by  the  cautery.  In  a 
few  cases  nitric  acid  is  of  service.  I  have  used  the  Itguture  only  in  exceptional  cases  for 
at  least  fourteen  years.  In  Paris,  a  plan  of  treatment  has  been  suceesstul,  which  claims 
attention,  as  it  n?ceives  the  support  of  M.  Vernueil.  It  consists  of  forced  amil  dilatations, 
either  by  the  thumbs  of  the  sur^reon  (tr  by  means  of  a  dilator,  the  piles  witliering  after  one 
full  dilatation  of  the  anus.      ('  Union  Medicale,'  !Miirch  G,  1877.) 

The  ligature — The  liemorrlmidul  tumors  having  been  made  to  protrude  by  the 
patient  straining  over  a  stool    (containing  hot  water,  or  by  an   enema  of  warm  water,  he 

sliould  be  placed  on  liis  side  with 
Fio.  322.  his  legs  drawn  u[)  and  the  parts 

well  brought  into  view  by  an  as- 
sistant separatinor  (he  buttocks. 
The  surgeon  should  then  gmsp 
the  base  of  the  tumor  tliat  is  lo  be 
ligatured  by  a  fair  of  forocjiS  such 
as  that  fi^rured  (Figs.  322,  323), 
and  separate  tlie  pile  from  the 
skin  and  submucous  tissue  by 
gci»so]'s,  sul>seipiently  tmnsfixing 
it  with  a  nee<ne  armed  with  a 
double  lifjature  either  of  silk  or 
hempen  cord.  lie  should  then 
diviiJe  the  cord  and  tie  the  pile 
tiglilly  in  halves,  cuttin«r  off  with 
scissors  lialf  at  leust  of  the  r^lnin- 
gulated  portion  bel'ore  finally 
tightening  the  second  ligature  j  a 
second  or  third  miiss  should  be 
similarly  treated,  the  ends  of  the  ligatures  cut  off,  nnd  the  whole  then  returned  within  the 
Bpliincter.  The  surgeon  should  be  careful  to  include  in  his  ligature  all  the  disejised  tissue, 
and  when  this  has  not  been  done  with  ihe  forceps  it  is  better  to  jia^  a 
needle  or  tennculnm  through  the  btise  of  llie  pile  higher  np,  round 
which  the  lignfure  may  be  looped,  thau  to  remove  Ihe  forceps  and  re- 
apply it.  lie  should  also  lake  care  not  to  include  any  of  the  external 
skin. 

The  ligatures  may  be  expected  to  sejjarate  nbout  the  seventh  or  tenth 
day,  anil  they  should  alxvays  be  allowed  to  slotjgh  off". 

After  the  o[ierjition  an  opiate  may  be  given  or  a  full  dose  of  cidoral 
(half  a  drachm  J.  The  bowels  should  be  left  uadisturbed  for  at  least  two 
days,  when  a  dose  of  castor  oil  or  other  purge  may  be  administered, 
or,  better  still,  an  enema.  The  horizontal  position  must  be  maintained 
throughout  the  case.  If  redema  of  the  ]>arls  follow,  ice  may  be  applied, 
or  a  lotion  of  lead  and  opium  ;  belladonna  rubbed  down  with  glycerine 
at  times  gives  relief.  Until  the  bowels  act  the  diet  should  be  simple, 
nutritious,  but  not  stimulating.  This  i>peration  is  successful,  and  has 
no  sfM'cial  danger,  tliuugh  it  is,  |)erhaps,  mure  tedious  than  the  treat- 
ni*'nt  by  cauf«'ry,  and  more  painful. 

The  cautery When  internal  [dies  require   removal*  the  clamp 

and  cautery  are,  without  doubt,  the  best  means  to  em|)loy.  and  the 
thermo  cuutery.  or  the  ifulrnmc  cautery  when  it  can  Ite  oblait»ed,  is 
preferable  to  the  actunl.  Cusack.  of  Dublin,  suggested  this  practice 
in  183')  ;  but  Ht*nry  Lee  and  Henry  Smith  have  dune  more  to  establish 
it  than  any  other  surgeons.  It  is  adopted  m  follows;  The  pati^'nl 
having  l>een  pre|i«red  as  for  the  ligsiture  and  the  piles  protruded,  the 
anus  ia  to  be  dilated  forcibly,  with  the  view  of  allowing  free  tnanipu- 
Jation  of  the  piles,  as  well  as  of  preventing  subsequent  spasm  of  the 
sphincter.  Efich  ma*s  is  then  to  be  seized  serial ini  Avitb  the  vulsellum  force|>«,  drawn 
down  and  secured  at  ils  ba>ie  by  clamps  (Fig;.  324,  a  niodiliciition  of  Curling's,  bring  m 
good  EB  any),  the  upper  end  of  the  clumps  presenting  towards  the  anus.    The  projecting  half 
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of  each  mass  must  then  be  cut  off  with  scissors,  the  surface  wiped  dry,  and  fht?  cautery, 
heuled  to  ii  white  lieat,  applied  to  the?  surliice  ;  the  whole  i»rojecting  portion  being  burned 
down  to  the  level  of  the  clamp,  a  tlense  eschar  is  thus  formed.  When  the  Ihermo  or  gal- 
vanic cautery  amnot  be  had,  tlie  actual  cautery  iron  ought  to  be  empk>yt^d,  n  second  being 
at  hand  to  use  as  the  first  cools.  [The  pile  i^honld  not  be  shaved  of^'  close  to  the  chimp, 
but  a  slump  must  be  lefl  to  be  seared  with  tlie  cautery.] 

The  eschar  is  more  Jiolid  and  firm  after  the  Ihermo  or  galvanic  than  after  the  actual 
cautery ;  it  is  likewise  followed  by  less  pain,  the  !ieat  lieing  so  intense  as  to  destroy  all 
8en«ibility.     Ample  experience  with  lioth  lias  convinced  me  of  this  fact. 

As  each  mass  is  destroyed,  the  c!am[j  should  be  removed,  care  being  taken  not  to  dis- 
turb the  eschar.  When  all  have  been  treated,  with  the  linger  well  greased  the  whole 
projecting  mas.n  may  he  returned  into  the  rectum,  it  being  a  good  plan  at  this  tmnnent  to 
return  witli  it  a  sopposilor}^'  of  morphia  to  soothe  pain. 

The  [mtients  should  be  kept  at  rest  for  at  le.ist  a  week  after  this  operation,  but  tliey  will 
often  be  anxious  to  go  ab<mt  much  sooner,  saying  that  they  feel  quite  well.  A  fortnight 
is  ihe  avenige  time  for  convalescence,  but  a  week  in  good  cases  seems  sulHcient.  Jiv  one 
of  the  worst  crises  of  intertial  piles  I  ever  treated  I  applied  the  chmip  to  four  masses  and 
burned  them  down  tus  described  with  the  galvanic  cautery.  After  the  first  day  all  pain 
Lad  gone  ;  on  the  fourth  the  bowels  acted  naturally  witliout  the  slightest  inconvenience, 
and  in  a  week  the  man  was  up,  no  single  drawba<'k  liaving  taken  place.  Such  a  <'ase, 
however,  is  exce[>tioiialIy  good  even  for  the  catiterj'.  [TJiere  seerns  to  be  less  (>ef[uent 
retention  of  urine  than  when  the  treatment  by  ligature  ha*  been  employed.] 

The  after-treatment  is  the  same  as  in  ligature,  the  local  aiiplication  of  ice,  perhaps, 
giving  greater  comfort. 

In  not  a  few  examples  of  internal  hemorrhoids,  where  one  or  two  sessile  masses  alooe 
existed,  I  have,  by  means  of  a  speculum,  witiiout  the  aid  of  a  cJump,  aindied  the  galvanic 
or  thermo  cautery  to  their  services  direct,  and  in  others  I  have  merely  punclnred  them. 
Nothing  but  good  results  have  followed  tlie  practice^  and  1  am  disposed  to  think  in  such 
Ciifies  it  is  the  best  to  adopt.  A  good  sound  eschar  forms  at  once,  and,  on  its  removal,  a 
recovery  lakes  place. 

Demarquay  (' Gaz.  de  Paris/  IBfi^O)  merely  passed  a  hot  iron  over  the  surface  of  the 
pile  to  produce  a  su|»erfictal  eschar.  He  advised  also  linear  eerasetnent  where  the  piles 
only  protrude  on  defecation  and  can  be  rejdaced,  where  the  sphincter  is  not  relaxed,  nor 
the  mucous  membrane  of  the  rectum  ]irohi|med.     In  all  other  cases  he  prefers  the  cautery. 

When  nitric  acid  is  used,  the  patient  should  he  prt'i>aivd  and  treated  in  the  same  way  as 
for  the  cautery;  the  acid  should  be  applied  with  a  piece  of  wood  to  the  diseased  surface 
iusleud  of  tlie  hot  iron.  T[ie  spoon-shaped  elaiiip  forceps  are  probably  the  best  to  use  under 
these  circumstances.  After  the  application  of  the  acid  the  [>!irts  should  be  well  oiled  and 
returned.  This  practice  was  suggested  by  Dr.  lIoiHton,  of  Dublin,  in  IH.'>7.  To  small, 
flat,  strawberry-looking  internal  hemorrhoids,  this  plan  of  treatment  is  very  applicable, 
but  is  not  so  satisfactory  as  the  eatitery.  I  never  now  employ  it.  Ulcerating  piles  may 
be  treated  in  the  same  way  as  others. 

When  a  fissure  or  painful  ulcer  coexists  with  hemorrhoids,  its  base  should  be  divided 
l)efore  the  operation  for  hemorrhoids  is  undertaken,  or,  what  is  better,  lacerated  by  forcible 
dilatation  of  ttie  anus. 

In  operivting  on  internal  piles  the  surgeon  nnist  be  careful  not  to  take  the  everted  and 
possibly  ^edematous  skin  that  encircles  the  mucoiis  heniorrfioidal  mass  for  external  [»iles, 
and  remove  it.  This  should  on  no  account  be  touched.  Pendulous  external  hemorrhoids 
can  also  be  taken  away  at  the  sjime  time. 

In  njictal  operations  when  an  auivstlietic  is  employed,  the  patient  requires  to  be  brought 
completely  under  its  influence,  and  in  this  condition  the  surgeon  ItJses  the  valuable  aid  u 
patient  can  give  in  protruding  the  hemon-hoidal  mass,  ei>nse(piently  a  greater  dnigging 
force  i.s  neces.'*itale*l  to  bring  the  [turls  wi*ll  into  view.  On  the  whole,  as  large  operations 
*ire  painful  and  somewhat  tedious,  it  is  probably  advisable  to  use  the  drug. 

LocaI  anieslhesia  in  these  operations  is  worse  than  a  delusion  except  for  the  removal 
of  external  piles,  but  it  is  of  use  to  assist  their  reductiou  when  inflamed  and  nfjcdematous, 
and  to  give  relief  after  operation. 

With  res|>ect  to  the  danger  of  operating,  it  is  but  small  j  fatal  cases  have  followed  both 
the  ligature  and  cautery,  though  the  advocates  of  the  latter  say  it  is  siifer  than  the  former. 
Mr.  Henry  Smith,  who  has  operated  by  the  actual  cautery  in  4tM>  cases,  had  only  four 
dcatUn.  On  the  whole,  the  operation  for  piles  is  a  most  satisfactory  one,  and  contains  tio 
greater  elemeut  of  danger  than  any  other. 
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[Injection. — The  submiicons  injeclion  of  tincture  of  iron,  or  of  strong  carbolic  acid, 
whicli  would  duiibik'ss  be  bcU*'r,  lia:*  of  late  been  su^jj;este»l.  A  liy|jO(leriiiic  syrin(ic  IB 
listed,  and  \is  point  lliriist  directly  into  tlie  tumor.  1  sjioiild  feel  inclined  to  apply  iom^ 
form  of  clump  before  the  injeclion,  und  retain  it  until  coagulation  has  occurred.] 


\. 


Prolapsus  Recti. 

Tbis  is  met  with  in  every  degree  of  severity,  from  the  mere  protrusion  of  a  ring  of 
mucous  weiuhrune  ihrougU  the  aims  (Fi^.  32.'0  to  the  prohiitwe  of  even  a  foot  of  entire 

bowe/.     In  children  a  mild  for n>  is  very  comnjon ;  but 
Fio.  325.  it  is  usually  a  :3jui|i{om  4*illier  of  fmnie  urinary  irritation, 

such  as  a  stone,  or  that  caused  by  a  long  or  adherent 
prejiuee  ;  worms»  constij>ation,  dysentery,  a  polypus,  or 
any  rectal  irritation  may  likewise  induce  it,  as  may  a 
cough  in  very  feeble  subjects  where  the  Hphincter  \ms 
lost  its  tone.  One  of  the  worst  cases  I  have  ever  seen 
in  an  adult  was  due  to  the  existence  of  a  villous  polypus 
hi^lli  U[»  the  rectum,  the  straining;  accompanying;  iho 
affection  and  the  hemorrliage  being  very  severe,  but  a 
rapid  recovery  ensued  on  the  removal  of  the  growth.  Id 
imother  case,  that  of  a  hidy,  where  the  bowel  had  come 
down  for  sixteen  years  accompanied  with  daily  hemor- 
rhage.  and  in  which  walking  was  rendered  impossible 
from  the  extent  of  prolapse  (about  six  inches  of  bowel) 
*"'^»     y^  tlie  removal  of  the  mucoitt*  aiembrane  in  three  portions 

Pr«lAp«tt«  re«tL  by  c]am|i  and  cautery  rapitlly  effected  a  cure. 

To  a*icertain  the  irun  c.nuse  of  the  affection,  conse- 
quently, is  the  first  aim  of  the  surgeon,  the  treatment  being  then  comparatively  simplf^. 
On  its  removal  the  prohi|ise  rapidly  disappears. 

TuKArMKNT. — Whene\er  the  bowel  comes  down  it  should  be  returned,  whicli  can 
usually  be  readily  effecled  by  placing  the  patient  in  the  recumbi-nl  |K)sture  and  pres<-ing 
with  oiled  fingers  tlat  upon  the  part.  In  cldiilren,  the  utmost  gentleness  sliould  be  em- 
ployed, for  with  pain,  resistance  is  produced,  and  with  it  increased  difficulty  in  reiluction. 
Under  all  circumstances  the  patient  should  be  kept  in  the  recumbent  posture.  The  bowels 
should,  in  children,  he  relieved  lying  down,  and  in  adults,  the  horizontal  posture  ought 
always  be  ass«nie«l  after  natural  relief.  Brodie  n<lvised  nocturnal  relief  of  the  bowels  lo 
be  encouraged  with  this  object.  When  the  part^  have  been  down  for  some  time,  the 
greatest  trouble  is  often  experienced  in  their  reduction,  indeed,*soraetimes  it  is  imjtossible; 
although,  with  the  patient  under  chloroform,  success  may  attend  the  gentlest  effiirls  when 
forcible  attempts  had  previously  failed.  Wlien  the  bowel  has  V>een  induced,  a  good  pad, 
fastened  un  wiili  a  T-bandage  will  keep  it  in  [thice,  or  the  nates  may  be  fjLSteneJ  togi^iber 
with  ?ome  go  hI  bunds  of  stnipping.  When  the  bowel  is  inflamed  or  ulcerated,  conditions 
that  soon  occ<ir  in  chnmic  cases  when  the  patient  goes  about,  some  slight  scariticjilion 
may  be  called  for;  but  the  application  of  cold  in  the  form  of  ict-  is  jirobably  the  best  ireal- 
menl.  In  some  obstinate  cases  in  children,  the  free  application  of  the  nitrate  of  .tilver  in 
stick  to  the  whole  nuicous  surface,  previously  wiped  with  lint  and  subsequt^ntly  mop|ied, 
is  often  followed  by  its  reduction  and  retention,  J  have  never  seen  this  practice  dohami; 
and  one  apjdication  luis  cured  the  disease.  The  injection  of  three  or  four  ounces  of  wutcr 
made  iLstringent  with  tannic  acid,  in  the  proportion  of  three  gmins  to  the  ounce  ;  or,  with 
tincture  of  iron,  ten  drops  to  the  ounce;  or  of  tlie  infusion  of  krameria,  or  decoction  of 
oak  liark,  with  or  without  alum,  after  the  bowels  have  been  relieved,  is  a  valu,able  adjunct; 
in  adults  the  lannie  acid  suppository  twice  a  day  is  useful,  as  also  the  application  of  the 
tannic  acid  glycerine  before  its  reduction.  A  mixture  of  the  solution  of  perchloride  of 
iron  with  two  of  glycerine  is  likewise  a  good  ajiplication.  Costiveness  should  never  be 
allowed,  enemata  being  used  to  keep  the  bowels  empty,  or  the  mildest  laxatives,  us  rhu- 
l>arb,  castor  oil,  or  some  natural  saline  waters  as  the  I'ullfm,  or  Friedrichshall.  To  give 
the  bowel  tone,  tonics,  as  a  rule,  are  required,  nux  vomica  being  probably  the  best,  either 
alone  or  in  combination  with  iron.  I  have  never  emidoyed  this  drug  in  children,  though 
some  surgeons  sjwak  highly  of  it,  a^the  simpler  tonics  usually  sulfice.  In  children,  n«  an 
alterative,  rhidmrb,  soda,  and  cjilumba  mixture  is  to  be  recommended.  In  morr  severe 
cases  of  prolapse,  the  application  of  nitric  acid  in  vertical  strij^ea  is  very  valuable,  or 
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what  if  better,  the  jnilvauic  cautery  similarly  applieii.  In  bad  cases,  it  mny  be  nci'i^s-sary 
to  remove  three  or  four  vertical  fohls  ot^  mueoii^  naembrane  with  the  clum|)  and  cautery, 
as  for  pik'S.  Copeland  isu-fgested  the  practice,  allhon;,'h  he  romovcMi  the  mucous  nieinbrane 
by  nieims  of  the  ligature  ;  Brodic  im[trctveil  upon  it  l>y  adopting  nitric  acid ;  and  modern 
surgeons  have  still  further  simplified  the  treatment  by  inlrodiiciiif;  the  clamp  an*!  cantery, 
gulvnnic  or  actual.  Few  operations  in  surgery  are  more  successful  than  this,  and  ullhongh 
in  children  it  i.s  probably  never  required,  yet  in  adult.s  it  should  never  be  rejected  except 
for  tlie  same  cnu8e§  n^  operations  for  hemorrhoids.  In  very  exiremc  ca3es  of  prolap.se,  the 
linear  cauterization  of  the  prolapsed  bowel  inay  be  advanrajieously  employiMl. 

The  treatment  of  such  a  ca^ic  would  be  precisely  jiimilur  lo  that  laid  down  in  the  last 
section  for  piles. 


I 


Polypus  of  the  RECTt'M, 

This  is  not  so  rare  n  disease  as  authors  would  lead  us  to  believe.  In  the  adult  it  proba- 
bly i*  a  rare  atfeciion,  but  in  the  child  it  is  thf  principal  eaute  of  hemorrhage  from  the 
bowft^  and  from  this  fact,  cases  of  polypus  have  been  doubtles.^  put  down  n»  those  of  piles. 
These  M^rowths  are  generally  found  in  children  under  ten  years  of  afie.  In  ho.spital  pmc- 
tice  they  are  moslly  seen  in  the  out-patJent  dcnartmeiit.  They  afipear  to  be  more  com- 
mon in  male  than  in  female  subjects,  since  out  of  eifrhteen  cases  I  h.uve  analyzed  from  my 
note-book,  fourteen  were  males,  lliirteen  were  in  cliihlren  under  ten,  and  five  in  adults. 
Theise  vary  in  size  from  that  of  a  pea  lo  a  large  cherry,  and  grow  from  the  submucouji 
tissue,  being  covered  by  the  mucous  membrane.  When  far  beyond  ihe  reach  of  the 
sphincter,  and  small,  they  probably  do  not  cause  any  inconvenience,  though  when  large, 
they  may  give  rise  to  straining  of  the  bowel,  prolapsus  recti,  and  even  intussusception. 
One  of  iIjc  worst  examples  of  prolapsus  recti  I  have  ever  been  called  upon  to  treat,  was 
due  to  the  presence  of  a  fibrous  p<dypns  situated  some  inches  ujr  the  bowel  in  a  man  oH 
years  of  age,  who  had  suffered  from  it  for  twenty  years.  He  was  cured  by  the  removal 
of  the  growth,  Mr,  Pollock  ('  Holmes's  Syst.,'  vol.  iv,  ed,  2)  has  given  a  case  in  which 
intussusception  took  [dace,  and  in  another  I  have  to  relate  the  same  result  ensued.  As 
they  near  the  sphincter  local  irritation  lunl  hemorrhage  are  producer!,  the  growth  appear- 
ing often  at  the  anus  as  a  pink  or  red  cherry.  Blood  sometimes  flows  from  the  anus  only 
during  defecation,  at  other  limes  (juite  independently  of  it.  When  the  polypus  is  low 
down,  there  is  usually  with  the  blood  a  free  discharge  of  nmcus. 

Whenever  a  child  is  brought  with  these  symptoms,  a  local  examination  should  be  made, 
and  to  do  this  efliciently  the  surgeon  should  sweep  his  finger  com[)letely  round  the  walls 
of  the  bowel,  havinir  passed  it  well  into  the  rectum.  By  doing  tliis,  the  polypus  will  be 
draggeil  from  its  attachment  and  its  pedicle  made  tense.  Sometimes  several  poIy[>i  exist 
together,  I  have  on  one  occasion  removed  three.  They  are  made  up  of  fibro-eellular 
tissue,  being  more  or  less  fil)rou8  according  to  the  age  of  the  patient;  but  in  the  adidt  the 
fibrous  element  predominates. 

When  a  polypus  has  Iwen  discovered,  it8  removal  is  the  only  correct  practice.  In 
children,  when  I  detect  them  witli  the  finger,  I  generally  manage  to  hook  them  down, 
and  in  doing  so  they  often  break  off.  I  have  never  seen  any  bleeding  follow  this  measure. 
On  several  occasions  when  I  have  brought  (he  growth  external  to  the  sphincter,  the  action 
of  the  muscle  has  broken  it  away,  and  in  this  manner,  many  crises  of  polypi  are  naturally 
cured,  When  they  do  not  break  olT,  a  ligatore  may  be  applied  to  the  pedicle.  Inn  it  is 
well  to  cut  off  the  growlli  after  its  application  beyond  the  knot.  In  adults,  the  ligature 
should  always  be  employed. 

On   the  removal  of   the  disease  the  symptoms  disappear,  but  when  they  continue,  a 

cotid  polypus  wilt  generally  be  found. 

Villous  grovrths  are  occasionally  met  with  in  the  rectum  as  in  other  parts  of  the 
large  intestine,  and  when  low  down  they  give  rise  to  violent  straining  and  hemorrhage. 
This  straining  may,  indeed,  give  rise  to  an  intussusception  of  the  bowel,  or  to  prolapsus 
recti.  This  was  well  exemplified  in  the  case  of  a  woman,  :et.  43,  whom  I  had  under  my 
care  in  June,  1867.  She  had  sufFered  from  prolapsus  recti  after  every  motion  for  twenty 
years,  with  more  or  less  bleeding,  this  strnining  at  times  being  most  distressing.  When  I 
paw  her,  the  bowel  wjw  down  for  about  nine  inches  ;  blood  was  then  passing,  and  the  pain 
was  great.  I  made  a  careful  examination,  but  failed  to  find  anytliing.  I  reduced  the 
prolapsus,  and  prescribed  rest.  On  my  second  visit,  with  the  bowel  only  down  a  very 
lillle,  1  examined  her  again,  and  with  my  finger  could  just  touch  a  new  growth.     With 
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a  pair  of  long  forceps  I  took  liol<l  of  it  anil  broqght  it  down,  finding  a  splendid  spccime 
of  the  villous  polypus.     I  put  a  ligature  round  its  base  at  once,  iind  cut  off  the  j^rowth. 


Fio.  326. 


Fio.  327. 


No  fiingle  unfavorable  symptom  bad  to 
l»e  riforded  i<idi8e(piently ;  all  \wr  forirer 
iroulilMS  at  onoe  disjippearing  and  a  oom- 
\AtiU-  rwovery  onsui^d.     In  June,  1870, 

this  woman    was    Rtill  well      The    growth        l*r.  M.,xon'«  Rerort  on  VUloa«  Orowth,  with  drmwirnj.. 

is  illustrnled  in   Fig.  32V»,  with  the  milTO-        Venlral  sprtion  of    polypui  through    tho   hn«  a,  Fic.  326. 

scopical  apfH^arances  (Fig.  327),  and  Dr.   •I'-'Hiu^f  v»..fiiiiir  simpio  aud  comi>oiu«a  rim.  cvrrci  with  k 

Moxctn''*  rftiort  rolnniuar  oplth*llnm  ;   l*r((f:  vcBsnls  in  the  ba.«o  on  wblcb  th« 

j-i^^j .'   '   .  1  villi  rc»l ;  ami  hociIoub  of  tho  falllclca  of  UebcrkaUa.    TJila 

Condylomata  are  ako  very  rommon    ^^,,,^,^^  r.pr«.DU  h*tf  thetUkki.e«<»f.lobale<,f  iLepolypt.. 
abotit  the  niius,  and  are  mostly,  but  not    ^eco  l>y  U-loch  power, 
always,  sypbibtic,   the  irritation  of  dirt 

being  probably  sufficient  to  produce  tbcm.     In  cbildren  they  seem  to  come  from  the  irri- 
tation of  worms. 

Cleanliness,  the  application  of  nitrate  of  silver,  and  the  dusting  of  their  surfaces  wit 
calomel  or  oxide  of  zinc,  generally  produce  a  rapid  cure.  ytgettUiona  due  to  the  irritatifl 
of  aeriill  distdiarpes,  such  as  gonorrhcea  or  st/pfu'fis,  require  to  be  oxcised. 

Warty  gro'orths  are  also  met  with  about  the  anua  as  on  other  cutaneous  surfac 
Sonietinie.s  they  jirrow  to  a  great  extent  an<l  then  require  exeisiim.  1  have  removed 
mas^  the  size  of  a  fist. 

Pruritus  ani  sbould  geniTally  be  looked  Uf>on  as  a  i?ymptom  of  some  rectal  or  inte.<;> 
timil  irritation,  constiiiatinn,  or  r'*etal  di*eu.*e.  It  is  ahvay*  a  source  of  great  di8tr<*«j*,  the 
most  distressing  beiti;?  thoj^e  in  wbicb  tlie  H.ym[»tom)*  occur  at  night  in  bed  preventing 
sleep.  The  best  ap|>lication  I  know  for  its  relief  is  a  cold  S|M>nge,  and,  having  dried  the 
partji,  tlie  ungmenlurn  metallorutn  nuide  of  e<piul  parts  of  zinc,  nitrate  of  mercury,  and 
subaeetate  of  lead  oinlntents.  Some  recommend  a  lotion  of  ihe  nilrate  of  silver,  ten  U>_ 
fifteen  grains  to  the  ounee.  Zinc  and  opium  ointment  is  alj^o  benelicial.  The  applicatio 
of  cold  through  the  reolum  plug  may  also  be  recommemled.  These  remedies,  howevc 
only  relitne  the  tsymptoai  ;  in  order  to  cure  it  the  cau^e  must  be  found  out  and  remove 
[Bromide  of  potaj*sJum  with  ointment  of  jietroleura  is  recommended  by  Agn<»w.  Pr 
paration-t  containing  carbolic  acid  are  valuable  because  of  the  local  aniesthetic  effect  of  the 
latter  article.] 


Ulceration  of  the  Rectitm  and  Stricture. 

Tlie  painful  ulcer  of  the  anu:*  or  anal  orifice  of  the  rectum  has  heen  already  notice 
and  it  remains^i  for  ui*  to  connider  briefly  such  other  forms  of  ulceration  of  the  rectum  _ 
are  met  with  in  practice.  They  may  be  deacrilwd  as  shnple,  syphilitica  and  vancrroug, 
Simple  Mleenition  is  by  no  means  unfrequent^  and,  when  not  involving  the  anu«.  it  gives 
rise  to  «yni[vtoins  wliieh  are  ugtuilly  looked  u]X)n  as  dysenteric.  The  [taj*sage  of  luin|l!jr 
feecii  with  blood  and  muco-purulent  discharge  are  the  chief  symptoms.  The  rapid  ftft««ag« 
of  the  intestinal  contents  through  the  sigmoid  flexure  and  rectum  givcK  rise  to  a  flight 
griping  pain,  but  beyond  this,  there  are  few  general  symptoms.  On  examining  a  rectum 
under  these  circumstances,  a  single  ulcer  will  probably  be  found,  but  occasionally  others. 
It  may  be  somewhat  indunited  at  it;  edges,  though  its  base  is  not  »o  asi*  whole.  It  is  often 
circolar,  and  at  times  surrounding  half  the  rectum.     In  the  case  of  a  hoy,  flPU  16,  under 


I'LCERATIOX    OF    THE    RECTUM    ANl)    STRICTURE. 


639 


* 


my  treatment,  the  surface  of  the  ulcer  was  so  nodular  tlmt  I  sliowld  liave  susj^ected  iia 
cancerous  nature  Itad  I  met  with  it  in  an  udult,  but  in  thi*  iiij^tance  it  had  existed  for 
many  months,  and  the  granulations  had  afy>umed  a  polypoid  nature.  It  tMided  in  a  recover)'. 
These  simple  ulcers  are  also  likely  to  perforate  the  bladder  and  to  induce  recto-vesical 
fii^tula.  I  have  had  live  such  case^,  and  in  four,  eolotomy  was  peHormed  witli  success, 
the  operation  takinjsr  away  the  chief  source  of  distrees,  viz.,  tlic  passage  of  feces  with  the 
urine — prolonEring  life,  and  apparently  allowing  the  ulcers  to  heal.  (  Vide  paj)er  by  author, 
*  Clinical  Soc.V  1^*72.) 

These  cases  can  be  treated  by  general  means,  such  as  a  careful  regulation  of  the  diet, 
alkaline  medicines  with  t«nic«,  the  administration  of  laxatives  such  iis  llie  misliira  olei  lo 
c^use  and  maintain  a  soft  cojulitioii  of  the  feces,  and  the  daily  administration  of  a  small 
two-ounce  enema  of  starch  and  opium,  or  simple  oil.     The  recumbent  position  should  be 

IMntained  as  much  as  pos^sible. 
'Under  these  circumstances  a  i»:ood  recovery  generally  takes  place. 

When  these  ulcere  involve  J  he  anus,  they  t^ive  rise  to  the  ^amc  painful  symt>tom8  as  the 
ftinful  ulcer  of  the  anus,  and  must  be  treated  in  a  similar  way,  viz.,  by  division  of  the 
Sbperlicial  fibres  of  the  s|)hincter, 

Syphilitio  diseases  of  the  reotuxn  is  a  more  common  affection  and  is  met  with 
in  b«»tli  sti-xes  though  more  fr<<|Uently  in  wrmien  than  in  mr>n,  the  disease  apparently  creep- 
ing from  the  vaj^ina  to  the  rectum.  Occjisioeally  it  is  due,  doubtless,  to  din*ci  introduc!- 
tion  of  the  poison.  It  appears  as  a  more  or  less  extensive  ulceration  of  the  lower  two 
inched  of  the  rectum ;  and*  as  a  rule,  involving  the  anus,  as  wdl  as  passlnjr  higher  up  the 
rectum.  It  is  a  disease  of  the  mucous  and  submucous  tissues,  and  is  indicated  in  its  early 
llftage  by  a  spongy  imluration  of  these  tissues,  and  later  by  ulceration  and  the  discharge  of 
'^  highly  irritating  sero-purulent  or  sanguineous  discharge  iunl  by  a  patulous  anus.  The 
aniiii  itself  may  also  be  the  seat  of  the  lateral,  flattened,  flesh}',  cutaneous  oulgrovvth  so 
common  in  syphilis,  or  it  ma}'  be  ulcerated.  It  is  generally  a  disease  of  young  adult  life, 
and  associated  with  some  syphilitic  history.  There  ia  almost  always  some  pain  in  the  act 
of  defecation,  some  loosenciis  of  the  bowels,  and  discliarge  of  blood,  pus,  or  mucus. 
Anal  or  vaginal  tistuhe  sometimes  complirate  the  case.  In  neglected  cases  where  cicatri- 
zation has  gone  on  with  spreading  ulceration,  !here  may  he  constipation  and  some  stric- 
ture ;  indeed,  as  a  cause  of  stricture  of  the  rectum,  this  syphilitic  diseiise  id  by  no  means 
unusual. 

Tkkatment.— Recognizing  its  syphilitic  origin,  large  doses  of  the  iodide  of  potassium 
ought  to  be  given,  five  grains  three  times  a  day,  gradually  increased  to  ten  or  twenty,  in 
some  bitter  infiisi<m  or  bark  i  but  when  tonics  are  indicated,  they  may  be  given  in  com- 
bination. [Much  larger  doses  of  ifttlide  of  potassium  may  Ite  given  with  benefit.]  The 
Iwwels  shonhl  be  kept  slightly  loose  hy  the  daily  doi^e  of  olive  oil  or  castor  oil,  so  regulaled 
a5  not  to  (>urge,  and  the  daily  employment  of  an  ♦'nemn  of  starch  or  gruel,  with  or  with- 
out oil,  to  keep  the  parts  cie:tn  and  free  from  the  irritation  of  feces. 

The  recumbent  posture  should  likewise  be  observed,  as  well  as  simple,  nutritious,  but 
not  bulky,  food  taken. 

Locally,  absolute  cleanliness  is  essential.  Where  contraction  exists  or  is  taking  place, 
the  daily  intixjduction  of  a  bougie  anointed  with  some  mild  mercurial  ointment,  such  as 
the  unguenlum  metallorum,  may  be  used  ;  but  for  the  jiatient,  the  daily  introduction  of  a 
candle  similarly  anointed  is  [(referable,  candles  being  made  of  all  sizes.  Nolliing  like 
mechanical  dilatation  shonhl  be  thought  of,  as  it  is  dangerous  in  the  extreme.  By  ihese 
mi^ans  a  cure  may  be  eflected,  though  such  can  only  be  complete  after  the  treatment  of 
months.  In  y^'TV  neglected  or  severe  csu^es,  a  cure  is  almost  hojieless  without  colotomy. 
I  have  had  some  striking  examples  under  my  care  illustrating  well  the  a<lvantages  of  this 
Operation.     The  recognition  of  the  di&ea-sc  as  syphilitic  i.s  the  main  point  to  be  made  out. 

Foreign  authors  descrilie  r A «/iyr<>*V/ disease  of  the  rectum  as  venereal  and  not  sypliilitic  ; 
but  in  this  country  it  is  hardly  recognized.  Such  may,  however,  be  found  amongst  those 
described  as  wises  of  simple  uleeratif»n. 

Cancerous  ulceration  of  the  rectum,  usually  epithelial,  sometimes  villous, 
rarely  carcinomatous,  is  generally  met  vviih  two  or  three  inclies  up  the  b(>wel.  It  occa- 
sionally occurs  higher  up  and  beyond  the  reach  of  the  linger,  in  the  rectum,  and  occiusion- 
ally  lower  down,  nearer  the  anus  or  involving  it.  It  is  remarkably  insidious  in  its  origin 
and  uncertain  in  its  progress,  giving  rise  at  first  only  to  such  sym[itoms  as  are  usually  put 
down  lo  constipation,  for  thissym[itoni  is  the  most  prominent  feature,  while  the  occasiuiml 
pain  and  btutring  down  or  straining  are  looked  upon  as  the  result  of  llie  constipation.     In 
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a  general  way  U  is  only  wlien  some  blood  or  eero-purulent  fluiil  has  passed,  with  or  with- 
out a  motion,  that  surgical  aid  is  sought,  and  it  is  under  ^uch  circuiiisiaiiees  tljut  th«  sur- 
geon dii4covers,  on  making  a  local  examiuaiion,  that  sueli  a  serioug  disfnau  exists. 

The  cancerous  ulcer  can  rarely  be  overlooked,  and  occurs  as  an  indurated,  nodular» 
irreguhir  niasa.  In  itj*  early  stage  it  has  a  smooth  surface,  in  a  hiter  ulceration^  the  dis- 
charjre,  wliich  is  generally  very  offensive,  being  made  up  of  broken-up  tissue,  blood,  and 
thin  ptH.  It  involves,  as  a  rule,  the  whole  circumference  of  the  bowel,  at  others  only  a 
jMirt.  It  is  always  as.sociated  with  some  narrowing  of  the  canal,  which  will  go  on  and 
cause  its  comjilete  occlusion.  In  Sepleniher,  1^71,  I  attended  with  Mr.  Turner,  of  Ber- 
mondsey.  a  girl,  let.  18,  who  ha<l  had  insuperable  constipation  for  seven  weeks.  I  opened 
her  colon  in  the  right  loin  with  great  relief,  and  siie  was  up  and  about  in  six  weeks.  She 
died  ten  months  after  the  operation  (June,  1H72),  with  a  rectum  compUtehj  ocrtudrd  from 
Ciincerons  disease,  ami  with  secondary  tuhercles  in  the  pelvic  jieriloiieum.  The  disease 
was  examined  at  tlie  Pathological  Sticiety  by  the  Committee  on  Morbid  Growths,  and 
was  rejmrted  on  by  Dr.  Hilton  Fagge  and  Dr.  Goodhart.  They  found  it  to  be  of  a  can- 
cerous nature  confined  to  ihe  peritoneum  and  ovary,  and  only  leading  to  stricture  of  the 
bowel  by  a  secondury  [process  of  contraction.  The  stricture  had  an  ulct*nited  surface,  but 
tlic  mucus  membrane  did  not  show  any  cancerous  elemenls  (* Trans.  Path.  Soc.,'  1875). 
The  symptoms,  indeed,  are  those  of  stricture. 

Tkf.atmkxt — Palliative  treatment  can  alone  be  thought  of,  snch  as  the  maintenance 
and  improvement  of  the  general  health  by  diet  and  tonics;  iho  removal  of  all  local  causes 
of  irritation  liy  the  use  of  laxatives  to  render  tlie  motions  more  licjuid  and  consequently 
more  easy  for  evacuation  ;  and  tlje  relief  of  pain  by  the  use  of  enemata  of  starcli  an<i  opium 
or  by  morphia  fiU[Ji>ositories. 

In  the  very  early  stage  of  the  affection  befnre  nlcerntion  has  taken  place,  the  use  of 
bougies  may  be  jnstitiable  and  useful,  hut  when  ulceration  exists  Ihey  are  injurious  and 
dangerous.  When  the  ohstrnction  heci»mes  a  symjitom  of  importance,  surgical  treatment 
will  have  to  be  thought  of;  hut  this  will  be  cuiijiidered  under  the  heading  of  stricture  of 
tlie  howel. 

Complications  of  ulceration All  cases  of  ulceration  of  the  rectum  may  go  on 

to  cause  stricture ;  the  cancerous  case*  to  a  certainty  must,  the  syphilitic  often  do,  and 
the  simple  may  when  extensive.  The  two  latter  cause  a  cicatricial  stricture  resulting 
from  the  contraction  of  the  cicatricial  tissue  in  ihe  mucous  and  submucous  tissue;  the  first 
producing  a  strictitre  by  simple  increment.  They  may  also  all  be  complicated  with  deep- 
seated  abscesses  and  Hstula,  and  with  hetnorrhoids.  The  surgeon  should  therefore  always 
be  careful  when  treating  these  atfections  toex;>mine  the  rectum  minutely,  as  it  is  only  t<x) 
common  to  meet  with  cases  that  have  been  subjected  to  useless  ojterations  for  piles  and 
listula,  wlien  these  affections  were  the  results  of  a  far  more  serious  disease,  such  as  stric- 
ture or  ulceration  of  the  rectum. 

Agrtin,  any  of  these  forms  of  ulcemtion  may  extend  into  the  bladder  or  urethra,  I 
have  had  live  examples  of  such  cases  of  vcsico-inlestinal  fistula  under  my  care  in  males, 
and  one  in  a  female,  in  all  of  which  the  agonies  of  a  foreign  bo<iy  in  the  bladder  w«re 
added  to  those  produced  by  the  ulceration,  and  in  the  four  male  cases  complete  relief  waa 
ntflirded  by  cololomy.  In  three  of  these  the  ulceration  seemed  to  be  of  the  simple  kind. 
In  an(4her  the  existence  of  rectal  vdceration  was  first  revealed  by  a  sudden  rush  of  urine 
through  the  rectum  after  an  attack  of  retention. 

I  have  seen  many  cases  of  recio-vaginal  fistula  us  a  consequence  of  syphilitic  .ind  con- 
cerous  disease. 


StniCTcnE  OP  the  Rectum. 

In  the  majority  of  ctises  this  is  CJiused  by  cancerous  disease,  in  many  it  is  the  result  of 
an  iiifhnumulory  process,  simple  or  syphilitic,  from  the  cicatriziition  of  deep-seated  and 
extensive  uh-enition  ;  in  others,  it  is  due  to  the  contraction  of  inflammatory  matrrial 
poured  out  external  to  the  Wnvel  in  ihe  submucous  lig«uti  ;  in  exceptional  instances,  it  may 
arise  from  eontmction  of  the  parts  external  to  the  bowel  after  pelvic  cellulitis,  and  Curl- 
ing cpiotes  a  case  wheni  it  wa«  the  direct  result  of  an  injury. 

In  all  these  conditions,  the  calibre  of  the  intestine  is  gradually  or  rapidly  encroached 
upon,  till  at  last  complete  obstruction  takes  place.  The  stricture  may  app«'ar  after  death 
as  an  ff/<nr//rir  contraction  of  the  bowel  with  adventitious  material  in  the  r^ubmuoous  tissue 
and  hy|>erirophy  of  the  muscular  coat,  looking  very  like  a  so-called  scirrhous  pylorus ;  or 
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as  a  thickened,  ulcerated,  irregular  mass  of  cancerous  material  infiltrating  all  tlio  tissues 
of  the  bowel,  ahlioii;2:h  mroly  extending  beyond  two  or  three  inches  in  length.  The 
bowel  above  llie  stricture  will  ahvuya  be  dilated,  ul  limes  even  to 
rupturing,  uleeralioti  of  liie  colon  being  a  very  common  conse- 
quence of  the  dilatation.  Below  the  slriclure  there  will  often  be 
found  [ledunculated,  fleshy,  or  cancerous  growths.  These  ijoinis 
are  well  seen  in  Fig.  328. 

It  has  been  already  pointed  out  that  fistula,  iscliio-rectal,  vesi- 
cal, or  vaginal,  abscesses  and  hemorrlioid:*,  are  common  accom- 
panimentis  of  stricture. 

The  disease,  taken  as  a  whole,  is  twice  as  common  in  women 
as  in  men,  and  I  fouml  from  my  own  notes  that  thirty-two  out  of 
forty-fight  consecutive  casc.'^i  were  of  the  former  sex.  But 
9y[>hilitie  stricture  is  more  common  in  the  female,  and  cancerous 
in  the  male. 

Curling,  in  quoting  07  cases  of  cancer,  gives  44  in  males ;  and 
in  njy  48  cases  21*  wen*  found  in  siuhjcets  under  tliirty,  l.>  of  thtse 
being  women,  and  mostly,  if  not  all,  syphililic;  22  were  in  i*ub- 
jects  over  forty,  half  being  men,  the  majority  of  these  being  pro- 
bably cancerous. 

The  approach  of  the  diijseiise  is  very  insidious^  whatever  may  be 
its  origin  or  nature,  and  the  symptoms  are  generally  ,siJch  as  have 
been  given  under  the  heading  of  cancerous  ulceration  of  the 
bowel. 

Cbnttipati'on  is  the  one  early  symptom^  and  it  \&  not  till  some  ulceration  has  commenced 
either  at  the  stricture  or  al>ove  it,  tiiat  others  ji]tpenr.  Of  these  the  most  common  are 
dtarrhera,  with  lum[»y  stools,  containing  blood,  pus,  or  nuicus  ;  sfrntninij  at  ?toolj  and  a 
tensation  of  buniinf/  in  the  part  afterwards;  at  hist  a  complete  stoppage,  abdominal  dis- 
lenaion  and  dyspe[)tic  sym[Uoms. 

An  examination  witli  tho  tinger  carefully  inlrodwced  into  the  rectum  will,  as  a  r«le,  at 
once  reveal  the  true  nature  ot  the  c«&e»  for  ahout  two  inches  up  thM  bowel  ihe  narrowing 
will  usually  be  felt  with  or  without  ulceration  or  the  inHllration  of  ilic  part  with  new  tis- 
sue; sometimes  thr  stricture  is  beyond  the  reach  of  the  finger,  and  then  probably  by  pres*- 
sure  upon  the  abdomen  above  the  pelvis  with  the  free  hand,  or  by  the  introduction  of  the 
hand  into  the  rectum,  the  disease  may  be  felt. 

When  the  stricture  is  annufar  it  is  |>robahly  cicatricial  or  fibrous,  ^K>S9ibly  cancerous. 

When  epithelial  or  jiositively  cancerous,  it  will  be  infiltnited  Avith  a  nodular,  irregular 
niaMHi  of  new  tis«iue  which  may  be  breaking  down  and  ulcerating,  and  occasionally  the 
nuiss  can  be  I'elt  exterrmlly  at  the  brim  of  the  pelvis  over  the  left  iliac  lossa. 

When  stfpfiilitic,  the  ulceration  will  probably  extend  upward:;  froni  the  anus,  and  such 
anal  integumentat  outgrowths  as  have  been  already  mentioned  will  exist. 

In  ordinary  c^scs  of  cancerous  stricture  then?  is  an  inch  of  IteaJthy  rectum  between  the 
stricture  and  the  anus,  though  in  exceptioiml  instances  and  where  disease  is  extensive  the 
anus  is  involved. 

In  advanced  cases,  the  anus  will  appear  [uttulotis,  and,  on  separating  the  buttocks,  a 
red,  brick-dust  colored,  feculent  discharge  may  run  out;  wind  will  also  pass  without  effort. 

To  the  flat  tape-like,  or  figured  feces  which  some  authors  regard  as  being  characteristic 
of  this  disease,  I  concur  with  Curling,  in  not  ascribing  much  importance^  since  such  a  con- 
dition of  motion  is  not  uncommon  even  in  a  state  of  health,  whrn  the  bowels  are  irritable; 
besides  many  other  conditions  of  the  pelvic  parts  may  give  rise  to  the  same  thing.  When 
a  patient  never  passes  a  well-formed  motion,  large  or  small,  the  ca4*e  fcmks  suspicious;  and 
when,  on  the  other  hand,  a  large  well-formed  stool  is  occasionally  seen,  the  probabilities 
of  a  stricture  existing  are  very  slight. 

The  examination  with  a  tube,  of  a  diseased  rectum,  flexible  or  otherwifie,  with  or  with- 
out injection,  requires  the  greatest  care  and  gentleness,  as  the  gut  is  easily  perfonited  or 
ruptured  ;  moreover,  the  surgeon  may  be  misled  to  suspect  obstruction  where  none  exists, 
by  the  end  of  the  instrument  striking  against  the  sficrum^  or  being  caught  in  a  fold  of 
mucous  membrane. 

It  must  also  be  remembered,  in  examining  a  rectum  for  a  supposed  stricture,  that  its 
calibre  maybe  more  or  less  completely  encroached  uj)nri  by  pelvic  tumors,  uterine,  ovarian, 
prostatic,  hydatitl,  or  bony.  Some  few  years  ago  I  had  a  case  with  Dr.  De'Ath*  of  Buck- 
ingham, in  which  an  hydatid  tumor  caused  complete  obstruction  to  the  rectum  as  wuU  as 
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to  the  lilathkr,  and  aUljoiigh  the  latter  organ  was  emptied  on  the  evacuation  of  ttie 
liV'latJd  contetils*  the  putii-nt  died  unrelieved  from  an  enormously  ovor-tlistendeU  an<l 
ruptured  colon  ('Trans.  Piith.  Society,'  1866).  In  April,  187(t,  I  wiw,  with  Mr.  Phillips, 
of  Leinster  Square,  a  mos^t  interesting  case  of  complete  obstruction  of  the  bowels  in  a 
lady»  aH.  40,  caused  by  the  presence  of  a  large^  loo^e,  cancerous  growth  lian^ing  into  the 
pelvis  from  the  jieriloneuin,  covering;  in  the  promontory  of  the  sacrum.  The  turotjr  had 
been  regarded  by  an  eminent  phy!<ici»n-aeconcl»eur  as  uterine.  Colotomy  was  [>errorme«l 
with  great  relict,  but  death  took  place  on  the  third  day  from  c«jllapse  caused  by  a  sudden 
rupture  of  the  tumor  and  escape  of  its  softened  contents  into  the  peritoneal  cavity.  In 
March,  1875,  I  also  opened  the  descending  colon  of  a  boy,  mt,  18,  for  complete  obstruc- 
tion of  the  rectum  from  a  ciincerous  tumor  that  (tiled  the  ^M^lvis  and  the  abdomen  as  high 
as  the  umbilicus.  The  boy  survived  the  operation  two  montlis,  dying  from  other  cuu&es 
than  obstruction. 

Tkeatmext It  is  so  rare  for  a  surgeon  to  be  consulted  about  a  stricture  of  the  rectum 

till  the  ulcenitive  stage  has  set  in,  or  almost  complete  obstruction  has  t^iken  place,  that  he 
has  few  «>pportnnities  of  testing  the  value  of  dilatation  of  the  stricture  ;  since  this  practice 
is  clearly  useless,  if  not  injurious,  under  these  circumstances.  In  cicatricial  or  inrtamroa- 
tory  strictures,  Itowever,  it  is  tlie  only  form  of  practice  njion  which  rtdiancc  can  be  [>hiced. 

Dilatation  should  bo  eflecled  by  mechanical  means,  but  applied  with  caution,  and  forci- 
ble djhitation  is  inadniisrsible.  jMany  instruments  have  been  invented  for  the  purpose, 
but  the  elastic-gum  bougie  is  the  lavorite.  I  have,  however,  known  so  much  harm  to 
follow  its  use  that  I  have  abandoned  it,  and  prefer  the  sponge  tent,  by  which  a  stricture 
CAu  be  dilated  in  a  jMiinless  and  less  dangerous  way.  When  it  does  not  produce  any  irri- 
tation, a  second  and  larger,  may  be  passed  in  two  days,  but  wlien  irritation  is  set  up,  the 
re(»etit)on  of  the  operation  should  be  |wst|K»ned  till  it  has  subsided.  By  these  means  a 
simple  stricture  may  be  checked  in  its  progress,  and  even  dilated,  though  rarely  cured. 
Tins  practice  may,  however,  prolong  life  for  years.  Mr.  Curling  gives  a  case  in  which 
he  believes  he  cured  an  annular  stricture  in  a  lady,  tet.  24,  by  incitiom  and  dilatation. 
1  cannot,  however,  say  that  I  have  met  with  similar  success. 

M.  Verneuil,  in  the  'Gazette  Medieale  de  Paris,'  for  Januarj',  1873,  luis  advocateJ  the 
operation  of  "  linear  reclolomy"  for  the  cure  of  stricture,  meaning  by  this  operation  jui 
incision  Ihroiigh  the  stricturti  and  entire  thickness  of  the  bowel  downwards  and  through 
the  anus,  including  the  sphincter,  in  the  median  dorsal  line.  He  adduces  two  Ciises  in 
which  he  performed  this  operation,  and  apparently  with  benefit.  Dr.  F.  Lcnle,  of  New 
York,  has  also  advocated  a  like  practice  ('Americao  Journ,  of  Med.  Sciences,'  July,  1873), 
adopting,  however,  an  anterior  as  well  as  posterior  incision  in  non-malignant  strictures. 

The  dilatation,  however,  is  only  a  means  to  an  end,  and  that  end  is  to  secure  an  opening 
for  the  |>assage  of  the  intestinal  contents.  Enematji  are  valuitbte  aids  to  effect  this  pur- 
pose, the  daily  washing  out  of  the  bowel  with  gruel  and  oil,  or  the  daily  dose  of  mist,  olei 
with  nuinuii,  confection  of  senna  with  sulphur,  or  any  other  gentle  laxative  that  tlie  patient 
by  exiicrience  has  found  to  suit,  giving  great  relief.  Cod-liver  oil  in  full  doses  often  acta 
as  a  laxative  as  well  as  a  tonic.  Care,  loo,  shouhl  be  observerl  in  the  introduction  of  the 
tube,  for  in  a  cancerous  bowel  perforation  is  very  liable  to  occur,  and  even  in  a  h<mlthy 
one  this  accident  has  tiiken  place,  the  Guy's  Museum  containing  a  Prep.  (1877*),  in 
which  the  colon  Wfis  perforated  by  a  bougie  thirteen  inches  from  the  anus  for  an  imagin- 
arj'  stricture,  and  a  second  (1877*),  in  which  an  O'lieirne's  tube  perforated  the  rectum 
fivii  inches  from  tlie  anus  in  an  attem[}t  to  p:iss  it  up  the  healthj*  bowel  to  give  relief  in  a 
aise.  of  obstruction  after  the  reduction  of  a  hernia. 

How  far  it  is  safe  to  allow  a  |>atient  to  pass  a  bougie  for  himself  or  herself  is  another 
question.  I  am  disposed  to  think  it  is  unwise  to  allow  it  when  the  bougie  is  solid,  having 
seen  great  irritation  and  consequently  harm  follow  the  practice,  and  in  several  cases  deep- 
seated  suppuration.  Curling  has  given  a  case  where  the  patient  caused  his  own  dejtth 
by  perforating  the  bowel  half  an  inch  in  extent  above  tiie  stricture.  I  have  consequently 
been  in  the  habit  of  instructing  my  patients  to  use  tallow  candles  as  bougies,  and  have 
been  satisfied  with  the  practice. 

There  comes  a  time,  however,  when  this  treatment  by  dilatation  ceases  to  be  beneficiAl 
or  is  associated  witli  so  much  distress  as  to  forbid  its  use ;  as  when  the  stricture  has  so 
closed  as  to  render  it  useless ;  or  so  ulcerated  as  to  render  it  unwise  to  adopt  the  practice. 
Under  these  circumstances  the  question  of  excision  of  this  disease  or  tlie  o|>enition  of  Co- 
lotomy  may  be  considered.  The  former  o|>eration  will  be  discasded  later  on.  The  latter 
gives  c<)mfort  to  a  degree  that  sometimes  astonishes  and  always  gratifies:  it  prolongs  life, 
and  adds  materially  to  its  comfort,  and  little  more  than  this  c&n  be  said  of  meet  opera- 
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tions ;  moreover  it  is  not  found  to  he  prnctiailly  associaleil  will*  such  inconvenience  as 
surgeons  of  old  liave  lln'orcli<"iilly  ftltriliuted  to  it.  But  it  should  not  be  poslfjoned  till  the 
powers  of  life  have  become  so  exhausted  fts  to  render  poor  \hv  clmnees  of  recovery  from 
the  operation  ;  or,  till  the  cieciim  or  large  intestine  has  became  so  distended  as  to  he  miieh 
dftmaged  or  iuHarned.  It  sliould  he  underlakeii  as  soon  as  it  is  clear  that  llie  disea«:e  luis 
&sed  lieyond  the  reach  of  loeal  treatment  and  the  general  power!*  of  the  patient  are  bef/in- 
ftinff  to  fail ;  or  as  soon  an  the  h>eal  distress  finds  no  relief  from  palliative  measures,  and 
a  downward  course  is  evidently  approaeliing.  The  difficulties  of  eolotomy  are  not  gieat, 
nor  are  its  dangers  numerous;  when  unsurcessfuf^  it  has  been  often  made  so  by  delay  in 
itA  performance,  frora  the  want  of  power  in  ibe  patient,  or  from  the  secondary  effect.**  of  the 
disease  on  the  ubdomina!  viseerii.  When  moxt  gnccess/ni  it  gives  immediate  relief  to  most 
of  the  symptoms,  and  makes,  life  worth  retaining.  When  ieasf  so,  it  lessens  [>ain  and 
renders  endurable  what  remains  of  life.  The  ojienition  is  nosv  eslablishetl  and  credilnbly 
so  to  surgiail  art,  although  it  must  be  admitted*  that  in  the  general  way  it  is  apt  to  be 
postponed  until  too  lat«  a  period  to  demonstrate  its  full  value. 


Excision  of  the  Lower  Evd  of  the  Rectum. 

This  operation  has  but  recently  received  attention  in  this  country,  although  practised 
abroad  by  Lisfninc  and  others  fifty  years  ago.  It  has,  however,  been  (K'rformed  by  liill- 
roth  and  other  German  surgeons^  and  by  Dr.  Levis,  of  Pennsylvania. 

It  has  been  advocated  as  a  means  of  cure  for  cancerous  and  other  strictures  of  the  ivcUrm, 
and  from  Sir.  W.  H.  Cripps's  Jacksonian  Prize  Essay  (1877)  it  seems  to  have  been  success- 
ful;  since  he  records  tliat  out  of  44  cases  which  he  collected,  only  H  died,  or  1  in  5  ;  that 
in  14,  recurrence  took  place  in  from  four  months  to  three  years  ;  that  in  8,  there  was  no 
recurrence  when  the  cases  were  Inst  reported  at  the  following  periods:  One  year,  1,  2,  2, 
4,  4,  fi,  and  many  years  respectively  after  operation  ;  am!  in  8  the  patients  were  well  some 
montlis  afterwards.  [Mr.  Cripps's  recent  monograph  on  cancer  of  the  rectum  is  full  of 
intere!*t  in  this  connection.] 

He  likewise  records,  that  in  23  cases,  defecation  was  subse(|i»ently  normal ;  \n  0»  that 
feces  could  be  retained  when  not  too  fluid,  and  in  7,  that  there  was  incontijience.  With 
these  facts  it  is  dear  that  tl)e  0[)enilion  for  the  removal  of  cancerous  or  other  disexii^e  of 
the  rectum  l»y  excision  is  a  justifiable  and  possibly  a  beneficial  measure,  and  that  it  should 
be  undertaket)  when  the  disease  is  local  and  can  be  so  defined  and  isolated  as  to  come 
within  the  reach  of  the  surgeon's  skill. 

It  ia  clearly  iuiippticable  when  the  disease  has  extended  high  up  and  the  parts  around 
the  rectum  are  infiltrated  with  cancerous  disease.  I  have  had  no  jiersonal  experience  of 
the  measures,  never  having  attempted  to  remove  more  thsin  anal  growths. 

It  would  seem  that  about  2^  to  3  inches  of  rectum  may  W  removed  with  safety,  and 
that  when  the  bladder  is  fairly  distended  and  traction  is  made  upon  the  rectum,  the  f>eri- 
loneal  |)0ucb  is  less  likely  to  be  drawn  down  with  it  than  when  the  bladder  is  em[)ty.  I 
have  satisfied  myself  ujton  these  points  by  experimenls  upon  t!ie  ca<laver.  After  a  mefallic 
bougie  has  been  introduced  into  the  bladder  to  serve  a."  a  guide  to  the  ])osition  of  and  to 
steady  the  urethra,  an  incision  is  to  be  made  from  the  base  of  the  scrotum  to  tlie  coccyx, 
encircling  both  sides  of  the  anal  aperture.  The  hand  of  the  operator  may  then  be  intro- 
duced behind  the  bowel  into  the  hollow  of  the  sacrum,  in  order  to  lear  the  rectum  loose 
from  its  posterior  attacbmenis.  By  means  of  the  finger  and  a  pair  of  sermted  scissors,  the 
adhesions  all  around  the  rectum  where,  on  account  of  the  disease,  it  may  be  firmly  attached 
lo  the  prostate  gland  atul  neck  of  the  bladder,  should  be  broken  up.  The  cancerous  gut 
should  next  be  carefully  dissected  from  these  parts,  exjrfising  to  view  the  prostate  and  the 
lower  part  of  the  bladder,  and,  while  this  is  being  done,  the  vessels  should  be  carefully 
ligatured  of  torsed  m  soon  as  divided  and  double  sutures  i>assed  through  the  skin  into  the 
rectum,  above  the  proposed  line  of  excision.  These  should  not,  however,  be  fastened,  but 
left  in  jtosition  to  give  perfect  controi  of  the  parts.  When  the  rectum,  including  the  can- 
cerous jiortion,  has  been  thus  carefully  ixnd  thoroughly  inolated,  the  gut  ought  to  be  draivn 
forcibly  down  by  seizing  the  tumor,  and  the  scissors  employed  to  cut  through  the  walls  of 
the  bowel ;  a  section  of  the  rectum  three  inches  in  length  can  then  be  made,  the  sutures 
knotted,  and  the  gut  securely  stitched  to  the  surrounding  integuments. 

[As  is  well  known,  Paget,  in  17JJU,  excised  an  inch  and  a  half  of  the  rectum,  and  in 
ld2G   Lisfranc  revived   the  operation  of  extirpation  of  the  rectum  for  carcinoma;  but, 

ough  Diefienbuch  and,  at  a  later  time,  Billroth  practised  this  method  of  trealraent,  it 
to  gain  few  followers  in  America  or  Great  Britain.     Up  to  the  time  of  the  first 
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case  operated  upon  by  Dr.  R.  J.  Levis  there  bad  been  in  America,  as  far  as  I  couUl  a.«»cer- 
tain  bv  a  searcli  tliroush  a  great  deal  of  surpricul  lilemture.  only  five  instiince.s  of  extir- 
pation  of  the  rectum.  One  of  these  operations  wnn  performed  by  Biishe,  two  by  Moti, 
one  by  March,  and  one  two  months  prior  to  the  first  of  Levia'a  cases,  by  Briddon,  of  New 
York. 

Since  tlie  publication  of  the  cases  operated  uix»n  by  Dr.  Levis  many  others  have  been 
recorded  as  occurring  iti  tlie  pnictice  of  surgeons  all  over  the  country.  Ajirnew,  Van 
Buren,  Keyes  and  otiiers  have  resorted  to  t[ie  opei-alion,  and  many  successful  ca?es  prove 
the  uvailahiliiy  of  the  pnH'eilure,  if  adopted  in  suitable  ciu«es  before  the  rectum  becomes 
loo  greatly  diseased.  The  experience  of  European  operators  coincides  with  that  of 
American  surgeons. 

The  operation  should  be  performed  during  the  early  stage  of  the  nflfection,  and  ia  con- 
tra-indicated if  the  finger  cannot  be  easily  hooked  over  the  upf»er  edge  of  the  mass,  so  us 
to  feel  smooth  healthy  mucous  raetnbrane  beyond.  When  the  tissues  surrounding  the 
rectum  are  involved  so  that  the  jjortion  of  rectum  left  could  not  be  drawn  down  after 
excision  of  the  lower  portion,  the  surgeon  should  hesitate  to  operate.  Ghmduhir  involve- 
ment of  a  marked  chamcter  and  great  exliuustjon  are  of  course  strong  contra-indications. 

Ill  women  the  position  of  the  vagina  in  front  of  the  rectum  render*  the  ojieralion  not 
only  less  complicated,  but  more  favorable  as  to  prognosis,  for  the  urethra  an»l  bhidder  are 
not  concerned  in  tfie  extirpation,  and  the  surgeon  is  better  able  to  determine  the  extent 
of  the  disease,  ami  has  also  more  mom  to  work.  The  female  rectum  is,  in  fact,  a  nmcli 
more  superficial  organ  than  the  mule.  It,  is  necessary  in  women,  however,  to  save  as 
much  as  possible  of  the  vaginal  wall,  or,  if  it  bo  removed,  to  form  an  artificial  septum  by 
proper  suturing  between  the  two  cavities. 

There  have  bt'en  proposed  a  number  of  methods  of  attacking  the  malignant  growth,  in 
order  to  have  as  little  hemorrhage  as  is  consistent  with  thorough  eradication.  Must  ope- 
mtors  prefer  placing  the  patient  in  the  lithotomy  position,  though  the  knee-elbow  posture 
has  been  adojited  at  times.  Lisfranc  operated  in  (he  following  way  :  Having  encircled  ihe 
anus  by  two  cresccntic  incisions,  he  dissected  the  bowel  loose  from  surrounding  tissues, 
then  split  the  rectum  longituilinally,  to  expose  the  parts  fully,  and  excised  as  much  of  the 
cylinder  as  was  necessary.  The  s[»litling  of  the  tube  wjia  done  at  the  posterior  jwirt,  in 
order  to  avoid  the  [M.-ritoncum  and  the  larger  vt^ssels.  In  femaley  the  vagina  atfords 
Opportunity  for  introducing  the  linger  in  front  of  the  growth,  and  in  males,  it  is  well  to 
Imve  a  hirge  bougie  in  the  bladder.  If  the  anus  is  not  involve'l,  the  external  sphincter 
may  be  preserved  by  making  a  single  straight  incision  from  the  centml  tendon  of  the 
periru'um  to  the  coccyx,  dissecting  up  the  skiti  and  the  split  sphincter  on  each  side,  and 
then  extir[iating  the  lower  part  of  tlie  recttim  in  the  ordinary  manner.  Another  method 
is  to  form  a  perinea!  flap,  convex  towards  the  scrotum,  and  to  dissect  tins  and  the  sphincter 
backwards  over  the  coccyx,  which  procedure  exposes  the  rectum  in  such  a  manner  that 
the  diseased  portion  can  be  removed. 

It  is  probable  that  the  danger  from  hemorrhage  is  over-estimated,  for  when  the  bowel 
is  enucleated  by  tearing  it  looi*e  from  surrounding  structuri's  with  the  tlnger,  so  that  the 
hand  is  gradually  insinuated  into  the  hollow  of  the  sacrum  behind  the  rectum,  there  deemij 
to  be  little  arterial  bleeding. 

The  liist  step  in  the  operation  consists  in  drawing  down  tlie  amputated  gut,  which  is 
lioue  by  hxtsening  the  cellular  tissue  and  by  the  etfacement  of  the  normal  curves  in  the 
viscus,  and  atlachtng  it  to  the  integument.  The  sutures  will  probably  tear  out,  but  it 
|>crha{is  gives  a  chance  for  portions  to  become  united,  and  may  thus  hasten  the  cure. 

Hie  se(piela)  of  excision  of  the  rectum  most  to  be  dreaded  arc  |)elvic  celluliti.*«,  phlebitis* 
and  |>eritonitis.  Two  of  Lisfranc's  early  cases  succumbeil  to  the  first  of  thene  causes,  and 
cases  have  been  recorded  of  a  fatal  issue  alten<ling  the  occurrence  of  phlebitis.  Billroth 
considers  the  use  of  many  drainage-tubes  a  very  iin|»ortant  item  in  the  operation,  to  pre- 
vent burrowing  of  pus.  Owing  to  the  proximity  of  the  peritoneum  in  all  cases,  and  the 
great  danger  of  wounding  it  in  those  instances  where  the  disease  is  situated  high  up  in  the 
rectum,  peritonitis  is  lo  be  anxiously  looked  for  in  every  jmtient,  and  it*  advent  givc«  a 
very  f«rebo<ling  outlook. 

In  all  cases  of  carcinotoaious  disease,  a  return  sooner  or  later  is  to  be  expected  ;  hence 
it  is  im[>ossihle  to  state  that  a  patient  has  l>een  perfectly  cured,  though  he  may  Ix*  greatly 
relieved  of  suflering,  and  live  many  months  before  the  malignant  growth  recur*.  If  no 
openxtion  is  done  the  patient  becomee  exhausted  and  dies;  but  numerous  instances  are 
recorded  of  ffcrsons  living  several  years  after  removal  of  the  disease  by  excision. 

The  ex|>erience  in  the  vaett  imyority  of  ca»eB,  where  several  inches  of  the  bowel  have 
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i>een  rt'inoved,  is  tlint  incontinemei?  of  feces  »lo<'s  not  follow  unle.-«s  the  contents  he  vory 
fliii<l.  Wlietlier  it  be  befiius*?  the  superior  circnlor  tiUr^-s  of  the  nuispular  cojit  of  the 
rectum  net  rs  a  ?uhsiflinry  sphincter,  or  because  in  the  normal  roiidilion  the  rectum  is 
|«inpty  antl  become!*  full  only  as  llie  (lesire  to  f^o  to  slool  occurs,  ii  mjU  ters  not.  Case  after 
Cflfce  have  caused  operators  almost  universally  to  know  ibat  nh«!rTice  of  tlie  sphincter  arii 
muscle,  and  even  of  three  or  tour  inches  of  the  rectal  tnbe,  df"»es  not  necessitate  a  condi- 
tion of  inv(duotary  evncnation  of  consistent  stools;  and  in  ceriuin  instances  liquid  feces 
and  even  flatuw  have  been  under  conlroK 

The  relation  of  excision  of  the  lower  extremity  of  the  rectum  to  colotomy  deperves 
consiileratiout  for  in  some  instances  it  may  be  a  fjueetion  which  openuion  is  njore  d^'sirable. 
Colotomy  may  at  times  be  resorted  to  when  excision  is  for  ri'asons  givi*n  nimve  contra- 
indicated,  for  it  is  palliative,  prevents  dilatation  of  the  d'^scending  colon,  and  relieves  the 
pain  due  tu  the  passage  of  feces  over  the  ulcenited  and  irriliihle  (surface  of  the  mucon*! 
ineuibnine.  Wlien  the  disease  is  near  the  anus  and  can  readily  be  removed  extirpation 
is  preferable  to  colotomy J.  B.  R.] 


Atont  of  the  Colon  and  Dilatation  ok  the  Rectcm. 


^B     These  conditions  are  not  unfrerjiiently  met  with  in  practice.     In  old  people,  the  colon, 

^■for  wnnt  of  power,  oftt^n  becomes  enormously  distended  with  feculent  matter  from  ;2;r!idual 

^■Aecnmulalion,  and  thit*  condltiun  frerpiently  causes  death.     In  some  cases,  it  |;ives  rise  to 

ihe  idea  of  stricture  of  the  rectum,  and  every  surgeon  must  have  been  culled  to  cases  in 

which  impacted  feces  in  tlie  rectum  and  eoloUf  associated  with  the  discharge  of  Hmnll, 

^Kk»08«,  offensive  motions  mixed  with  mucus  and  sonn'times  blood,  lias  misled  the  atfendanl. 

^PSonie  years  ago,  I  xvas  asked  to  see  a  lady  over  seventy,  who  had  been  bed-ridden  for  six 

months,  ami  w:us  syp})Osed  to   be  dying  from  constipniion   and  stricture  of  the  rectum, 

nothing  but  small  lumpv  and  loose  motions  having  jiassml.     No  diseose  whatever  existed 

b»*yond  the  impacted  rt'Ctuni  and  distended  colon  from  atony  of  the  l»o\vel  from  old  age. 

BThe  masses  were  mechanically  removed  by  means  of  the  lithotomy  scoo[>  an(i  eneniata  of 
Dil,  etc,  and  she  lived  four  years,  simply  to  di«*  of  old  age. 
In  this  form  of  constipation,  the  value  of  nux  vomica  is  well  seen,  a  pill  of  half  a  grain 
Df  the  extnu't  with  half  a  grain  of  belladonna,  twice  a  week  or  oftener,  giving  tone  to  the 
Intestine,  and  actirtg  as  a  purge. 

In  Women  especially,  who  have  been  in  the  habit  of  neglecting  their  bowels  and  allowing 

I  the  rectum  to  be  a  closed  receptacle  lor  feculent  matter,  the  cavity  not  only  becomes  muclj 
jdistended,  but  seems  to  lose  the  power  of  conlmcting  and  expelling  its  contents.  1  hnd, 
Br»me  years  ago,  at  Guy*a,  a  case  illustrating  these  points.  Tlie  recttim.  on  exiimirnition, 
fe**ling  like  a  loose  hag,  large  enough  to  admit  a  fist  was  always  fyll,  having  evidently  lost 
jbll  power  of  expulsion.  The  woman  in  young  life  had  neglected  herself,  and  in  middle  age 
lould  not  overcome  the  etJecls  of  such  neglect.  By  daily  em-rnata  of  cobl  water  to  wash 
out  llie  bowel,  atul  the  suhsecpient  injection  of  an  astringent  liipiid,  such  as  the  decoction 
of  bark  and  alum,  with  the  daily  use  of  a  pill  containing  half  a  gniin  of  extmet  of  nux 
vomica  mixed  with  gentian^  a  complete  recovery  took  place. 

^P  TtiE  Administkatiopt  of  Food  and  Medicine  uy  the  Recttm. 

Physiologists  have  long  known  that  water,  certftin  forms  of  food,  and  medicines  are 
absorbed  by  the  rectum,  and  [)hysicians  have  acted  upon  this  knowledge;  though  possibly 
J      the  physiological  fact  bits  not  been  utili/.ed  so  fully  as  it  deserves. 

^A     It  has,  however,  such  an  important  hearing  for  good  upon  surgiciil  practice,  that  it  would 

^fln?  well  to  regard  the  rectum  as  a  second  stomach,  and,  in  certain  cases,  lo  nse  the  one  lor 

nutrilive  or  medical  purposes  as  a  sidi^titute  or  accessory  for  the  otlnT.     I  liave  for  years 

acted  upon  this  principle,  and  have  *^\*Ty  reas^m  to  be  satisHrd  with  the  resvdt.      Indeed, 

in  any  ca^e  of  disease  or  injury  in  wliich  nutriment  is  essential,  and  the  stomach  refuses 

^^  to  receive  or  retain  food,  I  have  never  hesiiiited  to  resort  to  the  nutrient  enema. 

^B     I  do  so  also  in  cases  of  abdominal  injury  or  disease,  in  which  it  is  tnexpedt'ent  to  give 

^■the  atonmch  or  small  intestines  work  to  do.     In  aged  patients  after  injury  or  operation, 

when,  from  shock,  the  stomach  seems  incapable  of  doing  its  duly,  as  well  as  in  all  cases 

I  of  persistent  vomiting,  wheJher  after  the  use  of  ana'stbf-tics  or  otherwise,  to  give  time  for 

ilhe  stomach  to  regain  its  tone.    The  use  of  the  nutriejit  enema  for  a  few  hours  often  tides 

rover  a  slight,  and  for  days,  over  n  great  diJfunilty,  as  without  doubt  it  supplies  food  lo  the 

body  almost  as  well  as  the  usual  raeai,  and  (hies  so  under  circumstances  in  which  the  hitler 
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cannot  or  ought  not  to  be  administered.  In  a  case  I  bad  witb  Dr.  Parsons  Smith,  ot 
Addiscombe,  life  was  entirely  maintained  for  fifteen  weeks  by  its  use  ;  and  I  could  adduce 
others  in  which  its  beneficial  influence  is  most  marked.  Dr.  Flint,  of  New  York,  has 
published  one  case  in  which  life  was  sustained  for  fifteen  months  by  this  method,  and  he 
adds,  that  during  five  years,  the  patient  had  depended  almost  entirely  upon  it.  In  cases 
of  unconsciousness  from  anaesthetics  or  otherwise,  this  practice  should  be  followed  in  pre- 
ference to  any  other,  as  it  seems  more  than  probable  that,  under  these  circumstances,  any 
fluid  which  it  is  attempted  to  pour  into  the  mouth  passes  into  the  lungs  rather  than  into 
the  oesophagus,  and  consequently  hastens  death. 

Directions  for  use. 

The  bowels  should  be  emptied  by  a  simple  enema  before  the  nutrient  one  is  introduced. 

The  nutrient  enema  should  be  used  every  four  or  six  hours,  and  should  not  consist  of 
more  than  six  ounces. 

The  material  should  be  tepid,  and  introduced  slowly,  as  the  rectum  repudiates  any 
sudden  distension. 

After  its  administration,  a  napkin  should  be  pressed  against  the  anus  until  the  disposi- 
tion to  expel  it  has  passed  away. 

When  the  expulsive  tendency  is  great,  opium  may  be  added  to  the  enema ;  indeed, 
under  all  circumstances,  it  is  of  advantage. 

At  times,  the  enema  is  retained  better  when  introduced  some  six  inches  into  the  rectum 
than  within  the  sphincters. 

When  injections  are  badly  tolerated  at  first  they  may  at  times  be  well  retained  if  they 
are  persisted  in. 

The  best  materials  for  these  enemata  are — milk,  eggs,  meat  juices  with  pancreas  or 
pancreatic  emulsion,  and  these  may  be  employed  at  different  times.  It  is  a  mistake  to 
keep  too  long  to  one  kind. 

Milk  and  eggs,  alternating  with  one  of  meat  juice  and  pancreas,  seems  to  be  preferable. 

As  a  meat  emulsion,  Kaufmann's  mixture  is  excellent,  composed  of  a  pound  of  minced 
beef,  a  third  of  a  pound  of  fresh  pancreas,  and  half  a  pint  of  cold  water.  The  whole 
allowed  to  macerate  fur  three-quarters  of  an  hour,  gradually  raised  to  the  boiling  i)oint, 
and  boiled  for  two  minutes.  The  mixture  will  then  have  been  reduced  to  the  consistence 
of  a  thick  soup.     [Defibrinated  blood  may  be  administered  in  this  way.] 

When  this  mixture  is  not  at  hand,  good  beef-tea  or  mutton  broth  may  be  employed,  to 
which  Liebig's  extract  of  meat  may  be  added. 

In  making  beef-tea  or  broth,  long  boiling  does  no  good.  A  pound  of  finely-minced 
meat  macerated  in  half  a  pint  of  cold  water  tor  three  or  four  hours  will  give  an  excellent 
mixture ;  and,  if  the  whole  is  well  shaken  for  half  an  hour,  nearly  the  same  result  is 
obtained. 

Rectal  medication  in  its  way  is  as  valuable  as  alimentation,  more  particularly  when 
morphia,  opium,  or  mercury  is  prescribed.  The  former  drugs  administered  after  an 
operation  before  the  influence  of  the  anaesthetics  has  passed  off,  doing  more  to  calm  the 
patient  and  give  rest  than  any  other  metliod,  more  particularly  in  cases  of  abdominal 
surgery. 

The  latter  employed  twice  a  day  acting  on  syphilitic  patients  in  such  a  quiet  and 
beneficial  way  as  to  lead  me  to  look  upon  it  as  the  best  metliod  of  bringing  any  one  under 
its  influence. 
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CHAPTER  XVII. 

StIEOlCAL  AFFECTIONS  OF  TUB  NOSE. 

Wounds. 

Ixci?KT>  and  lacerated  wounds  of  the  nose  generallj  progTeaa  well  on  account  of  the 
freedom  of  ils  vascular  supply.     The  edges  of  any  wound  should  consequently  be  brought 
carefully  together  and  fixed  with  sutures,  even  if  the  ]Mirt 
be  nearly  sepaniled  from  the  body.     P'or  this  purpose  very  F'f»'  320. 

fine  silk  ought  to  be  used,  and  •ireat  care  exercised  in  tlie 
accurate  adjustmpnt  of  the  parts^ — a  suture  being  passed 
through  the  cartilages  when  tlipy  have  bet- n  divided.  In  the 
case  iUuslrnted  in  Fig.  32^,  where  the  nose  was  nearly  cut  off, 
the  edges  of  the  wound  were  adju^te'iK  and  a  good  rec<»very 
followed.  This  case  occurred  in  the  practice  of  my  lamented 
late  colleague,  Mr.  Poland. 

Fracture  of  the  Nose, 


DrEwiug  iliustrfttlntt  thn  rcpnlr 
«n<T  an  )ii(U««Q  wanud  of  lh»» 
note. 


This  accident  is  not  uncommon,  and  may  be  simple  or 
compound.  It  may  likewise  be  followed  by  little  or  great 
deformity,  the  amount  dt'pendin*^  much  up*m  the  care  and 
skill  with  which  the  broken  bones  are  readjusted.  When 
little  of  no  displacement  exist«i,  nothing  eke  is  rerjuired  than 
the  application  of  cold-water  dre8i<in<?,  or  perhaps  ice,  for  the 
first  few  hours,  as  the  bones  rapidly  re-unite.  AVhen  dis- 
placement haa  taken  place,  the  sur^otm  mu^t  restore  the  mis- 
placed  bones  by  external   miinipuiution,   aided    by   jiresaure 

applied  from  within  the  nasal  cavity  by  means  of  the  blades  of  the  ordinary  dressing 
forceps,  a  probe,  or  some  similar  instrument,  as*  a  female  catheter.  When  the  puils  have 
be«n  r«-'*>loped  to  their  natural  position,  or  as  neiirly  so 
SiA  h  possible,  care  must  be  observf.'d  that  no  external 
|jre»BUi"e  is  employed  by  which  they  can  be  displaced. 
Plugging  of  the  nostrils  is  uaeless^.  When  the  force  has 
iMfen  severe  and  direct  upon  the  nose,  fracture  of  the 
elcuU  may  complicate  the  ea«e — fmcture  either  of  the 
ethmoid  bone  forming  the  floor  of  the  baae  of  the  skull, 
as  lut-  been  illustnited  in  the  chapter  on  injuries  of  the 
skull  (Fig.  78),  or  fi-acture  of  the  frontal  hone.  This 
latter  form  may  generally  be  recognized  by  the  swelling 
and  crepitation  of  emphysema  about  the  forehead,  or  the 
crepitus  of  the  fracture  with  displacement,  &c.  Cases  of 
fracture  of  the  frontal  sinus  require  no  .special  treatment, 
and  generally  do  well. 

In  children,  the  cartilage  of  the  nose  may  be  displaced 
from  the  na,**il  bones  in  conserpience  of  an  injury,  and, 
un}e»6  replaced,  |>ermanent  delormily  and  obstruction  will 
eoAue.  The  surgeon  consequently,  when  this  accident 
takes  place,  should  do  his  beat   to  restore  the  misplaced 

parts  and  to  keep  them  in  npfwisition.  although  some  dilfi-     r„rcop8  umi  a**»»  trn«fi  for  ircfttnveoi  of 
culiy  is  often  experienced  in  its  accomplishment.  doformod  uon« 
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Witb  the  view  of  preventing  or  correcting  defurmity  Mr.  W.  Ailams  litis  sugjx«'«iVe«I, 
tliat  llic  broken  or  bi-nt  septum  sliouM  be  stniiwhlejicd  by  strong  plate-bladed  Ibrcepej 
(Kij;.  ;]'2'J«  n)  ant]  the  broken  na«al  bones  raised,  thet^e  parts  !>.ubse(iuently  being  main- 
tained ill  position  by  an  ivory  clamp,  and  the  side  of  the  nose  pressed  in!o  |dai:e  by  n  none 
tnisR  (Fifr.  ^5*2''"  a)  eonneeled  with  a  forehead  [»hile  (ff)  and  band  {ft).  The  plates  (r) 
are  sha[>ed  according  to  the  outline  of  tlie  now,  and  are  made  to  diverge  by  rotating  a 
central  contrnllinfr  screw,  the  pressure  of  the  plates  beino^  regulated  by  two  circular 
springs.  Tlie  ivory  ehvaip  must  be  worn  day  and  night  for  tliree  or  four  days  after  the 
deformity  has  been  corrected,  nntl  the  nose  truss  for  some  months^  during  the  day.  [Dr. 
L.  1).  Mason  bus  described  a  method  of  treating  depri'ssed  tnicliire  of  the  aose  Ivy  passing 
a  strong  wire  suture  transversely  ihrough  tlie  structures,  and  thus  keeping  the  fragments 
in  position.  Dr.  If.  F.  Weir  has  also  paid  eonsideruhle  attention  to  relieving  nasiil  de- 
formity after  fractures.*] 

EpiSTAXia. 

Bleeding  from  the  none  is  an  occurrence  of  considerable  frequency,  and  when  not  too 
free  or  lasting,  rarely  requires  surgical  interferencr.  It  ftiay  be  the  result  of  an  injury— 
truumatlc;  or  a.ssociated  with  some  cuncerous  atfectioni  or  Hbi-ous  growtb  from  tlie  bjise  of 
the  skull  or  other  local  cause;  or,  it  may  be  the  direct  consequence  of  some  fulness  of  the 
ves^iels  of  tlie  head  or  heart  disease.  It  is  fotmd  alstt  as  a  kind  of  passive  exudation  in 
anicmic  and  caLdicetic  subjects;  after  purpuru  or  from  hcjiatic  disease,  and  also  as  supple- 
men  (ary  to  the  catamenia, 

TuKATMENT* — In  order  to  successfiil  treatment  its  cause  must  be  a^scertuincd.  When 
traumatic,  it  usually  slops  without  aiil.  When  due  to  plethora  of  the  vessels  from  any 
cause,  it  is  often  siihilary,  imd  should  h?  cheeked  only  wlien  too  copious  or  lusting.  When 
of  a  jmssive  nature  it  is  serious,  since  au;cmic  iechlc  subjects  cannot  bear   loss  of  blood, 

and  the  loss  tends  to  aggravate  its  cause. 
Pm.  330.  J  J]  one  case,  therefore,  saline  purgativea 

may  be  of  value ;  in  another,  iron  in  full 
doses,  <ir  gallic  acid  in  gr.  v  or  gr.  x 
diwes.  As  to  its  treatment  no  detinite 
rules  can  be  laid  down,  it  being  a  com- 
mon aci"onq>aniinent  ol  so  many  dilfereut 
conditions,  local  and  general. 

When,  however,  lil'e  i&  threatened  by 
its  seventy,  real  or  comparative,  the  sur- 
geon is  bound  to  intcHere.  The  hea<l 
should  lu*  keptt  raised,  and  cold  applied  to 
the  nose  and  frontal  sinuses  by  means  of 
ice  when  it  can  be  obtained,  as  also  to  ih© 
na|>e  ol'  the  neck  being  often  serviceablet,! 
A  steady  stream  of  some  co*d  »ilin4fj 
liquid  (a  teasjKXinfu!  of  carbonate  of  \ 
and  common  salt  to  a  pint  of  water  I.K>ind 
as  good  as  any),  pjissed  through  the  no*- • 
tril,  is  a  very  etfectual  mode  of  in^atmenl. 
For  this  pur|M>se,  the  double-action  India* 
rubber  enema  apparatus  with  a  nose-pi«*ce 
to  introduce  into  the  nostril  may  l>e  em- 
ployed ;  or  Dr.  Rascb'a  vaginal  siphon 
douche,  applied  as  in  Fig.  H.'tO,  the  patient  breathing  at  the  time  through  the  uioulh> 
which  shindd  be  kept  wide  open  [with  the  head  bent  forward];  Professor  WelK?r, of  Haile 
having  discovered,  years  ago.  that  while  the  patient  is  breathing  through  the  mouth,  the 
soft  palate  completely  closes  the  posterior  nares,  and  does  not  permit  any  Huitl  to  pas*  into 
the  pharynx.  The  popular  methods  of  plaeing  the  patient  in  thi-;  erect  |>ostun*.  and 
raising  h(»th  arms  aliove  the  head,  may  likewise  l>e  tried,  as  they  are  unquestionably  gi.H>-l. 
If  fh*'se  nuMsuns  fail,  the  rmstril  or  nostrils  must  be  plugged. 

Plugging  nose. — To  do  this  elfectyally,  some  skill  is  necesAary ;  Ui  do  it  olherwiMS 
is  useless,  if  not  injurious.     To  plug  from  the  anterior  nares  alone  is  to  trifle  with  tho 

[•  Mason,  •  Annals  of  Anatomical  and  Surgical  Society  of  Brooklyn,  March,  1880;  Walr,  'N^w 
York  Medical  Record/  March  13,  18H0,  p.  27&.J 
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Tietnorrlrngt!,  and  in*!ri'ly  to  mask  tlie  escape  of  blood  ur  well  ns  to  direct  it  down  llie 
|>h«rynx.  under  wliieli  cirfunistances,  severe  loss  of  blood  may  take  place  witbout  know- 
leclge.  To  perform  tbo  opemtioii  of  plugging  eftecttmlly,  n  p\n^  of  lint,  cotton-wool,  a 
sponge  tent,  or  compresssed  .s)ioii<;«  an  iticli  and  a  quarter  lori^  ami  an  inch  wide,  should 
be  prepared  and  fasteneil  in  the  mi<bile  by  a  pieee  ol'  stron«;  silk  or  w}ri[)Cor(l,  an  end 
about  six  or  nine  inches  lon^  beinj;  lei't.  With  Belloeq*!?  canula  (Fijj.  331 ),  a  long-eyed 
prolM'.  or  an  elas^lie  t'ulbeter,  a  dnuble  threuil  of  the  same  stronn^  material  slionld  be  passed 
inJo  the  nose  along  m  door  thnnigh  the  posterior  nares  into  the  pbarynx,  and  the  loop 
caught  eitlier  by  the  tintter!*  or  forceps 
and  held  while  the  inislrunieid  is  willi- 
drawn  tbroiigh  the  nostril.  There  will 
then  be  the  loop  banging  out  ot'  the 
niuuth,  and  the  two  ends  out  of  tlie 
nostril.  Tlie  loop  must  then  be  fastened 
firmly  to  the  pledget  that  ha*  been  pre- 
|»ared.  This  plug  having  been  well 
oiled,  is  then  to  be  dniwn  into  the  mouth 
by  applying  traction  upon  the  ligatures 
pr*i1ruding  from  the  nostril,  tilted  with 
the  tinger  behind  and  alwive  the  stkft 
palate,  a>id  carefully  a<ljusted  or  wedge^l 
into  the  posterior  narei* ;  by  wliich 
tueuns  the  escape  of  blooti  into  the  jdiurynx  will  be  prevented.  The  two  cords  hanging 
from  the  anterior  nares  can  then  bi'.  separated,  and  the  nasal  cavity  filled  with  compressed 
sponge,  lint,  or  cotton-wool  which  should  be  introduced  between  them,  the  whole  mass 
being  made  secure  by  tying  the  two  cords  aeross*  the  plug  that  Iiilh  !)een  introduced  in 
front,  and  fastening  them  in  a  bow  to  allow  of  unfastening.  When  any  styptic  is  deemed 
neccssiiry,  the  sponge,  cotton-wool,  or  lint  introduced  into  the  anterior  nares  may  b© 
^turated  with  the  solution  of  the  [)erehlonde  of  iron,  tannin,  matieo,  or  a  concentrated 
solution  of  alum.  By  this  means  the  possibility  nf  any  escape  of  blood  from  either  open- 
ing of  the  nose  can  be  eflectuully  prevented,  and  the  niosl  dangerous  epistaxis  absolutely 
controlle*!.  Sir  W.  Fergnsson  once  remarked  that  he.  had  known,  after  plugfjing  the 
nares,  bbwd  lo  ooze  «p  along  the  misal  duct  out  of  the  canaliculi,  but  such  **  ooziug  tears 
of  bloofl"  must  be  very  mre.  To  remove  the  apparatus,  the  knot  at  the  anterior  nares 
should  be  undone  and  the  anterior  plug  luken  out,  the  posterior  being  readily  drawn  from 
im  jM>sition  Ity  means  of  the  end  attnehed  to  it  In  the  pharynx  ;  ibis  end,  which  need  not 
be  more  than  six  inches,  may  lie  left  hanging  down  the  patient's  throat.  The  plug  should 
not  l>e  left  in  more  tliau  three  or  four  days,  but  may  Ije  reintrtMluced  if  necessary,  the 
surgeon  taking  care  to  preserve  in  situ,  the  two  pieces  of  cord  that  have  been  passed 
along  the  floor  of  the  nose. 


Dollocq>  caaaltt  for  pln^oflng  noatrlla. 


Lipoma,  or  HrpEUTROPUT 

of  ibe  nose  is  a  readily  recognizable  affection^  and  is  a  disease  of  the  skin  and  subcuta- 
neous tisane  (not  of  the  cartilages),  in  which  tbo  follicles  freely  participate.  It  is  con- 
fined lo  the  a|MiX  and  ahe  ol'  the  organ.  The  enlargement  is  sometimes  general,  at  others, 
the  swellings  arc  |>endulous,  lobuhited,  and  Iodsl*.  The  capillaries  of  tlie  part  are  some- 
times congested,  giving  the  growth  a  purplish  hue.  As  a  rule,  it  is  painless,  and  causes 
only  mechanical  annoyance.  It  interferes  at  times  with  vision  and  the  functions  of  the 
nose,  and,  moreover,  wounds  vanity. 

Nothing  but  the  removal  of  the  growth  can  be  suggested,  whicb  can  be  done  without 
dangler  and  with  no  great  ditliculty.  The  ri'duiultmt  mass  is  to  be  dissected  off,  care  being 
observed  not  to  encroiich  upon  tlie  nostril.  This  is  best  done  by  introducing  the  little 
linger  or  a  spatula  inio  the  nostril,  and  shaving  the  redutidaiit  mass  oil'  the  cartilage  with 
a  scjUpel.  Any  bleeding  taking  place  can  usually  be  checked  by  cold,  styptics,  or  torsion  ; 
the  wound  that  is  left  being  allowed  lo  gruimlale.  The  surgeon,  however,  should  not 
take  away  too  much  or  go  too  <ieflp ;  and  some  covering  to  the  cartilages  should  be  left. 
The  disftase  rarely  returns.  The  late  Mr.  Hey,  of  Leeds,  was  the  first  to  perform  the 
operation. 
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Lurus. 

Thh  affection  is  more  common  on  tlje  nose  than  in  iiny  oilier  jmrt  of  tbc*  body,  and  is 
often  very  destructive;  so  niiicli  so,  indeed*  a.s  to  destroy  tlie  whole  organ*  It  ts,  liow- 
ever>  more  amenable  to  treatment  tlmn  h  usually  Mi[)[ioi4et!.  Too  often  it  is  described  tis 
a  p.trnmous,  and  therefore  constitutional  affection,  and  regarded  as  iiictirable.  It  would 
be  well,  however,  it  surgeons  would  practically  i-egard  it  more  i\s  a  local  one.  The  best 
local  treatment  in  severe  eases  U  the  scrapinjz  away  of  the  diseased  surface  with  a  blunt 
knife  or  tlie  handle  of  a  scalpel,  followed  by  the  free  cauterization  of  the  ex|Mxsed  surface  ; 
although  in  exeepiional  casen,  excision  may  be  performed.  In  milder  forms,  caustics  are 
apjdicHble,  the  putnssa  fusa  beiiij:  the  best,  dissolved  in  equal  parts  of  water.  Th**  galvano- 
caustic  or  ihermn-cautery  is,  however,  superior  to  any.  One  of  the  woral  ca^es  of  lupus 
of  tlie  nose  that  I  have  seen  was  that  iUustrat<^<t  by  Fig.  3.32.  It  had  existed  for  years, 
and  was  cured  in  a  month,  after  one  free  application  of  the  galvanic  cautery,  every  ulcer- 
ating tubercle  of  unhealthy  tissue  being  freely  destroyed.  No  caustic  treatment,  how- 
ever, should  be  employed  as  long  as  the  part^^  are  inflamed. 


FtG.  332. 


Fu;.  333. 


Lnpaa  of  noM,  with  the  ontUao  of  •  dtp  for*  ttew  note.    From  ltf«. 

Tonic  treatment,  also,  must  not  be  neglected;  while  ixs  ti  palliative  application,  cod- 
liver  oil  is  very  beneficial.  Arsenic  is  also  hi»:^hly  commended  by  Mess^rs.  Hunt  and  others, 
and  Donvan's  solution  when  there  is  any  syphiiitie  taint. 

The  lupus  non-exedens  may  be  regarded  as  an  early  sta-^u  of  the  lupus  exed»ins  ;  both 
have  a  papular  origin  and  become  tubercular — the  tubercle*  ulcerating  at  a  later  slivge. 

Ei'iTiiELiAL  Cancer  and  Rodent  Cancer 

may  attack  the  nose»  the  former  usually  appearing  at  first  as  a  warty  growth  which  sub- 
sequently ulcerates  j  the  latter  as  a  firm,  nncoloreil.  solitary  nodule,  which  excoriates,  the 
scales  and  bleeds,  and  finally  ulcerjites,  deepening  and  e-xtending  the  scabbed  excortatioo 
In  tUe  Ofjithelijil  cancer,  the  margin  of  the  sore  is  more  irregular  and  thicker  tlian  in  the 
rodent  cancer,  although  until  the  lymph  glamls  are  affected  it  is  somewhat  ditrictili  to  dis- 
tinguish between  the  two.  Ind*.'ed,  the-  epithelial  cancer  may  be  for  long  uuilistingui&h- 
able  from  the  rodent.  The  treatment  of  both*  however,  consists  in  the  total  destriiction 
of  the  ulcerating  surface  and  its  edges,  by  cautery,  escharotics,  or  the  knife.  I  have 
treated  many  of  the  epithelial  forms  by  means  of  the  galvanic  cautery  with  gratifying 
success.     The  disease,  like  other  cancers,  is,  however,  liable  to  return. 


Rhinoscopy. 

The  examination  of  tlie  nasal  cavity  may  be  made  through  the  nostrils  by  means  of  a 
8|K*cuIum,  or  through  the  posterior  nai-es  by  m«jana  of  n  mirror  intnidueed  behind  the  soft 
palate  after  tlie  ftiinie  fashion  fvs  in  laryngoscopy,  the  parts  being  retlecteii  from  the  mirror 
which  is  illuminated  by  sun  or  artificial  light.  Much  aid  may  also  Iw^  obtained  by  me^ms 
of  tlie  finger.  Czermak  si)eak9  highly  of  the  value  of  a  ^mall  mirror  introdueeii  through 
the  nostril,  which  should   be  well  illuminated.     1  have,  however,  found  all  the   help  1 
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j  wanted  in  posterior  rliinoscopy,  tukint;  care  to  draw  forward  with  ^reat  ♦Tt'ntleness  the  soft 
palate  by  means  oi'  forceps,  but  this  method  of  eicaminatioii  is  always  iiit)icuk. 

Diseases  of  the  Nostrils  causing  Obstructio!?. 

These  are  very  common,  and  for  such  the  surgeon  is  often  eonsnite*!.  In  the  infant, 
such  a  condition  raay  be  the  result  of  I'ongenital  syphilisiSt  which  will  he  indionted  by  the 
history  of  the  case  and  by  the  concomitant  symptoms.  The  ^ntffffcs  in  infancy  are  very 
characteristic,  an<l  should  always  direct  the  practitioner  to  look  out  for  some  syphilitic 
affection.  In  is^olated  cases,  such  a  sym|itom  may  be  the  only  one  of  hereditary  syfdnlis, 
and,  by  prof>er  treatment,  it  may  be  cured  witliout  any  other  complication  making  its 
appearance  ;  altliough,  as  a  rule,  if  looked  for,  some  cutaneous  affectitm  will  be  ohsei-vcd. 
A  grain  of  gray  powder  with  three  or  four  grains  of  dried  soda,  twice  a  day,  gem'rally 
proves  quite  sufficient  to  ctire  the  disease.  When  tht?  mother  is  suckling,  the  cliild  may 
be  jdiy sicked  through  the  mother,  five  or  more  grains  of  the  iodide  of  potassium  with 
quinine,  given  Bialf  an  hour  before  ssuckling,  three  times  a  day,  answering  every  purpose. 
Of  late  years,  I  have  followed  no  other  practice. 
^m  Warty  grOTXrths  are  sometimes  met  with  at  tlie  orifice  of  the  no<tri!  causing  ob- 
^pstructionj  and  I  have  recorded  such  a  case.  They  are  cured  by  the  removal  of  the 
growths. 


I 
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Foreign  Bodies  in  the  Nasal  Cavity'. 

Whenever  a  chihl  suffers  from  any  obstruction  to  the  nasal  cavity,  the  presence  of  a 
foreign  body  shouhl  always  be  suspected,  and  the  practitioner  in  such  instances  should 
never  allow  himself  to  be  misled  by  tlie  absence  of  a  liistory  of  its  introduction,  since 
instances  are  not  uncommon  where  some  foreign  body  has  been  left  in  the  nasal  canal  for 
many  months.  A  chihl,  four  years  of  age,  came  under  my  care,  who  had  suffered  from 
all  the  miseries  of  an  obstructed  nui^al  passage  for  eiglit  mouths,  from  the  presence  ot  a 
plum-stone.  3Jany  remeilies  luul  been  tried  hut  without  effect,  the  foreign  body  being 
unsuspected.  Its  removal  was  rapidly  followed  by  convalescence.  Ulcerations  of  the 
mucous  membrane  from  the  inflammation  ext-ited  by  the  foreign  bttdy,  may  tempt  the 
surgeon  to  overlixik  the  nature  of  the  case.  He  should  theretore  remember,  that  such  a 
disease  as  ulceration  of  the  nose  in  children  except  at  the  immediate  orifice,  is  by  no 
means  common,  and  that  the  probabilities  of  its  being  excited  by  a  foreign  body  are  very 
great.  When  oidy  one  nostril  is  affected,  the  diagnosis  is  more  sure.  The  removal  of 
these  bodies  when  tirmly  inipactpd,  requires  stime  care,  and  the  administration  of  chloro- 
form cannot  he  too  highly  recommended,  particularly  when  the  child  is  young.  A  firm 
■  liook-bent  probe  introiluc«*d  down  the  flour  of  the  nose,  may  be  pLtssed  with  facility  helutuJ 
the  foreign  body;  or  a  noose  of  wire  twisted  or  not,  inserted  along  the  septum  atid  half 
turned,  will  generally,  after  one  or  two  attempts,  hook  out  the  nUending  body.  In  some 
cases  a  pair  of  forceps  will  sufllee.  (jingerbread  and  other  soft  materials  may  have  to  be 
scooped  out.  and  the  nose  well  syringed.  1  have  never  known  any  good  result  from 
syringing  this  cavity  \vhen  any  solid  body  has  become  impacted,  except  for  the  sake  of 

Icienniiness.  Meclianieal  means  always  succeed,  and  are  tlif  simplest  particularly  when 
the  child  is  under  tlie  influence  of  chloroform.  In  oMer  chihlr^'n  and  in  adult  life,  ob- 
struction to  the  nasal  pivssage  may  be  produced  Ity  many  diseases  ;  and  when  the  presence 
■of  a  foreign  body  is  the  cause,  a  true  history  of  the  case  will  generally  be  given,  and  thus 
the  surgeon  is  more  likely  to  arrive  at  a  just  conclusion  as  to  the  character  of  the  disease. 


PoLTPDS  Nasi. 


This  is  a  common  affection,  and  may  be  found  in  one  or  both  nostrils  of  the  old  or 
young.  It  may  be  of  a  simple  gelatinous,  tibrt»-cellular,  or  fibrou?;  structure,  or  of  a  malig- 
nant nature.  The  gelatiaiform  anil  the  fibro-cellular  are  by  far  the  more  common  forms, 
■  iind  are  not  diificuh  to  recognize;  and,  as  a  rule,  spring  from  the  middle  turbinated  bone 
and  from  its  posterior  portion,  though  they  may  grow  from  other  parts.  1  have  only 
removed  one  from  the  septum.  They  .are  seldom  recognized  in  an  early  condition,  since 
they  cause  no  pain  and  hut  little  inconvenience.  A  slight  excess  of  discharge  is  the 
earliest  symptcmi,  and  this  is  generally  regarded  as  being  the  result  of '*  cold  ;*'  but  when 
this  secretion  is  examined  it  will  be  observed  to  be  more  serous  than  is  found  to  exist  in 
an  ordinary  coryaia.     The  discharge  continuing,  may  at  last  cause  some  anxiety  to  the 
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patient,  and,  if  tlie  surgeon  b<?  consulted,  a  careful  exnmitiatiou  with  u  speculum  should 
be  instituted,  wlicn  u  ptilyjius  or  rather  a  fringe  of  |>i)ly[»t,  will  often  be  observed  on  the 
niurjiin  o1'  the  middle  lurbinutid  hone.  When  the  disease  has  been  nimle  out,  reniovul 
of  the  growth  i^  the  only  eBl/ctaal  treatment.  Tonies  and  lociil  a.sti"ingentiJ  nmy  for  a 
time  rel.'ird  their  growtlj,  Init  rarely  effect  a  cure.  The  uae  of"  tunnin  as  a  snuff  has  been 
very  successful  in  my  hands  in  causing  the  sloughing  oft'  of  even  the  hirge-Ht  fioljpi 
(*  I^incfct,'  Feb.  18r»7)  ;  but  the  remedy  is  uneertnin  in  large  poly|»i,  although  it  is 
always  of  great  value  in  destruying  the  smaller^  and  thus  iin  checking  the  progrot^a  of  tho 
disease. 

1  have  had  several  instruments  made  to  apply  the  lannin,  but  the  bent  glass  tube  is  as 
good,  as  any.     It  is  modiHed  from  one  made  by  a   patient  for  his  own   use,  and  answera 

well-     The  tannin   is   put   into   the  ^niall    receptacle  in    the 
Fig.  334.  upper  half,  that  end  of  the  tube  being  inserted  into  llie  nos- 

tril, and  file  dtlier  into  the  mouth,  and  the  patient  then  blows 
the  tannin  into  his  n<isiril. 

The  removal  of  the  softer  kinds  of  polypi  should  always  be 
by  abruption.  .Some  surgeons  em|doy  n  long  pair  of  narrow 
Well-made  tbreep.s  whieh  lix  the  pedicle,  and  then  by  a  slight 
twigt  and  some  force,  tlic  removal  of  the  growtli  is  elfecled. 
When  Iho  polypus  hang.*  far  hack,  the  IntrtMluction  of  the 
linger  into  the  mouth  an<l  btdiiud  the  fauces  facililatea  %ls 
removal.  The  best  instrument  known  is  the  *■'  noose/*  and  that  illnslnited  in  Fig.  335  is 
the  form  I  prefer.  It  is  so  consiructed  that  a  loop  of  wire  introduced  uhnig  the  septum 
and  half  tiirni'd  can  be  in.ide  to  p.i>;s  over  the  [ndypus  and  encircle  its  peduncle.  The  lo*ip 
is  then  drawn  home,  the  growth  strangled  at  its  ncck»  and  abrupLed.     By  these  means  the 
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polypus  is  removed  as  a  whole  and  bleeding  is  prevented  j  consequently,  by  the  use  oTthta 
instrtiment,  the  nose  can  generally  be  cleared  at  one  operation.  In  gome  caaei^,  I  Imve 
cured  the  disease  by  cutting  ulf  with  a  long  pair  ot'  scissors  the  turbinated  bone  fr<»m 
whieh  these  poly[ii  grow,  A  few  days  after  the  removal  of  the  polypi  by  the  snare,  tannin, 
as  a  snuft',  may  he  ent[»hjyed. 

In  severe  caries  in  which  thi;*  treatment  has  been  employed  with  but  poor  succe9»» 
Rouge's  openition,  as  suggested  by  liim  for  the  ti-eatment  of  certain  ca.ses  of  OKirna  in 
187.3,  may  be  j)erfornied,  the  operation  consisting  in  il»e  elevation  of  the  upf»er  lip  and 
soft  parttv  of  the  nose  from  their  osseous  attachntenta  by  means  of  an  incision  made  be- 
neath the  lip  through  the  mucous  membrane  where  it  is  reflected  from  the  lip  iitlo  lh«? 
gums,  the  lip  and  tmatil  cartilages  by  these  means  being  »io  freed  from  their  attacbmenu 
tt$  to  allow  tiie  surgeon  to  lift  tliem  up  as  a  whole  towards  the  forehead,  and  thutt  reach- 
ing the  nasal  cavity  for  purposes  of  exploration  or  operation.  To  give  more  roofn,  tht! 
septum  nasi  may  require  to  l>e  separate  from  its  base.  After  the  t>p<'nilion  the  parts 
r<^adily  fall  into  position,  and  should  be  kept  there  by  strapping,  No  deformity  or  visible 
gear  foHows  tiic  ojieration. 

This  form  of  polypus  seems  to  be  more  common  in  men  than  in  %vomen,andis  n  dii»rAse 
of  yonng  adult  life.  1  have  known  it,  however,  in  one  instance,  to  ajipeur  in  a  man  agtHl 
seventy-five. 

The  firmer  and  fibrous  forms  of  polypi  are  by  no  means  so  common  as  the 
gelatinous,  and  seldom  spring  from  the  turbinated  bones.     They  grow  more  frcqoentJj 
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from  Hie  upper  anil  posterior  portion  of  the  nsisul  cavity,  from  tlie  lop  of  the  pliaryux  and 
ihe  jwHlt^rior  nare^*  ami  Iruvi^  u  periosteal  origin.  They  do  not  iniike  their  5ipi>eHiance  so 
early  in  lil'e  aa  the  gelulinous,  are  far  more  seriou!*  in  their  nature,  and  more  ditfuiult  lo 
treat,  on  account  of  tlielr  position  ;  but  when  removed,  they  n\rely  return.  The  best  mode 
of*  treatment  is  to  ligature  tliein  ttirough  the  nose  by  means  of  a  loop  of  wliipeord  or  wire 
jwissed  through  the  nostril  into  the  pharynx  and  slipjied  over  the  growth.  When  this 
of)erahon  mnnol  be  pertbruied,  the  nostril  may  be  hiid  open  lo  give  room  for  mani[>Mlation, 
or  it  may  be  necessary  to  remove  tlie  n^isid  pro<^ess  of  the  superior  maxillary  bone,  or  dis- 
place the  t>ody  of^  but  not  remove,  the  upj>er  jaw  itself,  lo  resicU  tl»e  tumor.  In  1H(n'"i,  1 
removed  a  large  tumor  of  this  kind  which  completely  ohstrueteil  the  posterior  nares  of  a 
boy.  a?t.  14,  by  the  ligature  introduced  tlirough  the  nostril  (•  Path.  Trans.,'  vol.  xviii), 
and  in  1808,  1  removed  a  second  from  a  hid,  a'f,  18,  in  the  snme  way.  In  1872,  in  another 
case,  I  took  n way  a  portion  of  the  n|>perjaw  to  get  at  a  tumor  of  the  spheno-maxillary 
foiisu  which  filled  up  the  nostril  fi-om  behind.  Some  of  these  (»olypi  grow  iVom  the  antrum 
and  press  inwards.  The  surgeon  should  bear  this  fact  in  mind  in  examining  a  case,  as  it 
may  materially  affeet  his  trealmenL 

Cancerous  tumors  of  the  nose  ore  loimd  in  practice,  although  not  freipiently. 
They  may  attack  the  body  of  the  organ,  as  seen  in  Fig.  o;^G,  or  grow  from  within  and 
prtias  forwards  or  baekwards,  filling  in  llie  anterior  or  posterior 
nares,  when  they  nre  dillioiilt  to  diagnose.  They  are,  perljaps, 
more  etimmon  in  the  old  than  in  tlie  young,  idthough  Iwo  cases 
have  passed  under  my  care  in  patients  under  thirty.  They  are 
generally  lussocialed  with  bleeding  either  from  the  nose  or 
pharynx.  When  they  giow  fiom  within,  their  removal,  when 
it  can  be  efTected,  is  an  expedient  practice  if  only  to  give  relief, 
and  this  can  be  done  much  in  the  same  way  as  in  the  other 
varieties  of  polypi. 

Conditions  simulating  polypus The  conditions  of 

the  nasal  cavity  wliieh  are  not  infretpiently  mistaken  for  poly- 
pus are,  however,  numerous.  Many  such  have  passed  under 
my  notice,  the  ]iatients  applying  for  the  removal  of  such  a 
growth,  when  in  reality  no  growth  existed. 

Malformation  of  the  septum  nasi  is  one  of  the  most 
comnmn.  In  it  the  sei«tuni  projects  eiilior  into  the  ri^ht  or 
left  nostril,  causing  more  or  less  obstruction  to  respiration,  and 
leadijiga  superticial  observer  to  believe  in  the  presence  of  some 
new  growth.  This  deformity  may  sonvetimes  l>e  tlie  result  of 
an  injury;  and  when  fto,  there  is  generally  some  lateral  twist  of  the  nose  itsell'.  The 
knowledge  of  the  existeuee  of  such  u  condition  is  <|uite  siitlleient  to  prevent  any  careful 
surgeon  Jailing  into  this  error.  I  need  hardly  add,  that  by  no  surgical  treatment  eau  this 
condition  be  remedied.  [A  portion  of  the  cartilaj^inous  septinu  may  be  [)ared  away,  and 
thus  both  nostrils  made  pervious.  It  seems  to  make  tittle  ditlerejice  whether  the  operation 
leaves  a  hole  in  the  seplum.J 

A  chronic  inflammation  and  thickening  of  the  mucous  lining  of  the 
nose  is  another  condition  which  may  be,  and  frecjuently  is,  mistaken  for  p<ilypus.  In  it 
the  patient  complains  of  tlilliculty  in  respiration,  and  feels  that  there  is  somelliing  in  I  ho 
nose  which  mechanically  impedes  that  function.  On  examining  the  cavity,  a  smooth, 
projecting,  and  firm  outgrowth  will  be  observed  on  its  outer  wall,  which  may  bo  regarded 
ns  a  polypus,  but  which  is  really  only  the  lower  turbinated  bone  covered  by  a  thickened 
and  inflamed  mucous  mtunbrane.  In  a  case  -such  as  this,  if  a  little  care  be  taken  in  sift- 
ing its  history,  it  will  prrdiably  be  found,  tliat  an  obstruction  to  the  res[)iration  will  be  the 
only  symptom  of  importance;  there  will  be  no  serous  discharge,  such  as  is  so  co[nous  in 
cases  of  jvolypi,  although  there  may  be  a  discharge  of  tenacious  mucys  ;  yet  this  is  not 
common  ;  since  the  secnHing  function  of  the  mucous  membr.^ne  in  these  cases  will  gene- 
rally be  found  diminished,  and  a  great  dryness  present,  accompanied  by  a  loss  of  the  sense 
of  sntell. 

The  best  treatment  in  such  examples  is  the  constitutionaU  in  the  form  of  tonics,  using 
that  which  appears  to  be  more  suited  to  tite  general  wants  of  the  patient's  system.  Some 
elight  stimulating  lotion  such  as  the  sidphate  or  chloride  of  zinc,  or  nitrate  of  silver  of  the 
strength  of  two  grains  to  the  ounce,  may  at  times  i)e  n^tpiired,  but  constitutional  means 
alone  are  generally  sutDcieut.    Removal  of  the  turbinated  bone  for  this  atlection  has  been 
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advocated  and  p4?rforrned  by  some  Burg<?on8.  I  have  ac]o|ited  tlie  practice  in  a  few  obsti- 
iiJitP  cast's  with  marked  succeas. 

It  is  worthy  nC  observation  that  this  disea*<e  is  at  times  confined  to  the  mucous  raeinbraDe 
over  tlio  lower  tiirbinaitcd  hctne ;  and  for  reasons  which  I  am  umiUe  to  explain. 

The  septum  may  likewise  be  the  seat  of  inflammation  either  acute  or  chronic  ;  and,  as 
a  reenll,  j^real  swelling  of  the  soft  parts  coverinj?  it  in  will  be  present,  givinf;;  rise  to 
obetruction.  When  pus  exists,  an  early  operiiug  is  advantageous.  In  some  cases,  a  per- 
forating ulcer  may  a[>|ieari  in  utliers,  exfoliation  of  the  cartilaire.  I  have  removed  from 
a  boy,  a  cttrtihttjimms  onff/roirth  from  tlie  septum  whicli  obstructed  the  noslril,  which  had 
a  base  the  size  of  a  sixpence, 

Oz^3fA. 

This  term  is  applied  to  a  large*  and  important  clase  of  cases  where  an  offensive  die- 
charpe.  or  rather  smell,  is  the  common  symptom,  which  is  due  to  many  different  morbid 
conditions. 

It  has  been  said  that  this  otTensive  smell  is  the  result  of  some  morbid  secretion  of  l!ie 
part,  but  my  own  ex|H*rience  lias  not  furnished  me  with  any  iniormalion  tending  to 
contirm  such  nn  idea,  and,  I  believe,  that  the  fetor  is  generally,  if  not  always,  the  result 
of  the  deeom[>osilion  of  retained  mucus.  At  one  time  it  nuiy  be  nssoeiated  with  nn  ulcer 
of  the  mucous  mfuibrane  ;  and  at  another,  with  some  diseased  bone  the  result  of  syphilis 
or  otherwise  ;  but,  under  all  circumstances,  the  disease  is  an  insidious  one,  and  many 
months  have  usually  elapsed  before  it  comes  under  tlie  notice  of  the  sargcon  or  medical 
adviser. 

The  patient  at  first  believes  the  symptoms  to  depend  upon  an  ordinary  catarrh  ;  the 
discharge  from  the  nose  being  thick,  but  not  offensive,  and  the  sense  of  smell  more  or  les«i 
impaired.  If  these  symiitoms  continue,  the  health  of  the  sufferer  often  declines,  and  the 
physician  is  consulleil  on  account  of  want  of  [wnver,  the  loc.'il  sympttints  assuming  a  second- 
ary importance.  If  the  nose  he  examined  nt  this  time,  ns  it  sliould  he,  with  a  speculum, 
to  obtain  a  good  view  of  (he  wliole,  the  only  visible  morbid  condition  will  be,  intense  con- 
gestion of  the  mucous  membnuH%  which  will  not  be  much,  if  at  all  thickened  ;  this  con- 
gestion of  the  nuicous  membrane  being  associated  with  excess  of  secretion 

TREATMt:NT — The  only  corrf^ct  nnd  witisfMCtory  treatment  is  the  constitutional.  When 
the  geneml  condition  of  the  body  is  improved  the  local  disease  will  disappear.  To  this 
end  the  hygienic  conditions  by  which  the  patient  is  surrounded  should  be  considenvl.  If 
tonics,  as  t|uinine  or  iron,  are  indicated,  they  should  be  ailministered ;  the  secretions  also 
ehoidd  be  atttmded  to,  and  all  external  an*]  ititiTnul  causes  n^moved  which  may  prove 
detrimental  to  heidth.  The  loc.il  trealment  consists  in  absolute  cleanliness  and  the 
removal  of  all  retained  secretions,  and  for  this  purpose  there  is  nothing  equal  to  the  use 
of  the  dfiuche  (Fig.  330),  saline  medicated  lotions  being  em|doyed.  The  inhalation  af 
steam  will  nt  times  assist  the  removal  of  the  secretion  and  relieve  tlie  slate  of  fulness  of  the 
part,  of  which  some  patients  s^o  mucfi  complain.  In  otiier  cases,  the  injection  of  warm 
water  affords  relief,  especially  if  the  discharges  have  n  tendency  to  desiccate,  adhere  to 
the  mucous  lining,  and,  as  a  corisequfuce,  to  pylrify  ;  since  it  is  this  putrefaction  of  the 
retained  muco-puriiient  secretion  on  which  essentially  depends  the  condition  denominated 
ozteun.  OziPua,  therefore,  may  Vui  simply  the  result  uf  a  state  like  that  which  has  just 
been  described;  and  if  s^;*,  must  be  treate*!  on  like  principles.  The  offensive  dir^charge 
must  be  removed  by  the  free  use  of  a  douche  or  syringe,  so  that  no  muco-purulent  secre- 
tion can  be  alIowe<l  lo  n-imiin  to  deconqKJse,  and  so  one  of  tl>e  most  troublesome  symptoms 
of  fetor  will  be  removed  and  in  future  prevented.  Medicated  lotions  are  sometimes 
required,  such  as  iodine  lotion,  Condy's  Huid,  carbolic  acid,  the  sulphate  or  chloride  of 
zinc,  or  nitrate  of  .«*iiver.  in  the  strength  of  alwul  one  grain  to  the  ounce  of  water.  The 
inhahition  of  the  fumes  of  ioiline  is  always  useful. 

But  oziena  docs  not  always  depend  upon  such  simple  local  conditions.  It  may  nrise 
from  sr>me  ulceration  of  tlie  passage,  an  ulceration  that  may  be  seen  through  the  speculum, 
and,  if  not  seen,  suspected  lo  exist  when  an  occasional  escape  of  a  blood-«taincd  muco- 
purulent secretion  takes  place. 

The  principh-s  of  trcHtment  umler  tlicse  circumsttinces  are — tonics  constitutionally,  with 
cleanliness  locally  ;  topical  stimulants  being  employed  when  simpler  means  have  failed,  or, 
when  great  indolence  of  the  part  is  present. 

[Il  should  be  remembered  that  the  nasid  douche  is  of  use  as  a  cleansing  instruinent,  but 
ha&  much  less  value  as  a  therapeutic  agent.    The  topical  remedieg  to  be  applied  should  be 
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introrluced,  as  a  rule,  througli  the  nostril  by  means  of  bnisbeSj  or  probca  lijij^ed  with  cot- 
ton, in  order  that  the  nlceriitioiis  may  receive  the  ftill  value  of  the  drug,  which  otherwise 
"will  be  distributed  over  the  entire  mucous  membrane.] 

These  crises  are,  however,  very  obRiituite,  and  much  time  is  frequently  required  lo 
bring  about  a  cure — several  months  being  often  not  long  enough  ;  but  the  fetor,  which  is 
the  chief  symptom  of  annoyance  to  the  sutferer,  may  spi^edily  b*-  removed  by  the  mn'lmni- 
cal  and  local  m*'ans  already  suggested,  and  so  the  worst  foalure  of  the  disease  becomes 
destroyed,  and  tfie  mental  a.i  well  as  the  physical  comfort  of  the  patient  secured. 

"When,  however,  this  inflammatory  action  and  perhaji?*  ulceration  is  allowed  to  continue, 
a  diflerent  result  will  ensue  ;  the  boot?  itself  becoming  invttlved,  and  as  a  result  necrosis 
follows.  In  so-culled  strumous:  subjects,  this  condition  is  not  infrequent.  I  liave  no  evi- 
dence lo  give  that  such  a  necrosis  h  always  the  result  of  the  extension  of  the  intlamma- 
titui  from  the  soft  \niTts  around  the  bone  to  the  bone  itself.  In  many  cases,  if  not  in  the 
majority,  I  believe  the  dijsease  originates  iu  the  bones. 

Necrosis  of  bone  in  the  nose  is  not  an  unfretjuent  condition,  and,,  as  such,  is  anotlier 
cause  of  the  disease  described  as  ozftna.  It  is  found  in  cliildren  us  well  as  in  adult  life, 
and  may  be  the  result  of  injury,  extension  of  disease  from  the  soft  parts  covering  the 
iKines,  or  associated  with  the  so-called  strumous  diathesis,  or  with  the  syphilitic  poison. 
Occasionally  it  takes  place  without  any  such  distinct  eaus<!,  when  it  is  described  as  idio- 
pathic; it  being  well  known  that  inflammation  of  bone  may  arise /"er  ir. 

When  oza'na  is  the  result  of  necrosed  bone,  the  fetor  is  generally  of  a  peculiar  cha- 
racter, such  as  is  well  known  lo  accompany  diseased  bone  ;  and  under  these  circumstances, 
by  careful  exatnination  with  the  S[»eculutn  «r  jmdie,  bare  bones  will  often  be  detected,  by 
which  the  nature  of  the  di.sease  becomes  tolerably  evident.  In  early  life,  I  believe  that 
inherited  sy[diilis  is  a  more  fre(]uent  cause  of  this  atl'ecfion  than  is  generally  susj>ected, 
and  this  opinion  h.ns  l>een  coiitirmecl  by  the  presence  of  other  marked  symptoms  in  some 
cases,  such  as  old  skin  diseases,  svjdiititic  teeth,  or  keratitis. 

To  torm  a  correct  opinion  in  all  caries  oi'  oza^ua,  a  careful  history  of  the  case  must  be 
obtained  and  well-known  symptoms  nut  overluoked,  fur  unless  an  accurate  knowledge  of 
the  ease  can  be  acquired,  the  treatment  adopted  must  be  doubtful,  and  consequently 
unsuccessful. 

Thkatment — When  the  presence  of  necrosed  bone  has  been  made  out  as  the  cause  of 
the  disease  called  oza*na,  it  is  tolerably  evident  that  the  patient  will  not  recover  until  the 
fetid  bone  has  been  removed,  or  rather  has  exfoliated.  To  tliis  end,  the  preservation  of 
perfect  cleanliness  by  means  of  i!ie  douche  or  syringe,  witli  or  without  sttmulaling  or 
antiseptic  lotiotis,  may  be  employed,  and  Ionics  administered.  If  syphilis^  either  heredi- 
tary or  acquired,  is  the  apparent  cause,  our  remedies  must  be  modified  to  the  general 
requirements  of  the  patient.  Mercurials  are  seldom  necessary,  altliougli  in  children 
suffering  from  this  disease,  where  tlie  history  and  other  symptoms  of  congenital  syphilis 
are  present,  1  have  given  them,  ass<tciated  willi  touics,  with  marked  beneiil,  nad,  in 
obstinate  cases  in  adult  life*  such  a  coinbinatiijn  may  also  be  employed.  The  perehloride 
and  green  iodide  have  proved  the  best  forms  in  my  ex[)erience,  and,  when  combined  with 
tonics  such  as  quinine^  bark,  or  iron,  are  invaluable.  I  generally  prescribe  the  percldoride 
with  bark,  and  the  iodide  in  pills  at  bedtime,  the  patient  taking  at  the  same  time  the 
syrup  of  the  iodide  of  iron  and  the  iodide  of  potjissium  in  some  bitter  infusion,  such  as 
quassia.  If  mercurials  are  not  indicated  or  required,  the  combination  of  the  iodides  of 
iron  and  potassium  cannot  be  too  highly  valued. 

In  strumous  sulyects,  perfect  local  cleanliness,  and  [M^rhaps  stimulants,  accompanied 
with  tonics,  as  cod-liver  oil,  quinine,  or  iron  alone,  or  in  combinatiou,  generally  suffice. 

Nasal  Calculi  ob  Rhixolithes. 

Such  cases  have  been  recorded  though  I  have  never  seen  an  instance.  They  may  be 
small  or  so  large  as  to  obstruct  the  nostril,  and  may  be  formed  around  foreign  bodies 
introduced  from  without.  Obstruction  and  more  or  less  pain  are  said  to  be  the  chief 
Bymjttoms,  and  occasionally  a  copious  discharge  of  mucus  or  pus.  The  calculus  can  be 
detected  on  examiiuitiun,  and,  when  found,  it  should  be  removed  by  douche,  snare,  or 
forceps.     Cases  are  on  record  in  which  the  concretion  was  crushed  before  removal. 

Disi^ASE  OF  Til?:  Frontal  Sinus. 

The  frontal  sinuses,  as  part  of  tlie  nose,  are  lialtle  to  many  of  its  diseases.  Acute  or 
chronic  catarrhal  inilummation  is  by  uo  means  unooiamonj  both  giving  rise  to  a  dull 
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heavy  pain  over  the  forelifad,  wbicli  the  inluilntioii  of  the  fumes  of  half  ft  grain  or  more 
of  opium  thrown  rm  a  iiot  piece  of  metal  ofleii  apeeflily  relieves, 

Arutf  sajjijiiration  of  ihcse  j+inuses  is  occiismiiaily  nrn^t  willi,  and  is  attended  with  severe 
local  and  ^einTul  symptom!-!.  Under  these  circumstances,  the  application  of  the  tr**|)hine 
to  the  outer  jiliell  of  bone  may  lie  i*ei|uired.  Necrosis?  of  tlie  bones  covering  in  the  sinuses 
may  exist,  and  tiie  latter  are  also  liable  to  fracture.  New  growths  may  likewise  be  found 
in  thirt  locality — ciincerou*,  niyidoid,  or  bony  ;  the  ivory  osseous  ffrntrths  l)eing  more  fre- 
quently ftnnid  in  tlie  air-celln  of  the  frontal  bone  and  na<<>al  fosiia*  than  in  any  otlier  locality. 
From  modern  investitjations  they  appear  to  have  a  pcrio?teal  origin  and  tioon  Ix^coine 
loose.  In  Ilihou's  w<dl-knnwn  case,  the  growth  slout^hed  away.  In  the  ca.«e  from  which 
Figs.  337  and  338  were  taken,  the  osseous  mass  was  evidently  dying  wlien  it  was  removed. 


Pio.  337. 


Fio.  338. 


s  naJ  -i 
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£iio«(o«l»  *flor  remoral. 


It  had  been  growing  in  the  frontal  sinus  f>f  n  man,  ait.  24,  for  four  years,  and  had  gradu- 

ally  encroached  npon  the  orbit.  1  enufleated  it  from  itri  bed  by  means  of  an  elevator, 
after  having  taken  away  ib«'  layer  of  frontal  Wne  that  covered  it  in.  A  good  recovery 
ensued  (* Guy's  Hospital  Ri'jMDrts,'  1H73-4).  M.  OHvier's  treatise  upon  the  subj«>cl, 
published  in  I'aris  in  lH(.i|l,  gives  all  the  facts  known  about  such  growths.  In  all  tumors 
occupying  tlie  centre  of  the  fronlal  region  in  chikli*en,  the  porisihility  that  any  one  may  be 
n  hernia  of  the  brain  or  its  membranes  should  be  borne  in  mind. 


Rl!IN0I'LA9TIC    OR   TaLIACOTIAN  OfKUATIOXS. 

Caspar  Tagliacozzi^  or  TuHacotius,  Prtjfessor  of  Anatomy  and  Surgery  in  the  Univer- 
gity  ol'  liologna.  wiis  the  first  to  bring  these  operations  into  notoriety,,  and  ihey  have  con- 
gequently  been  named  after  him.     He  was  not,  however,  the  originator  of  the  operation, 

as  he  himself  refers  to  earlier  men,  such  as  A.  I'are  and 
Fio.  339.  others,  wjio  have  recommended  it,  but  he  was  the  first 

to  pmctise  it  with  much  success,  and  t|uile  deserves  the 
fame  that  attended  his  effijrts.  His  principal  work, 
published  in  lo'J7,  at  Venice,  oidy  two  years  before  his 
death,  gives  the  histories  of  the  coses  in  which  he 
operated. 

llts  method  consisted  essentially  in  taking  u  flap  of 
skin  from  the  arm  and  transplanting  it  to  the  nci«e,  and 
so  restoring  that  organ  to  its  noruml  appejirance  where 
there  bad  been  any  loss  of  substance. 

Modern  surgeons,  instead  of  following  the  great  Italian 
cxam]de,  generally  prefer  to  adopt  the  Indian  method, 
and  lake  the  integument  from  the  forehead.  The  opera- 
tion \%  by  no  means  common.  It  may  Iw  undertaken  to 
restore  the  nose  wholly  or  in  part,  and  the  amount  of 
healthy  inlegnment  required  for  this  pur|>08e  will  be 
regulated  by  the  want.  The  ingenuity  of  the  iiurg«.*oa 
too  will  be  taxed  in  every  case,  to  adopt  liis  operation  to  its  special  renuirenienisi.  He 
must,  however,  always  be  careful  to  give  himself  abundance  of  new  uiaterial ;  and,  having 
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s}UisHff«I  himself  of  the  wants  of  thp  individuiil  ciise,  an*l  that  the  parts  upon  which  he  la 
about  to  operate  have  long  lost  all  traees  of  ilisoase,  he  can  then  map  out  upon  the  centre 
or  lateral  [»ortion  of  the  forehead  of  the  patient  that  fMirtion  of  inti'jjutnont  he  pro|ioses  to 
transplant,  havin«i  planrn**!  it  hdbrehaad  on  a  [lieee  of  paper,  plaster,  or  wash-halher. 
The  shape  required  for  a  nose  ami  column  will  he  guch  as  ia  indicaled  in  Fijis.  333  and 
33^',  the  flap  measuring  three  inches  in  both  diameters.  The  ;*urp;eon  fshail  then  make 
mw  the  whole  surface  of  the  old  nose  to  which  the  Hap  is  to  be  unitod,  cuttincr  a  dt-ep 
{rroove  close  down  to  the  hones  hounding;  ih*:*  usutd  cavity  for  the  reception  of  ihe  new 
flap.  A  sponge  may  then  be  Krmiy  prefixed  upon  ihit*  niw  surfnce  to  arrest  the  bleeding, 
while  the  surgeon  proceeds  to  dissect  up  the  iriteir«n»ent  he  Imd  previotisly  marked  out 
upon  tlie  forehead.  lu  doitip;  tliis,  eare  fsbould  he  observed  not  to  bruise  or  otherwise 
injure  this  borrowed  skin.  The  incision  should  be  clean  and  exle»(i  down  to  the  hone. 
The  fhip  should  he  dissected  up  boldly  and  freely,  care  lieing  observed  to  leave  a  good 
neck  through  which  the  circulation  can  be  maintained,  and  to  make  it  long  enough  to 
aUow  of  its  being  turned  round.  For  this  pur|K)iie,  it  is  a  good  practice  to  make  the 
incision  <m  the  side  to  which  the  twist  is  to  be  made  a  little  longer  than  the  other. 

When  all  bleeding  has  ceased,  the  frontal  fl;*[t  with  the  external  surface  still  uppermost 
should  be  turned  half  round,  and  applied  to  the  nasal  raw  surliiee,  to  which  it  is  to  he 
carefidly  stitched  ;  the  ctdunmar  portion  beiog  will  preeMtl  down  into  the  groove  made 
for  it,  and  fixed.  The  new  nostrils  ought  to  he  sujiporled  by  oileil  coiton^wocd  or  lint, 
ami  the  surface  covered  with  the  same  material  to  maintain  its  warmth.  The  gaping 
wound  on  the  forehead  can  ifien  be  brought  together  as  i'nr  as  possible  by  means  of  strap- 
ping, and  left  to  heal  by  granulation — the  operation  of  skin-grafting  expediting  repair. 
The  sutures  may  be  removed  on  the  second  or  third  day. 
For  the  next  month,  the  greatest  care  is  requisile  in  the 
dressing  of  the  wouml,  and  in  keei>ing  the  n<»strils  up 
with  a  jdug.  the  one  suggested  by  I^aiigenbeck  being  the 
best;  and,  as  soon  as  the  new  Ha)>  has  constdidated,  tlie 
neck  of  integoment  at  the  root  of  the  nose  may  be  di- 
vided. In  the  case  illustrated  (Fig.  340),  such  a  prac- 
tice was  nt»t  calleil  for.  I  operated  upon  it  in  187*2  widi 
an  exceHent  result.  When  the  formation  of  the  columna 
is  required.  Liston's  phm  is  the  one  generally  employed, 
and  is  thus  descnlied  in  his  own  words: — - 

♦*  Reslorntion  of  the  eolumna  is  an  o[R"nifion  which,  in 
this  and  other  civilized  countries,  must  be  more  frequently 
re«piired  than  the  restoration  tif  the  whole  nose.  This 
latter  openition  came  to  be  practised  in  consequence  of 
the  frequency  of  mutilations  as  a  punishment;  but  the 
punishment  for  some  of  our  sins  is  left  to  Nature,  and 
she  generally  relents  before  the  whole  of  the  organ  dis- 
appears. This  columna  is  frequently  destroyed  by  wl- 
ceralion.  The  deformity  [>roditced  by  its  loss  is  not  far 
sliort  of  that  caused  by  destruction  of  the  Avhole  nose. 
Happily,  after  ihe  ulceration  has  been  checked  the  part  can  be  renewed  neatly,  safely, 
and  without  much  suffering  to  l!ie  patient.  The  ofw'ration  which  I  have  [)nictised  suc- 
cessfully for  some  years,  ami  in  many  instances,  is  thus  performed  :  The  inner  surface  ot 
the  apex  is  first  pared.  A  sharp-poinled  bistoury  is  then  passed  through  tiie  upper  lip- 
previously  stretched  and  raised  by  an  assistant — close  to  the  ruins  of  the  former  columna, 
and  about  an  eighth  of  an  inch  on  one  side  of  the  mesial  line.  The  incision  is  continne<l 
down,  in  a  straight  direction,  to  the  free  margin  of  the  lip;  and  a  similar  one,  juindlel  to 
the  former,  is  made  on  the  opposite  side  of  the  mesial  line,  so  as  to  insulate  a  flap  about  a 
quarter  of  an  inch  in  breadth,  and  conq>osed  of  skin,  mucous  membrane,  and  inter|iosed 
subsUmee.  The  fnenulum  is  then  divided,  and  the  prolabium  of  the  Hap  removed.  In 
order  to  fix  a  new  columna  firmly  and  with  accuracy  in  its  (mqier  place,  a  sewing  needle 
is  jwissed  from  without  through  the  apex  uf  the  nose,  and  obliipiely  through  the  extremity 
of  the  elevated  flap  ;  a  few  ttirns  of  thread  over  this  suffices  to  approximate  and  retain  the 
nurfftce*.  It  is  to  be  observed  that  the  fiap  is  not  twisted  round,  as  in  the  operation 
already  detailed,  but  simply  elevated,  so  as  to  do  away  with  the  risk  of  iiailure.  Twisting 
is  here  unnecessary,  tor  the  mucous  lining  of  the  lip,  forming  the  outer  surface  of  the 
columna,  readily  assumes  the  color  and  appearance  of  integument^  after  exposure  for  aome 
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time.  The  fixinj;:  of  the  columna  having  been  accomplished,  the  edges  of  the  lip  must  be 
neatly  brought  together." 

The  sutures  can  be  removed  on  the  third  or  fourth  day,  when,  as  a  rule,  the  parts  have 
cicatrized.  The  ultimate  result  of  the  case  de{)ends  materially  upon  the  care  bestowed 
ujjon  its  after-treatment.  In  the  case  illustrated  in  Fig.  'dW,  which  I  operated  u|X)ii  sev- 
eral 3'eara  ago,  a  gratifying  result  ensued,  the  bridge  of  the  nose  reriuiring  no  siecond 
operation.  Dr.  Lichteiilwrg  hitss  had  wiihin  the  last  few  yearg  some  very  nuccesaful  cases; 
and  the  hite  Mr.  Skey  had  some  excellent  result*  in  his  practice.  I  saw  one  that  he  had 
ojHjrated  upon  years  before,  which  wfis  very  exeelleiil.  It  is  well,  however,  to  remember 
Mr.  Skey's  advice  when  he  says,  »*  Let  it  be  the  patient  who  urges  the  openition." 

Of  late  years,  I^ingenbeck  has  auggesied  the  propriety  of  dis-<iecting  up  the  pieriosteum 
from  (he  frontal  l>one  with  the  skin  flap  so  as  to  give  a  bony  nose,  but  it  is  a  question 
how  far  this  osteo.rhinophu»ty  is  an  advantage.     The  operation  has  not  found  mueli  favor. 

"Wlien  only  one  a!a  has  to  be  restored,  the  flap  may  either  be  tuken  from  the  nose  itself 
or  from  tiie  cheek,  the  particulars  of  the  plan  being  left  to  the  ingenuity  of  the  surgeon  to 
determine.  [Syme  and  John  AVood  have  proposed  making  llaps  from  the  cheeks  even 
when  both  ala*  have  to  be  restored.  Dr.  Post,  of  New  Yurk,  has  recently  endeavored  to 
construct  a  uose  from  a  linger  of  the  patient  deformed  by  luss  of  the  na.^al  tissues.] 


CHAPTEK   XVIII. 

SURGICAL  AFFECTIONS  OF  THE  LARYNX  AND  TRACHEA. 

The  larynx  and  windpipe  may  be  contused  from  external  injury,  or  the  cartilages  and 
tniebea  rings  fractured  ;  the  severity  of  the  symptoms  following  these  accidents  varying 
aceordir»g  to  the  amowne  of  injury  to  the  parts. 

Thus,  fome  years  ago,  a  ease  <'ame  under  my  care  in  whieh  the  thyroid  cartilage  was 
fractured  obliquely  across  its  body.  The  accident  was  attended  with  much  bleeding  and 
cough,  but  these  soon  disappeared,  and  an  excellent  recovery  ensued.  In  1877,  Dr.  A, 
Corley,  of  l>tjblin,  recorded  a  case,  in  which  after  death  the  second,  third,  and  possibly 
the  fourth  cartilages  of  the  trachea  were  fractured  and  projected  unevenly  into  the  tube, 
associated  with  suppuration  around  a  necrosed  cricoid  cartilage.  The  preparation  waa 
taken  tVt>m  a  woman,  set.  ;]1G,  who  had  been  stpieezed  in  the  throat  some  weeks  before,  and 
was  admitted  into  the  RichmLtnd  Hos[ul«dl  with  dyspuica,  stridulous  breathing,  congestion 
of  face,  and  external  signs  of  inflammation  abuitt  her  throat,  and  for  which  tracheotomy 
liad  been  unsuccessfully  perfurmed. 

The  trachea  may  also  he  compictely  divided  subeutmutously,  I  saw  Ibis  in  June,  1876, 
at  Guy's  Ilospiuil,  in  the  case  of  a  man,  set.  47,  who  w,is  crushed  between  a  barge  and 
llie  side  of  a  vessel,  the  prow  of  the  barge  striking  his  neck.  The  accident  was  followed 
by  dysjuKca  and  sotae  emphysema  of  the  neck,  but  tlie  symptoms  were  not  urgent  so  long 
as  the  erect  [ajsition  was  nmintained,  but  the  recumbent  was  im|K»3sible.  The  man  live«l 
fifty  hours  and  died  r|uietly.  After  death,  the  trachea  was  found  to  be  completely  severed 
below  the  thyroid  body;  the  two  ends  l>eing  separated  for  an  inch  and  a  half,  while  the 
lower  en<l  was  below  the  innominate  vein. 

There  wjis  no  external  bruise  to  denote  the  severity  of  the  injury. 


Wounds  op  the  Throat. 

These  are  generally  made  by  the  band  of  the  suicide,  and  conseijuently  have  a  «luuble 
interest  ;  the  dangers  of  the  local  injury  being  complicated  with  the  jMiCuliar  mentiil  con- 
dition of  tlie  sufferer.  It  is  essential,  therefore,  for  the  surgeon  to  dwell  seriously  before- 
hand upon  the  necessities  of  these  cases,  io  order  that  in  the  hour  of  danger  he  umy  lie 
prepared  to  act  with  energy  and  decision. 

In  the  majority  of  case*  of  "  cut  throat"  the  wound  is  only  of  a  superficial  nature,  and 
simply  involves  akin,  or  skin  and  muscle,  and  does  not  implicate  either  the  pharynx  or 
the  respiratory  tract.  These  case^  reijoire  no  other  local  treatment  than  that  usually 
employed  for  skin  wounds,  such  as  sutures  and  warm- water  dressing.     When  the  wound 
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is  of  a  deeper  character,  it  may  penetrate  into  the  pharynx  and  air-passages,  or  involve 
the  deep  vesaels,  the  dangers  of  the  case  being  much  iletermined  by  the  position  of  ihe 
wound. 

My  colleague,  Mr.  Durham,  in  an  able  article  in  •  Holmea's  Surgery'  (second  edition), 
asserts*  that  of  158  unselected  cases  the  wound  was 

Above  thi«  hyoid  Iwne  in  ....<.*  11  eases. 

Through  Hw  thyro-hjuid  raoinbrftne  in 4fl      '* 

Throii*:!!  the  thymic!  cartilagiiin 35      '* 

Through  the  crico-thyroid  membrane  in  .         .         .        ,  2fi      '• 

Into  the  tracliea  iu 41      '* 

The  respiratory  tract  was  opened  in  about  two-thirds  of  the  cases. 

In  all  casej<of  cut  throat,  fffy/torrhnf/e  ns  the  direct  result  of  a  divided  or  wounded  artery 
or  vein  is  to  be  apprehended  ;  and,  althongli  from  tin'  det'[>  position  of  the  carotid  artery 
and  jugular  vein  these  vessels  in  the  majority  of  cases  escape  injury,  yet  wht-n  they  are 
divideci  death  is  usually  rapid.  Partial  or  complete  division  of  some  of  the  branches  of 
these  vessels  is,  however,  not  unfretpicnt. 

A  man  in  Guy's,  a't.  21,  in  a  fit  of  despondency  cut  his  tliroat,  and  died  from  jirofuse 
hemorrhage  into  the  lun^?  before  help  could  be  obtained.  The  blood  was  found  after  death 
to  have  come  from  a  divided  superior  tliyroid  artery.  An  inmate  of  St.  George's  divided 
the  left  common  carotid  artery  and  wounded  the  internal  jugular  vein  with  a  penknife, 
and  dit'd  before  the  house  surijeon  could  arrive.  "A  gentleman,  who  comnaitled  suicide 
by  cullin;;  deeply  between  the  os  hyoid«js  and  thyroid  c^irtilatre,  partially  divideil  the 
external  carotid  artery  on  the  right  side,  just  us  it  was  given  o(F;  the  Jlow  of  blood  was 
immense,  and  lie  was  found  dead  within  ten  minutes  of  the  intliciion  of  the  wound." 
(Fothergillian  Prize  Essay  for  ]i5Sij,  by  my  father,  the  late  Mr.  T.  H.  llryant.)  In  Gay's 
Museum,  Prep.  1711™,  the  left  internal  jugular  vein  may  be  seen  divided;  the  cut  being 
between  the  thyroid  and  cricoid  cartilages,  and  proving  speedily  fatal*  The  Prep.  171 1""^ 
shows  division  of  the  inferior  thyroid  artery. 

Blood  may  flow  into  the  trachea,  and,  sudilenly  or  slowly,  ciiuse  asphyxia  ;  it  may 
coagulate  over  the  orifice  of  the  larynx  with  the  same  result.  Mr.  Le  Gross  Clark  has 
also  shown  (*^  Surg.  Diag.,'  1870)  how  air  may  enter  the  circulation  through  a  partially 
divided  vein  and  destroy  life  in  twenty-four  hours. 

When  the  incision  is  ithore  the  Ityoid  bone  and  deep,  the  tongue  may  be  divided,  and 
the  loosened  portion  hy  falling  over  the  orifice  of  the  larynx  may  cause  sudden  death  by 
sufTocatioo.  In  wounds  of  this  description,  the  surgeon  should  consequently  guard  against 
the  possibility  of  this  contingency  taking  place  by  passing  a  thread  through  the  tongue 
and  drawing  it  forward. 

Again,  when  the  cut  \s  Just  above  the  thyroid  cartilfige^  the  epiglottis  may  be  divided, 
and  this  falling  into  the  larynx  may  cause  fatal  dyspnoea.  To  prevent  this  a  stitch  should 
be  inserted  into  tlie  divided  portion  and  the  ["jarts  adjusted.  The  same  result  may  take 
place  when  ai\y  portion  of  the  oritice  of  the  larynx  has  been  detached.  Indeed  all  loose 
bodies  likely  to  obstruct  respiration  should  be  fixed.  Emphysema  is  by  no  means  an  un- 
common complication  of  cut  throat  wdien  the  respiratory  tract  l»as  been  opened,  and  is 
not,  <iis  a  rule,  a  dangerous  occuiTence.  It  is  more  common  when  the  external  wound  is 
small. 

InHammation  of  the  air-tubes  atid  lungs  is  the  secondary  danger  of  wounds  of  the  throat 
involving  the  air-passages;  and,  when  the  pharynx  or  nesoplmgus  has  been  opened  this 
risk  Is  aggravated  by  the  possible  introduction  of  food  into  the  trachea.  Purulent  infil- 
tration of  the  cellular  tissue  of  the  neck  may  also  ensue,  or  tedema  of  the  glottis  ;  and,  at 
a  later  date,  the  air-[»assnge8  may  be  obstructed  by  the  cicatriziition  of  the  wound  or  the 
contraction  of  the  trachea.  In  exceptional  cases  a  permanent  fistulous  opening  may  be 
left. 

The  immediate  danger  of  a  wound  in  the  throat  conserjuenlly  deponds  (1)  on  the  qu.in- 
tity  of  blood  lost;  (2)  on  the  risk  of  sutfucation  from  that  blood  flowing  into  the  air- 
tube  ;  (3)  the  danger  of  suttbcation  by  tissues  divided  and  partially  separated  from  their 
connections  obstructing  the  larynx.  The  secondary  dangers  are  tiiose  of  uedema  of  the 
larynx  and  inflammation  of  the  air-passages,  and»  later  on,  from  subsefjuent  narrowing  of 
the  divided  twbe  by  tlie  coiitrai'tion  of  new  tissue  around  it. 

Tkeatment — The  first  duty  of  the  surgeon  under  all  circumstances  is  to  arrest  hem- 
orrhnfjtf.  Arteries  ought  to  be  ligatured  or  twisted,  as  all  deep  veins  when  moderate 
pressure  fails  to  check  the  flow  of  blood.     A  wounded  artery  or  vein  should  be  ligatured 


SURGICAL    AFFECTIONS    OF    THE    LARYNX    AND    TRA 


and  below  the  wound.     A  smuU  wound  in  tlie  inteniiil  jugular  veiu  must  be  tiw! 

u  tine  thread. 

the  ."^c'cond  duty  of  the  surgeon  is  to  prevent  sujfhratton.     He  should  see  tbnt  the 

[lintfory  oritict-  is  kept  clfar  of  blood  or  of  any  dividtrd  stnu'liirt!  such  as  the  lonnrue  or 

glottis.    Coagutu  oygbt  to  be  speedily  removed,  and  respiration  encouraged  by  artiticial 

frtitjt  when  niUural  processes  have  failed. 

'Wli«:n  the  lurynx  or  trachea  has  been  wounded,  the  aim  of  the  surgeon  should  be  to 
k'p  the  divided  pieces  of  the  tube  in  continuity  and  not  to  allow  the  upper  portion  to 
IvimI;i[}  the  lower,  and  thus  obstruct  the  respiration  ;  at  the  siinie  time,  eare  nuisl  be  taken 
lo  ke<[)  the  wounded  parts  8ulHeientIy  0|kmi  to  allow  of  the  escaije  of  the  mucus  which  iB 
ilways  pnjfuse,  and  lo  i>ermit  tlie  free  in<jress  of  air. 

If  the  wound  is  very  extensive,  and  difficulties  arise  in  carrying  out  the  above  indica- 
tions, sutuivs  may  be  introduced  ;  but  it  must  be  left  to  the  surgeon's  jud;;ment  to  decide 
when  lliey  may  be  necessary,  aceordin^^  to  the  exigencies  of  the  individual  case.  In 
large  wounds  wlier^  llie  parts  cannot  he  kept  toj;et!ier,  a  suture  is  often  of  immense  benefit, 
and  sutures  when  n[*plioii  shouhl  be  put  in  firmly,  including  ol'len  the  whole  thickness  of 
Ifie  tissues.  Their  object  can  only  be  to  fix  the  divided  jmrts  in  position,  and  to  prevent, 
by  their  sudden  movement,  any  mechanirn!  obstruction  lo  the  respinitory  act.  To  do 
this  I'tfectually,  the  meastires  employed  should  be  boldly  executed.  The  head  should  be 
ke|»l  toi'wurd  by  the  n[>plication  of  bandages,  and  water  dressing  applied  to  the  wound 
itself;  constant  atienlion  is  demanded  of  tlie  nurse  to  keep  the  wound  clear  of  discharge, 
and  to  see  that  no  obstruction  lo  the  breathing  takes  place.  The  atmosphere  the  patient 
Itreuthes  should  be  kept  warm  and  made  moist  by  the  iiitmductiou  of  steuin.  and  the 
wound  covered  with  muslin.  The  closest  attention  should  be  paid  to  the  patient  by  a 
skilful  nurse,  and  e.v^^ry  mental  and  bodily  want  or  weakness  farerl  for.  A»  regards 
nourishment,  abundance  should  always  be  provided,  althoujfh  it  is  not  such  an  easy  tuik 
for  the  pulient  to  take  it. 

When  the  pharynx  or  tcsophagos  is  extensively  opened,  the  pnlient  should  n^'ver  be 
allowed  to  swallow,  but  lie  fed  by  means  of  a  tube  passed  either  through  the  mme  or  mouth, 
and  not  through  tlie  wound,  and  directed  with  the  linger  carefully  down  the  throat  info  the 
lower  [Mtrlion  of  the  oesophagus.  Through  this,  beef-tea,  eggs,  bmndy,  and  other  liquid 
nourishment,  such  as  the  symptoms  indicate,  may  be  [>eriodicaIly  administered.  I  have 
an  instance  before  me  where  the  pharynx  was  extensively  o|»«med  alKive  the  Ofl  hyoides, 
and  where  the  patient  was  kept  alive  by  such  means  for  nearly  six  weeks,  the  tube  having 
been  pa.*sed  through  the  nose.  At  the  end  of  this  time  he  was  able  to  swallow.  4ind 
recovery  ensued.  \Mi#'n  acting  as  dresser  to  ihe  late  Mr.  Aston  Key,  I  had  a  case  where 
the  wound  was  inflicted  through  the  trachea,  dividing  the  rcsophagus.  In  this  instanct; 
the  man  was  fed  twice  daily  through  a  tube  passed  through  the  mouth  and  directed  with 
eare  into  tlie  lower  cesophageal  opening  ;  this  practice  being  carried  on  for  many  week*, 
was  rewarded  by  recovery.  The  plan  of  treatment  just  indicated,  however,  is  only  rationaU 
and  is  such  as  any  surgeon  would  naturally  suggest.  All  complications,  such  as  suppura- 
tion in  the  cellular  tissues  around  the  wound,  bronchitis,  or  broncho-pneumonia,  are  to  be 
dealt  with  as  they  arise.  Some  have  suggested  the  propriety  of  tracheotomy  in  severe 
cases  of  cut  throat,  so  as  to  allow  tlie  wound  to  be  closed.  I  am  unable,  however,  lo  sec 
the  advantages  otTen-d  by  this  practice  in  ordinary  cases;  although  in  wounds  involving 
the  epiglottis  or  upper  ])art  of  the  larynx,  when  iutlammatory  tfdi'ma  appears  as  a  seoon<l- 
ary  result,  causing  obstruction  to  respiration  and  threatening  life,  there  is  uo  doubt  lis  lo 
llie  wisdom  of  the  practice.     These  cases,  however,  are  uncommon. 

Ajaong  ihe  most  remote  dangers  of  such  wounds,  the  mechanical  obstruction  of  exuber- 
ant granulations  ought  to  be  mentioned;  likewise,  some  narrowing  of  the  air-passage^  a« 
a  consequence  of  contraclion  of  the  cicatrix,  or  tracheal  fistuhe.  These  n*stdts  are  com« 
mon  tfi  traumatic  and  surgical  wounds  of  tlie  part.  In  Prep.  1711",  Guy's  H<»8p.  Museum, 
both  the  trachea  and  tesophagus  are  much  contracted  above  the  op<!ning,  and,  in  a  Irw 
degree,  below.  This  pn^paration  was  taken  from  a  patient  who  had  lived  tor  many  year* 
after  a  wound  which  liad  involved  both  the  trachea  and  ci-jsophagus.  In  1«7.*^  I  was 
called  n)H:>n  lo  perform  tracheotomy  on  a  man,  »t.  57,  who  had  cut  his  throat  lhroui»h  the 
thyroid  cartilage  sixteen  months  previously,  and  for  eight  or  ten  months  had  Iwcn  suffer- 
ing from  gradually  increased  dillculty  in  breathing,  due  lo  the  conlrnction  of  the  air- 
passage,  and  tliii?  patient  has  ever  since  bet-n  obliged  to  wear  the  eanula.  In  the  seve-tiih 
•Clin.  Soc.  Trans.,'  an  interesting  case  of  the  kind  has  b«en  recorded  by  Mr. J 
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J  anxiety  and  alarm 
passage  of  a  foreign  body  into  lliu  Uirynx  or  trachea.  The  wnforliinate 
midst  of  apfMirtnt  health  or  hapjHnesa,  is  suddenly  forced  to  make  violent  struggles  for 
life,  and  t<i  the  spectator  death  seems  imminent.  In  ihe  Burgeon's  mind  no  less  painful 
feelings  .are  excited,  for  unle.*!!  hy  his  art  timely  relief  can  be  afforded,  the  danger  which 
is  apparent  hecomes  real,  and  death  becoraes  almost  a  certainty. 

The  inajoriiy  of  the  victims  of  such  an  accident  are  children,  although  adults  are  not 
exempt  from  snch  a  contingency. 

A  foreign  body  may  be  inhaled  at  any  moment,  sadden  inspiniMon  being  putficient  xvhen 
the  mouth  is  full,  and  especially  when  that  foreign  body  is  smooth,  light,  or  snuill,  such 
a*  a  fruit  slone^  head,  bean,  nut,  ur  coin.  \'omited  matter  may  likewise  be  drawn  by 
inspiration  into  the  uir-ttibes  by  patients  in  a  state  of  uticoiisciousness,  as  when  urider 
chloroform,  or  in  an  epileptic  til,  and  so  produce  death,  or  through  fiatulous  o])enings 
between  the  a^sophagus  and  trachea^  the 
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result  of  simple  or  cancerous  ulceration. 
The  body  may  l>e  lodged  at  the  oritice  of 
the  larynx  (Fig.  341),  and  thus  cause 
i^udden  as[diyxia  ;  or  pass  into  the  rima, 
where  it  may  be  arrested,  or  into  the 
trachea  or  bronchi,  the  right  bronchus 
being  its  most  common  seal.  The  size 
and  shape  of  the  foreign  body  determine 
many  of  these  points;  for  whilst  a  large 
one  will  naturally  be  arrested  at  the  ori- 
fice of  the  larynx,  a  small  one  will  proba- 
bly {tass  through  ;  and  a  jagged  ami  light 
IwHly,  such  as  a  piece  of  niit-sbell,  would 
be  more  likely  to  lie  wiught  in  the  rima 
than  a  small  round  body,  as  a  bean. 

A  piece  of  meal  may  bectmie  imtMicted 
in  the  rima  gloltidis  and  r^iiise  instanta- 
neous death  (Prep.  Guv's  IIosp.  Mus. 
17  JO). 

In  the  case  of  a  child,  .ijl.  2  J,  on  whom 
1  unsuccessfully  operated  in  IHG4,  a  ilate  stone  was  found  impacted  in  the  right  bronchus, 
while  its  upper  end  was  pressing  against  the  lett  side  ol"  the  trachea,  and  exciting  ulcerar 
tion  (Fig.  812).  The  child  lived  four  days.  In  another  ciise  recorded  in  my  *  Clinical 
Surgery,'  Part  II,  a  bean  was  tirmly  imjiacted  in  the  right  bronchus,  causing  complete 
obstruction  to  the  right  lung. 

The  fact  that  the  se|)Uim  at  the  division  of  the  tmcheii  is  somewhat  to  the  left  of  the 
median  line  is  probably  the  exjdaMation  of  t!ie  right  bronchus  being  more  frequently  tlie 
seat  of  the  foreign  body  than  the  left.  This  wjvs  pointed  out  by  Goodall,  oi'  Dublin.  The 
larger  size  of  the  right  bronchus  doubtless  favors  this  tendency. 

The  symptonis  which  attemt  the  entrance  of  a  for«'ign  body  iato.  the  air-juussages 
are  somewhat  chaiacterislic,  although  those  that  follow  are  often  obscure.  The  most 
typical  is  a  violent  convulsive  cough  tomhtg  on  uhrnpthj^  followed  by  ditHcull  respiration, 
and  a  feeling  ol'  sutlbcation — this  spasmodic  cough  being  likely  to  recur  at  intervals  on 
luiy  movement. 

When  the  voice  is  altered  in  character  whistling  or  Btridulmtg^  it  i&  suggestive  of  the 
foreign  body  being  near  the  rima,  and  impacted;  and  when  there  is  tenderness  of  the 
larynx  on  manipulatiou  or  pain,  this  suspicion  is  strengthened.  "Wfien  an  extraneous 
body  is  in  any  part  of  the  larynx,  but  more  particularly  n\  the  ventricle.'^,  the  s|)iismodic 
derangement  to  which  it  gives  rise  too  often  jiroves  sjieedily  fatal.  In  children,  r.i[ud 
fuffbcation  is  a  common  re:^ult  of  sucli  a  cnuiae,  deutli  being  more  from  spasm  of  the  glottis 
than  from  mechanicid  obstruction  by  the  foreign  body. 

When  the  breathing  of  the  patient  is  at  times  natural,  and  at  others  diaturl>ed  by  a 
jiawxysni  of  cough  or  dyspnoea,  and  when  these  symptoms  are  brought  on  by  any  move- 
ment or  violent  respiratory  effort,  it  is  probable  that  the  foreign  body  is  loose  in  the 
trachea  or  one  of  its  divisions  ;  indeed,  patients  t^re  conscious  occasionally  ol"  the  move-* 
meat  of  the  body.  When  by  auscultation  it  can  be  made  out  thijt  air  enlere  one  lung 
36 


5t32 


SURGICAL  AFFECTIONS  OF  LARYNX  AND  TRACHEA. 


freely  nm\  the  otJier  ferbty,  the  exact  seat  of  imptiction  of  the  foreign  body  is  indicated, 
an<l  the  amount  ol  dyspinT'a  prt'sent  will  depend  upon  the  closeness  of  the  impaction. 

When  the  extraneons  body  has  pas!?ed  through  the  InrvTix  into  the  trachea,  there  may 
be  long  intervals  of  repose  between  the  attacks  of  laryngeal  spjism  ;  bnt  any  gpasm  may 
prove  fatal. 

Many  cases  are  now  on  record  in  which  foiHiign  bodies,  particularly  coins,  have  been 
impacted  in  a  br«:inch«s,  and  have  given  rif«e  to  no  urgent  (Symptoms  for  years.  Dupny- 
ircn  in  one  of  hh  liTtures  trivon  in  1833  relates  a  case  wIrt*.^  a  coin  was  known  to  have 
been  in  the  air-pasj-jagt-  for  ten  years  without  producing!  any  very  distressing  effects,  and 
was  found  afl#'r  death  to  occn[)y  a  tubercular  excavation.  Professor  Groi*9  gives  a  cjise 
in  which  a  portion  of  bone  is  said  to  have  been  couched  up,  after  having  been  retained  for 
sixty  years.  Cases  sneh  as  tliese,  however,  shouhl  never  allow  the  surgeon  to  rest  Mitis- 
tied,  or  permit  a  foreign  ho<ly  to  remain  iti  the  air-passages  ;  for  go  long  »i8  it  does,  death 
may  at  any  moment  be  produced  by  sudden  convulsive  laryngeal  spasm. 

Diflicully  of  breathing  i'*  not  imcoramon  as  a  con.-iiequence  of  the  arrest  of  food  in  the 
ce^ophagus  or  lower  [»art  of  the  pharynx,  tind  at  lirst  sight  the  surgeon  might  think  that 
the  symptoms  are  due  to  the  presence  of  some  foreign  body  in  the  air-passnge.  When 
doubt  exists,  the  patient  should  be  made  to  swallow  ;  in  laryngeal  obstruction  no  diflicully 
will  be  ex|>erienced  by  the  act,  whereas  in  pharyngeal  it  will  he  im[jossible.  Under  other 
circumstances  a  probang  may  be  carefully  introduced  into  the  tesophagus,  and,  in  every 
case,  a  careful  cxjilonuion  of  the  throat  and  pharynx  with  the  finger  shotild  be  ina<le. 
When  the  foreign  body  is  impacted  in  the  [diarynx  and  cimriot  lie  removed,  and  hiryngeal 
spasm  threjitens  life,  the  windpipe  nuiy  require  to  be  opened.  The  surgeon  should  alwaya 
hesitate  to  employ  force  in  pressing  a  foreign  body  downwards. 

Treatment Given  the  diagnosis  of  a  loreigii  body  in  the  windpipe,  the  duty  of  the 

siirgeoD  plainly  is  to  endeavor  to  remove  il.  There  shouhl  he  no  deviation  from  this  reso- 
lution, because  so  long  as  a  foreign  body  remains  in  tlie  air-pa'^sage  sudden  death  is  immi- 
nent, as  spasm  of  the  larynx  may  be  produced  by  any  movement  of  the  I'oreign  body,  and 
any  may  prove  fat,*d.  The  surgeon  should  never  allow  himself  to  be  misled  by  the  mild- 
ness of  the  symptoms  nor  by  the  knowledge  that  in  rare  instances  foreign  bodies  have 
remained  in  the  passuge  for  years,  and  even  then  been  expii'lled,  as  such  cases  9,re  excep- 
tional The  accident  is  one  that  will  inevitably  destroy  life,  although  it  must  be  doubtful 
at  what  time,  or  in  what  form  danger  may  appear. 

In  all  urgent  ca^es  in  which  spasm  of  the  larynx  threatens  life,  trachfotomy  should  be 
pertbrmed  ;  because  with  an  opening  in  the  tnichea,  a  fatal  spasm  is  impossible,  and  the 
surgeon  may  then  proceed  to  investigate  the  case.  In  cases  in  which  lil'e  appears  to  be 
extinguished,  the  s^ime  [>nietice  shonhl  be  suhipted,  artificial  resj)iration  biding  subs^^cjuently 
maintained.  Should  the  symptoms  point  to  the  larynx  as  the  seal  of  ihe  impaction,  the 
upper  oritice  should  be  closely  examined  by  ihe  dinger  introduced  through  the  mouth,  and 
a  full-sized  bougie  or  catheter  introduced  from  below  through  the  wound  into  the  larynx. 
By  these  measures  most  ibreign  bodies  caught  and  impncted  in  the  larynx  itself  may  be 
removed.  In  exceptional  cases  where  these  measures  fail,  the  surgeon  may  becnlled  ujwn 
to  lay  open  the  larynx.  The  laryngO'icope  at  times  will  be  an  invaluable  aid  in  guiding 
to  the  position  of  the  foreign  body  and  in  etibcting  its  extraction.  It  is  only  appUcabbs 
however,  in  adults.  When  the  position  of  the  foreign  body  is  known,  its  removal  may  be 
facilitated  by  curved  ibrceps. 

In  children,  the  opening  in  the  trachea  should  always  be  as  high  as  possible,  and  there 
is  no  objection  to  dividing  the  cricoid  cartilage  {htry»yo'trackfotomy)  to  reaidi  the  larynx. 
Laryngolomy  is  scarcely  ap[dicable  to  these  cases,  the  mnjority  being  found  in  children. 
When  the  Ibreign  body  is  so  lixed  in  the  larynx  as  to  be  immovable  by  the  means  sug- 
gested, the  thyroid  cartilage  must  be  laid  open  by  increasing  the  incision  upwards.  In 
doing  this  the  larynx  will  \ni  fully  exposed,  and  the  removal  of  the  body  facilitatfd. 
When  the  foreign  body  has  [tasseil  the  larynx  and  is  in  the  tnichea,  a  free  ojwning  should 
be  made  low  down  in  the  passage,  which,  when  done,  it  not  unfrequently  hap])en.«  that 
the  foreign  b  dy  is  expelled.  If  not,  tlie  patient  may  be  inverted,  and  succussion  em(>loyed, 
that  is,  the  jmtient  should  be  putted  sharply  on  tiie  back  or  shaken  with  the  view  of  ifis- 
lodging  it.  £  Inversion  ebould  never  be  attempted  before  tracheotomy  is  done,  since  the 
foreign  body  may  enter  the  larynx  and  cause  fatal  Sftasm.] 

Some  surgeons  advise  the  introduction  of  forceps  or  other  instrument  through  the  wound 
into  the  trachea  for  the  removal  of  the  foreign  l>ody,  and  in  recent  times  success  haj«  fol- 
lowed the  practice.     Thus  in  I^Iay,  1876,  Mr.  Maunder  extracted  by  means  of  a  Uxvp  of 
k  silver  wire  through  an  opening  made  in  the  trachea,  a  glass  sleeve  link  from  the  left  bron- 
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chus  of  a  boy  tet.  13.  Mr.  Iliilke,  in  Augiitrit,  1870,  hooked  out  of  tli«?  ri<?lit  bronclius  of 
a  woman,  apt.  37,  the  outer  tui>e  of*  «  tracljeotomv  canulii  by  ineim;*  of  a  piece  of  German 
fiilver  wire  bent  into  a  hook  ;  and  Mr.  Lucas,  on  November  IG,  1877,  removed  by  means 
of  forceps  tlie  same  kind  of  tbinjr  from  the  left  bronchus  of  a  man,  aet.  57,  the  tube  having 
been  in  the  bronchus  for  seven  weeks. 

Fig.  343  represents  an  exeelient  pjiir  of  forceps  for  this  pnrpoae.  It  was  made  for  Dr. 
S.  D.  Gross,  of  LouisviHe  [now  of  Philadelphia],  before  1  Hoi,  and  is  taken  from  his  book 
on  '  Foreign  Bodies  in  the  Air-pjts.iage^/  '»  They,"  as  de.^cribed  b}'  him,  "  are  composed 
of  silver,  and  are  a  tittle  upwards  of  eia:ht  inches  in  length.  The  handle  u  considerably 
curved  on  the  flat,  and  has  two  large  rings  for  the  tluimb  and  linger.  The  blades,  which 
are  rounded  and  very  slender,  are  live  inches  long  and  terminate  each  in  a  fenestrated 
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extremity,  nine  lines  in  length  by  three  lines  in  width,  the  outer  surface  being  smooth 
and  convex,  the  inner  flat  and  tilightly  serrated.  Tha  blades  when  shut  slightly  overlap 
e4«ch  other.  The  weight  of  the  instrument  is  a  little  over  live  drachms.  The  instrument, 
being  long  and  slender,  may  be  used  as  a  probe;  being  composed  of  silver  may  be  lyeni 
at  any  point  and  in  any  direction  ;  and  being  delicate  cannot  impede  the  passage  of  air 
during  its  use." 

When  these  means  fail  to  remove  the  foreign  body*  the  patient  must  be  left ;  but  the 
wound  in  the  air-lube  should  be  kept  o^>en. 

If  the  foreign  body  be  in  the  larynx,  the  canula  may  be  introduced,  but  when  in  the 
trachea  or  bronchus,  such  a  piiictiee  is  injurious,  as  preventing  the  escape  of  the  sub- 
stance. Under  these  circumstances  Hilton's  auggestion  is  undouhtedly  the  best — the 
formation  of  a  transverse  valvular  opening  in  the  trachea,  which  readily  allows  of  the 
escape  of  the  foreign  body  when  impelled  against  its  surface.  The  cutting  out  of  a  [xirtion 
of  the  trachea  is  (luite  unnecessary.  The  tracheal  wound  can  also  be  hehl  open  by  hooks, 
or  fastened  by  ligatures.  In  one  case  in  which  the  tnichea  was  deep  I  maruiged  U\  keep 
the  tracheal  wound  o[)en  by  means  of  a  divided  ring  of  strong  wire  emhmcing  the  neck, 
its  two  ends  being  made  to  hook  into  the  opening  into  the  air-iwissage,  and  acting  as  retractors. 
In  another  I  held  the  wound  apart  by  means  of  a  wire  instrument  made  on  the  principle  of 
the  eye  speculum.  When  efforts  fail  at  one  time  for  the  removal  of  the  body,  they  may  be 
successful  at  another.  Mr.  Brunei's  well-known  case  is  one  in  poirtt.  Mr.  Durham  itdorms 
us  from  an  analysis  of  o.'>l  cases  of  foreign  bodies  in  the  air-passages,  that  death  resulted 
in  forty-two  per  cent,  when  «»o  operation  was  performed,  and  in  twenty-four  per  cent, 
when  operative  measures  were  resorte*!  to;  antl  hence  the  ciiances  are  greafly  iu  fav«ir  of 
the  latter  practice.  The  foreign  body  having  heen  removed,  the  chief  danger  has  passed. 
There  may  be  s«ime  inihininiHtion  of  (he  air-|iassiige  as  a  result  of  the  irritation  of  the 
foivign  body,  but  this  usually  subsides  on  tlie  removal  of  its  cause.  In  exceptional  in- 
stances it  may  prove  troublesome  if  not  fatal.  The  nature  of  t!ie  substance  has  also  much 
influence  in  determining  this  result,  smooth  bodies  being  slightly  irritating,  while  jagged 
are  more  .so.  The  operation  of  tracheotomy  doubtless  does  something  towards  aggravating 
thi.s  condition.  Sucli  a  complication  should  be  treated  on  ratiomil  principles,  but  in  the 
majority  of  instances,  the  inflammation  will  subside  spontaneously  on  the  removal  of  the 
offentling  body.  Water  dressing  to  the  wound,  and  a  wann,  moist  atmosphere,  are  the 
two  essenluil  froints  of  practice  to  be  followed  after  the  removal  of  the  cause,  and,  as  a 
rule,  convalescence  speedily  fdllows.  Chloroform  ought  always  to  be  administered  in 
these  cases  when  operative  interference  is  called  for. 


Scald  of  the  Laryxx. 

This  somewhat  common  accident  is  engendered  amongst  the  poor  from  the  habit  of 
feeding  their  children  out  of  a  teapot.  The  child,  when  thirsty  aind  alone,  being  accus- 
tomed to  drink  from  the  *'sj)Oul,"  tries  t!ie  same  experiment  with  the  kfttie  of  boiling 
water,  and  scahis  the  pharynx  and  orifice  of  the  larynx  so  that  ^edematous  inihimmation 


564 


SURGICAL    AFFECTIONS    OF    I.ARTNX    AND    TRACHEA. 


of  the  part  followsi,  in  tlie  ^ame  manner  as  a  blister  arisea  by  tbn  application  of  boiling 
water  or  stenm  tCt  any  tfillitir  tissue. 

The  symptoms  caused  by  such  an  accident  appear,  as  a  rule,  very  apeedily,  the  small 
chink  of  the  glottis  soon  closes,  and,  a*  a  conse<iuence,  a  fatal  result  ensues  unless  eiwly 
relief  can  be  obtained. 

In  some  caries,  the  moutln  with  the  soft  palate,  tongue,  and  fauces,  wil!  be  found  swollen 
and  vesicated.  There  will  also  be  difliculty  in  swallowino:.  and  some  alleration  in  the 
character  of  the  voice.  The  respiralion  rapidly  bccomci*  iiffected,  «iid  a  ^pn^niodic  crou|»y 
cough  appears,  witli  stridulous  breutldijg.  These  syniptiimjs  may  bceom«  gradually  or 
rapitlly  worse,  and  may  be  complicated  with  attacks  of  spasmodic  dyspntea,  at  long  or 
short  intervals;  but  when  these  attacks  ap[)Car,  the  condilion  is  extremely  dangerous,  as 
any  spasm  may  prove  falal.  A  somewhat  similar  result  may  arise  from  the  intentional  or 
accidental  swallowing  of  any  corrosive  poisivii  or  acid,  or  from  the  inhahktion  of  a  Jlame. 

TiMCATMEST — In  a  fair  proportion  of  these  cases  little  other  treatment  l\n\u  a  warm 
bed,  the  application  of  a  hot  spfmLre  lo  the  larynx,  and  the  inlialation  of  warm  moisl  air, 
is  ever  needed  ;  the  syniptomj^  subside  as  rapidly  as  they  appear,  three  or  (bar  days  seeing 
the  woi'st  of  the  case  ;  and.  in  these  mild  eases,  the  laryngeal  symptoms  are  probably 
never  severe.  When  laryngeal  t^ytaploni!*  exist,  accompanied  by  spasm,  the  case  assumes 
a  threatening  tysfiect ;  indeed,  the  Hrsl  spusm  may  be  ihe  last.  I  have  note$  ni'  the  ca^e 
of  a  child  in  whom  the  symptoms  wi're  so  sli«;ht  that  no  anxiety  was  fell,  but  a  single 
8[>asm  took  place  two  hours  and  a  half  after  the  accident,  and  put  an  end  to  life. 

When  symptoms  nre  severe,  the  operation  of  tracheotomy  sliotild  be  performed;  indeed, 
I  am  dis()Osed  to  recommend  this  operation  in  every  case  in  which  (he  symptoms  are 
rapidly  progressing,  and  laryngeal  spasms  coexist.  To  postfione  it  too  long  till  the  lungs 
beo<tme  gorged  with  blood,  and,  consequently,  disposed  to  intlamniatof'y  action,  and  the 
powers  of  the  patieul  are  de[»ressed,  is  a  timid  and  cerlainly  uiisuecessl'ul  practice.  In  the 
opinion  of  many  good  surgeons,  I  know  it  is  thought  desirable  t*t  postiMine  operative  inter- 
fen*Tice  as  long  as  possible — "  to  wat<dj  and  wail,"  In  Ihis  I  do  not  agree.  W^hen 
laryngeal  spasms  exist  with  meelianieid  obstruction,  nothing  but  n|iienJiig  the  win<lpipe 
places  the  patient  in  ssd'ety.  Out  of  nine  cases  consecutively  treated  by  trachi'Otomy, 
five  recovered.  The  statistics,  however,  of  my  colleague  Mr.  Durham  nre  less  favonible, 
twenty-three  out  of  twenty-eight  cases  terminating  fatally-  In  some  insumces  the  scarifi- 
cation or  puncturing  of  the  {edematous  o[>eniiig  of  the  larynx  and  epiglottis  gives  great 
relief.  I  have  been  accustomed  to  do  (his  by  means  of  an  ordinary  tenaculum  or  mounted 
needle.  Mr.  Tudor,  ibrmerly  of  the  I)r<^adnought,  has  invented  a  useful  instrument  for 
the  purpose,  called  an  epiglottome.  The  punctures  into  the  tedematous  tissue  may  be 
free,  and  never  seem  to  do  liarm.  Drs.  Wallace  and  Bevan,  of  Dublin,  have  spoken  very 
strongly  in  favor  of  the  calomel  treatment,  two  or  three  gmins  being  given  every  hour 
until  the  symptoms  are  relieved;  and  Tii\  CtoI^'  uses  inunction  at  the  same  time.  Other 
surgeons  speak  well  olantimoTiy,  and,  doubtless,  it  is  a  drug  that  should  always  Ik;  given  ; 
on*',  two,  or  three  mipinia  of  the  nntimonial  wine  every  quarter  of  an  hour,  until  some 
etiecl  luis  been  made  ujioei  the  disease,  and  then  at  longer  intervals,  Tlie  best  local  appli- 
cation to  l!ie  Jarynx  is  the  hot  s[>onge.  A  blister  over  the  upper  part  of  the  sternnra 
sometimes  does  good,  and,  in  exceptional  cases,  leeches  to  the  larynx  may  be  used.  The 
time  all  these  remedies,  however,  reijuire  to  produce  their  etlects  is  too  long,  and  their 
action  too  uncertain  to  allow  the  surgeon  to  depend  upon  them  in  acute  cases  4  as  acces- 
sories to  the  treatment  they  are  of  use,  but  as  means  of  preventing  death  when  obstruction 
exists  and  spasms  are  frequent,  they  are  not  to  be  recommended.  When  an  operation  Is 
performed  it  should  be  inicheotoray.  Laryrjgotomy  is  inapplicable  and  too  near  to  the 
diaease.     Chloroform  may  be  given  without  fear. 

D1SKASK8  OK  THK  LaKYNX  RKQt'lRTNG  TrA(  HEOTOMY. 

Since  the  introduction  of  the  laryngoscope,  our  knowledge  of  the  disease  of  the  larynx 
has  so  much  increased  and  the  treatment  of  its  djflerent  afleclions  so  much  improved, 
that  the  subject  has  become  somewhat  extensive;  so  extensive,  indeed,  that  enterprising 
members  of  oar  profession  have  contrived  to  turn  it  into  a  specialty.  This  is  a  subject 
of  regret  in  a  certain  sense,  jis  it  tends  to  make  the  bulk  of  the  jjrofession,  and  with  it  the 
Btudent,  look  upon  laryngeal  aflecti<»ns  as  dillioult  subjects  of  investigation,  and  btiyond 
the  reach  of  avenige  skill.  This  is  not,  however,  in  any  way  correct,  for  the  use  of  the 
larjnposeojje  or  throat  speculum  is  no  more  dilTleult  than  that  of  any  other  int^trument. 
To  use  it  neatly  and  eflicientty  requires  skill  and  some  practice,  but  the  same  effotU  tire 
also  esttential  to  every  other  surgical  investigation. 
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The  first  laryngoscope  vvasi  introduced  to  the  proffsgion  iti  1829  by  tlie  lati^  Dr.  B.  (i. 
BalMTigton,  who,  undor  tlie  term  *' glottispope,"  invHriltd  un  insiriimL'nfr  i'om[>oi«tid  of  a 
mirror  fixed  lo  a  wire  liandl<%  wliicli,  being  fixfcd  uguiaj^t  tlie  [itdale  whilst  the  tongue  was 
depressed,  enabled  !iim  loview  tlie  w[>per  part  of  the  larynx.  Gurciii,  the  singer,  in  IHoS 
pave  an  impulse  to  tlje  iikni  by  throwing  the  sun's  rays  into  the  bauk  of  his  mouth  by 
means  of  a  mirror  held  in  hi.s  left  hand;  and  so  from  a  denlisl's  reftt;elor  iiifrodueed  into 
his  mouth  he  eoiild  witness  the  nuivemonts  of  his  larynx  in  the  lookinf^-^his.s.  Hut  to 
Di-s.  Czermak  and  Torek  are  unquesiionafjly  due  tlie  ererlit  of  having  applieil  tbi*  mode 
of  investigation  in  n  jseii^ntitie  way  to  the  diagnosiiii  of  laryngeal  disea?;e.  They  employed, 
however,  ariJIJcial  ilUiminaHon  instead  of  solar,  adopting  the  practice  of  llelmholtz  in 
ophlhalmoscopie  operations.  • 

The  ordinary  mode  of  application  of  the  instrument  is  very  simple.  The  patient  siits 
with  hi*  b.iek  to  a  good  liglif,  that  of  tlie  sun  in  the  best,  imt  a  moderator  or  ga5  l;«mj» 
will  suJfice.  The  lamp  ftiiould  be  in  a  line  with  the  patient','*  face,  and  on  his  right  side  ; 
the  surgeon,  witit  the  mirror  fjtsti*ned  round  his  hea  1,  faee.^  tlic  light  and  reflects  it  on  I  he 
patient.  The  patient  is  then  directed  to  open  hif*  mouth,  protrude  his  tongue,  and  hold  it 
with  a  handkerchief;  a  warmed  mirror  h  then  introduced  to  the  back  of  the  fauces^  while 
the  tongue  at  this  time  is  depressed.  The  rays  of  light  from  the  frontal  mirror  are  then 
made  to  fall  Ujmn  the  jdiaryngeal,  and,  with  a  little  arrangement,  the  glottis  and  all  the 
|VArts  around,  above  or  b«/low,  may  be  cnrefully  examined. 

The  pharyngeal  mirror  may  also  be  well  ilhiniiiiated  by  simply  projecting  the  rays 
of  light  from  u  large  rellector  fastened  behind  a  gas  or  modemtor  lamp,  as  seen  in  Fig. 
344. 

Fia.  344, 


L«r7Dgroaeoiil«^  *x«talnailoa. 

I  have  employed  this  method  for  many  year**,  and  found  it  more  effectual  than  the  use 
of  the  doyble  mirror. 

It  is  impo?,sible  in  the  following  chapter  to  give  a  full  description  of  all  the  different 
affeetions  to  which  t)ie  larynx  is  liable,  nor  would  it  be  consistent  with  the  object  I  have 
in  view,  since  laryngeal  affections  come  as;  much  under  the  notice  of  I  lie  physician  as  the 
surgeon,  and  the  kilter  is  only  consulted  when  medicine  ban  tailed  to  relieve  symptoms 
and  evidence  exists  of  some  progressive  affection  which,  by  causing  obstruction  to  the 
respiratory  proeesi*.  threat<^n«  life.  In  the  following  chapter  I  propose,  therefore,  to  con- 
sider the  diseases  of  the  larynx  in  their  surgical  aspect  only,  and  to  view  them  simply  in 
their  ndation  to  tracheotomy  or  other  operative  interference. 

In  a  general  way  it  may  be  asserted,  that  tracheotomy  maybe  called  for  wnder  any  cir- 
cumstances in  which  obiitruction  exists  to  the  respiratory  act,  meelmnirni  or  otherwise, 
such  us  in  pharyngeal  affections  mechanically  affecting  the  larynx  ;  in  laryngeal  disease, 
acute  or  chronic,  inflammatory  or  otfierwise  ;  or  in  tumors  pressing  from  without  upon  the 
windpijie  in  some  part  of  its  course.  It  nmy  also  be  possibly  refpiired  for  some  tempo- 
niry  puqjose  connected  with  0[M:'rative  surgery,  to  insture  the  raaititemince  of  the  respira- 
tory act  during  the  removal  of  a  large  pharyngeal  or  maxillary  tutnor. 
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Pharyngeal  aflTeotions  obstructing  the  respiration. — Abscesses  about 
the  pliarvnx  or  lorit^ils  nt  linins  cuuso  liuyiig»_'al  obstruction,  and  such  a  com|tUaUion  alimild 
be  trentcul  by  pHni-liiHuij  the  absofss  with  a  jruariled  bistoury.  InHaminutory  and  ulcer- 
atiii*;  jilVectioiKH  of  tliu  throiit,  moiT  particularly  tliuse  called  dipli  then  tic,  are  ajpt  to  Sjireiul 
lo  the  larynx  and  s«t  u[i  a  laryngitis.  Indeed,  Trousseau  aaserts  tliat  in  most  eased  croup 
bejrJn.s  in  (lie  pharynx. 

Tumors  of  the  pliurynx  or  tonsils  are  occasionally  met  with,  pressing  upon  (he  larynx 
and  inteHVrin][j:  with  its  t'unetions,  or  a  cyst  may  develop  at  the  back  of  the  tongue  behind! 
the  epifzloltiw,  and,  by  its  s>ize,  almost  elo^e  the  Iaryn*;eal  orifice;  or  n  na.so-pharyngeal 
tumor  mny  so  pres.H  downwards  as  not  only  to  tlirejiten  life  by  surt'ocation,  but  lo  cause 
death.  In  a  large  naAO-ph«ryn«rea]  twmor  I  bad  to  treat,  the  i'ormer  condition  was  met 
vcith,  but  relief  was  given  by  the  removal  of  the  growth.  In  anttther  case,  one  of  cunceroua 
tiunor  of  the  pharynx  nbove  the  soft  jiniitte  ocrurrinj;  in  a  hoy,  set.  18,  and  wliich  rajudly 
recurred  after  its  removal,  death  ensued  from  sutibcation,  (i^cheotomy  having  been  rejcutod. 
Suffbcutioa  from  simple  enlaro:enient  of  the  tonsils  1  believe  to  be  unknown,  although  it 
has  ocenrn'd  frnin  caneeroust  ilisease. 

Affections  of  the  larynx  requiring  tracheotomy. — InJiinttmafort/  njftc- 
itons  can  never  exist  lon^  wiihout  oaus.in}^  some  closure  of  the  «j;loiti.s,  thereby  endan^ier- 
ing  life.  In  acute  laryngitis  of  catarrhal  ori;rin,  in  membranous  croup,  and  in  diphtheritic 
croup,  a  few  hours  may  be  sufFicienl  to  produce  this  elf'ect,  either  I'rom  *jedema  of  the 
larynx,  supimration  of  the  hiryi»x,  or  the  eflViBion  of  a  ffilse  membrane.  In  all,  the  result 
is  ihft  samt",  mechanical  closure  of  the  glottis  com|dicated  with  spasm :  and  in  all,  the 
important  tptestion  presents  itself  ;ts  to  whether  medical  treatment  can  he  sullicient  to 
check  the  disease,  or  surjjical  aid  in  the  wny  of  operative  interference  is  retjuin-'*!. 
Trousseau*  our  j^reat  nuthorily  in  thi.«j  matter  of  tracheotomy  in  croup,  maintained  strongly 
that  the  earlier  the  operation  is  in^rformed  the  f^reater  are  the  chances  of  8ucce*8  ;  tiiut  it 
ought  to  be  performed  before  death  i^  imminent  ;  and  that  to  whatever  degree  asphyxia 
may  have  proceeded,  it  ou*i;ht  to  be  tried  ;  for  in  liie  most  desperate  car*es  there  is  a  chance 
of  sueet'ss,  provided  the  loeul  lesion,  the  croup,  constitutes  tlie  chief  danger  of  the  disease. 
In  these  views  1  entirely  concur;  they  are  physiiilogically  sound  and  clinically  correct. 
Indeed,  the  openition  should  he  jierformed  in  all  ca^es  when  the  dise«ge  is  steadily  pro- 
greseing,  when  it  is  unaflected  by  medical  tn*atmen(,  and  bnefore  asphyxia,  carbona*mia, 
or  severe  blood -iMiisoning  has  taken  phice  ;  the  chance  of  success  under  these  circuin> 
stances  being  hopeful ;  as  it  seem?  to  be  a  clinical  fuel  that  in  u  large  number  of  such 
cases  the  extension  of  disease  is  arrested  by  the  ofjemlion.  When  the  lungs,  however, 
have  become  gorged  with  blood  nn(it  Jbr  circidation  by  too  protracted  delay  in  operuting, 
a  successful  issue  can  iiardly  he  looked  for. 

In  chronic  laryngitis,  whether  tuherctihir,  syphilitic,  or  otherwise,  tmeheotomy 
may  be  re»inireil  to  prevent  inipemling  death  or  as  a  means  of  cure.  For  the  first  indic4i- 
tion  it  should  not  be  pust[)oned  too  lon;^,  for  "  too  long"  often  means  *'  l(>o  late,"  some 
spasmo<lic  attack  carryintr  otf  the  [>atient.  When  these  attacks  consequently  apj)ear  and 
recur,  tracheotomy  should  be  performed. 

Tmcheotomy  as  a  means  of  cure  is  not  sufTiciently  practised.  *'  It  1ms  been  hitherto 
geneniily  performed  in  the  class  of  cases  to  which  I  have  just  alluded — to  rescue  patient^} 
from  the  danger  of  im [lending  suffi>catioi»,  and  to  prolong  life  when  threatened  from  laryn- 
geal disease;  and  yet  it  must  have  struck  most  men,  when  watciiing  cases  which  have 
bi^en  operated  upon  under  these  circnmstances,  how  rapidly  all  laryngeal  symptoms  dis- 
appear and  ulceiiitive  action  undergoes  a  reparative  process,  both  in  the  pharynx  and 
larynx,  after  a  new  passage  has  been  obtained  for  the  respiratory  act,  and  complete  qui- 
escence of  the  parts  has  been  secured  I)y  means  of  tracheotomy."  I  have  a  strong  opinion* 
therefore,  that  it  wotdd  be  wise  to  perform  the  o}>eration  in  ulcerative  larj'ngeal  affections 
at  an  earlier  p>eriod  than  has  hitherto  he<-u  practised,  with  a  view  of  arresting  the  progress 
ef  the  disejise,  and  pndiahly  of  saving  the  larynx  as  n  respiratory  and  vocal  organ,  antici- 
|Miliiig  ihe  time  when  the  o[)enition  may  be  deniandrd  for  the  pur|»ose  of  preventing 
irajwnding  suffocation.  In  the  tirst  volume  of  flie  *  Clinical  .Society's  Transjictions*  I 
have  published  some  cases  illustrative  of  these  views,  and  my  more  recent  cxf»eriencc  has 
confirmed  them.  It  should  not  be  performed  in  the  xtivy  eurly  ^Kfriod  of  the  disK-a^e, 
whilst  any  reiusonable  hope  exists  that  by  medical  or  local  treatment  a  successful  result 
may  be  securerl ;  but  it  should  be  onderlaken  in  all  cases  of  progressive  dis».*a8e.  when 
local  and  general  treatment  have  failed  to  make  any  impression  on  the  loc^I  at1ectit)n. 

[Tracheotomy  has  recently  been  ably  advocated  in  ca-^es  of  idceralive  phthisical  laryn- 
gitis, where  its  |)erformaDce  allows  rest  to  the  diseased  Utryngeal  structures.] 
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Tumors  of  the  larynx  ure  not  very  unirommon.  ChiMren  are  liable  to  sutTer 
from  wurty  growths  of  tJje  rima  or  tliy  surrounding  purL^j,  and  in  niUilts,  tjpitliKlial  tumors 
arc  likewise  met  with.  CtiJiccrous  growths,  involvin;^  tlio  hirynx,  are  also  on  record. 
Wr.  llohnes,  in  1j  is  admirable  work  'On  Childn.m'!*  Dij^euM'S,'  jiitbrm!:  us  that  out  ol' twenty- 
eight  ciisvA  of  tumor  ot*  the  larynx,  which  he  tabulated  Jrom  the  'Transactions  of  the 
Pathological  Society,'  seven  were  cancerous,  lie  also  poinis  out  the  fact  that,  In  cases  of 
tumors  of  this  region,  life  is  threiitened  by  the  occasional  fits  of  spasmodic  dysimo'a,  the 
patient  being  often  well  in  the  intervals,  and,  when  these  recur  very  severely,  it  becomes 

sceswiry  to  perform  trachelotomy. 

ilVhen  warty  growths  exists  and  it  is  im|K>ssible  to  remove  them  from  above  by  means 
if  the  forceps  or  snare,  aided  by  tlie  larytigoscofne,  (he  larynx  may  be  laid  0|ien  fearlessly 
ill  the  midille  line  and  the  twuior  removed.  1  did  ihi*  in  1H71,  in  a  child,  ii^t,  3,  for 
extensive  warty  dise^ise  of  the  epiglottis  and  glottis,  with  com[dete  success  ;  and  my  col- 
leagues, Mr.  Durhnm  and  Mr.  Diivies  Ctdiey,  have  done  the  «inic.  I  have  also,  by  tl»e 
operation  of  tracheotomy,  pi-tilonged  for  many  months  the  life  of  a  man  who  hftd  a  can- 
cerous laryngeal  tumor  obstructing  respiration. 

Tracheotomy  may  also  be  re([iiired  for  tumors  of  the  neck  pressing  npon  the  Uirj^nx. 
I  have  been  adled  upon  to  opemte  under  the.^se  cireumsJances  on  three  occasions  ;  also  for 
intrathonicic  tumors,  aueurismal  or  otherwise,  ihe  operation  in  both  cases  b<;;irig  demanded 
for  sudden  laryngeal  spasra,  due  either  to  pressure  on  the  recurrent  laryngeal  nervt',  or  to 
compression  of  the  trachea,  Dr.  liristowe  having  well  shown  (*  St.  Thomas's  llosp.  Rep.,' 
vol.  iii,  la72j  '*  that  destruction  of  ihe  functional  activity  of  one  recurrent  laryngeal 
nerve  is  marked  by  paralysis  of  the  corresponding  vocal  cord,  \vhich  can  be  recognized  by 
meauA  of  the  larj'ngoscope,  by  impairment  of  the  musical  rjunlity  of  the  voice,  and  (prob- 
ably) by  some  difficulty  of  gwallowiug,  owing  to  the  tendency  of  food  to  slip  into  the 
larynx,  but  it  is  not  necessarily  alteuded  with  stridor  or  dyspiuea ;  and,  in  the  second 
place,  that  compression  of  the  trachea  involves  stridor  and  ditticuUy  of  breathing,  which 
is  often  paroxysmal  ami  liable  to  end  in  sudden  death,  but  that  it  does  not  of  itself  inter- 
fere with  {ierfect  intouatitjn,  exce|)ling  only  in  so  far  as  it  may  render  the  voice  weak  by 
diminishing  the  supply  of  wind  to  the  vocal  organs." 
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Excision  ok  the  Larynx. 

This  ojieralion  was  first  prformetl  by  Ililiroth,  of  Vienna,  in  1873,  for  cancerous  dis- 
ease in  a  man  ;  and  Heine,  of  Pmgue,  Moriz  Schmidt,  of  Frankfort-on-lhe-Maine,  and 
Langenbeck,  of  Berlin,  liave  followed  his  practice,  but  the  success  that  has  attended  it 
is  not  such  as  to  le«d  me  to  recommend  the  operation.  The  operation  can  be  performed 
by  making  a  transverse  incision  parallel  to  and  above  the  hyoid  hone,  and  a  vertical  one 
at  a  right  angle  to  it  over  the  hirynx,  tlie  dissection  of  the  hirynx  being  made  from  above. 
IJr.  Foulis,  of  Glasgow,  has,  however,  recently  pertVirmed  this  operation  ufum  a  man,  a;t. 
28,  for  recurrent  papillary  sarcoma,  with  singtdar  success.  In  the  operation  he  left  the 
epiglottis.  (^  Lftncet,'  1H77,  vol,  ii,  and  187H,  vol.  i.)  [An  artificial  larynx  can  be  in- 
troduced, and  the  [latienl  thus  enabled  to  talk.] 
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BroKCIImTOMY,   ThACIIEOTOMY,    LARYKOOTOMr, 

Any  opening  made  by  the  surgeon  into  the  wind|>ipe  is  called  **  hronehotomy  ;*'  when 
between  the  thyroid  and  cricoid  cartilages,  it  is  called  ''  iar^ngotomif  ;'^  when  belo%v  the 
cricoid  into  the  trachea,  '■*  tracheotomi/ ;"  and  when  the  incision  includes  the  cricoid  car- 
tilage and  u[n>er  rings  of  the  tmchea,  it  is  called  larr/tufO'trnc/wotomt/,  [The  term  tliy- 
rotoniy  is  used  to  describe  the  operation  of  splitting  iii«."  thyroid  cartilage,  which  is  some- 
timed  done  to  remove  laryngeal  tumoi-s.]  In  all  these  operations  the  objects  are  the  same, 
either  to  admit  air  into  the  lungs  when  some  obstruction  exists  in  or  above  the  larynx,  or 
to  facilJUite  llie  removal  of  a  foreign  body  or  morbid  growth.  Dismissing  the  general 
term  *' bronchotomy"  tWni  our  consideration,  the  twu  latter  openitions  claim  our  notice, 
ami  arc  applicable  iti  two  dilfcreiil  classes  of  cases.  When  the  cause  of  obstruction  is 
above  the  larynx,  laryugolomy  may  he  performed  ;  when  in  the  larynx,  tracheotomy  or 
laryngo-tracheotomy  should  always  be  preferred.  For  the  removal  of  a  foreign  body  or  new 
growth,  tracheotoiiiy  is  the  better  operation,  the  incision  at  times  being  extended  upwards 
into  Ihe  larynx,  either  tlirough  the  cricoid  and  thyroid  cartilages  or  downwards  as  far  as 
needed.  For  both  operations  chloroform  may  be  safely  administered,  unless  asphyxia  be 
profound,  when  it  is  not  required. 
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Laryngotomy  is  not  an  opi*ration  to  be  performed  on  eljildren,  ibe  crico-tUjroid 
spuee  at  nn  t'urly  ]Mrio(l  ot'lilt'  liein^'  too  small  to  allow  of  a  free  openinjj  being  nitule  into 
it.  ll  is  only  ajjplii'ulde  in  aflnlt.s  wln.-n  obstrnetion  to  respiratitm  exists  above  the  rima 
plotliiliiit  stich  (IS  that  caused  hy  an  ini[>!ict*'il  mass  of  tW<l,  or  j^tuno  pharyngeal  growth.! 
For  tetflnus  or  any  other  spa.smodic  atfeclion  of  the  larynx  threatening  life,  it  may  like- 
wise be  employed,  as  well  a.s  in  oiK?rations  on  the  palate,  phaiynx,  &e.,  in  whieh  it  is 
ftdvisable  to  insure  t]»e  free  passage  of  air  into  the  lung»  during  manipulation  ;  although 
under  the,ie  latter  eireumBtances  truehcotomy  and  the  use  of  Dr.  Trendelenburg's  plug  is 
to  be  preferred  (Fig.  230). 

To  perform  ttie  operation,  the  patient  show!*)  be  placed  on  the  h:iek  with  the  thontx 
raised,  shoulders  dmwn  down,  and  head  extended.  The  operator  should  stand  on  the 
patientV  right  side,  and  feel  lor  the  thyroid  cartilage,  at  the  lower  border  oi'  which  the 
windpipe  is  to  be  operu^tl.  To  do  this,  a  veriieul  incision  is  to  he  made  in  the  median 
line,  alxjiu  one  ineli  long,  euiting  through  all  the  tisi^ues  covering  in  the  crieo-thyroid 
meinbrane.  The  membrane  slionld  then  he  opened  transversely  with  a  knife.  The  crieo- 
thyr()id  arteries  cross  this  space,  and  may  po^tiibly  be  divided  giving  rise  to  some  little 
hemorrhage.  Sir  W.  FergujJson  Uns  recorded  a  cji.se  nurniled  to  him  by  Professor  Turner, 
of  KdinburgJi,  in  wliich  a  fatal  hemorrhage  occurred  from  these  vessels. 

Tracheotomy  h  by  no  means  a  simple  oijeration,  but  under  all  circumstances  is 
delicate,  requiring  coolness  and  caution,  and  when  [►erformed  hurrietJly,  is  ifio  often  made 
ditfieult  and  even  dangerous.  In  very  young  children  it  is  always  troublesome.  The 
surgeon  may  at  times  be  called  upon  to  be  ra|dil  in  hia  movements,  but  never  .should  be 
hurried.  As  the  result  of  hurry  many  are  the  mistakes  that  might  be  enumerated,  such 
as  wounding  of  the  innominate  or  carotid  arl^-ry  i  the  opening  of  the  oesophagus  through 
the  tniuliea  ;  the  puncturing  of  the  .spine  through  both  these  tubes,  «&c. 
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OpermUoD  of  tr»eh«ol«uy. 

The  patient  should  be  placed  as  in  laryngotoray,  wliile  tlie  surgeon  stands  on  the  rle;ht 
side.  The  dilFerent  points  in  the  neck  mu>t  then  be  made  out,  and  the  existence  of  any 
large  vein  in  the  line  of  incision  looked  for,  and,  if  present,  avoided.  The  be^t  (>ositio|j' 
for  opening  the  tr.nehea  is  half  an  inch  !»elow  the  cricoid  cartilage  or  below  the  isthmus  of 
the  thyroid  gland;  but  this  is  not  a  point  of  so  much  importance  as  aome  surgeons  would 
lead  us  to  su[>i>o«e.  In  infants  it  may  be  disregarded.  An  incision  about  two  inches  long^ 
may  then  lje  made  through  all  (he  -ioft  y>arts  covering  the  inichea.  This  may  Iw  doM 
rapidly  when  needed,  deliberalely  when  possible,  care  being  taken  at  the  wmie  time,  by 
means  of  refnuiors,  not  to  di!>i[dace  the  parts.  During  this  step  of  the  operation  the 
surgeon's  left  index-tinger  should  be  his  guide  ;  and  it  should  be  steadily  kept  over  the 
trachea  till  the  rings  are  felt,  wliile  it  will  also  intimate  the  pnrsenee  of  any  arlfrie.s  ne»r 
the  tid)e  or  in  the  line  of  incision.  [The  .surgeon  should  always  nuike  an  incisitm  gi\in| 
plenty  of  room,  and  avoirl  narrowing  of  the  wound  as  he  descends  towards  the  windpip«'.1 
Tlie  rings  once  recognized,  the  trachea  may  he  opened  with  the  knife^  its  edge  being  turnea 
upwards,  and  the  opening  made  pandlel  with  the  nail  of  the  left  index-finger,  which  is  in 
the  wound.     When  the  windpipe  has  been  0|K:ne<l,  air,  blood,  and  tnucua  will  iit  onco 
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bubble  up.  The  canula  with  ils  pilot  sboukl  tiicn  be  iiitroiIiic«*«l  into  the  Ivtxchvn  ibrougb 
the  opening  which  the  left  indt*x-Jinger  lias  covered,  lliis  linger  uctinf»  uU  thnin-ili  jia  a 
piiide  and  direclor,  antl,  hiPtlv,  as  a  phig  to  the  wowntJ  till  the  canutu  has  been  introduced. 
The  eye  of  the  operator  fslionhl  he  directed  to  the  eml  of  his  left  index-finger. 

Tn  operiin;*  the  traehea,  ^ome  prefer  lo  use  the  hook  to  draw  it  forwart!.  and  in  ca^^es  in 
Mliich  UMieh  bleeding  exists,  or  the  trachea  i*  very  deep,  it  may  be  eiu[>loyed»  I  have, 
however,  nin  ly  nsied  it,  having  more  eonfideuee  in  the  use  of  the  left  indeat-finger  as  a 
guide  throughout. 

Some  employ  also  a  dilator  tn  keep  the  wound  open  till  the  tube  is  introdtieed,  while 
others  |>refer  to  ripen  tlie  truehen  w  itli  a  sharp  trocar.  The  former  practice  is  unneces- 
sary, and  the  latter  ilangerous  ;  as  a  sliarp  trocar  may  perforate  the  trachea  jillogethep 
and  enter  the  o-sophagit^,  an  accidi-Fil  I  have  known  to  occur,  or  if  it  slip  by  tlie  side  of 
the  windpipe  the  hirge  vessels  will  be  endangereil.  AV'itli  respect  to  the  caniila,  Fu]ler*8 
bi-valve  ha^  hitlierto  met  with  gen*'ral  approval,  and  Durham's  "lobster-tail"  canuta 
(Fig.  34tj)  has  been  much  liked ;  lliough  the  best  by  fur  is  the  hall-ftud-sockot  instrument 
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nr_T».tit'B  raiiu]».    A,  Full  loniftli.    B.  81iort<<Ded. 


Ourbam'it  enaula  aad  pilot. 

(Fig.  347)  I  had  made  some  years  ago — its  great  advantage  consisting  in  the  mobility  of 
the  lube  with  the  trachea,  (he  neck  plate  being  fixed.  The  rigid  tube  when  required  to 
be  worn  for  lcmg»  too  often  excites 

ulceration  by  the  pressure  of  its  free  Fio,  347. 

end  on  the  Irachen,  which  may  ex- 
tend into  the  innominate  artery. 
Mr.  Morant  Baker  lui*  recently  in- 
troduced into  practice  a  tube  made 
of  vulcanized  red  india-rubber, 
which  seems  to  answer  well,  and 
may  l>e  employed  on  the  second  or 
third  day  after  the  operation  has 
been  performed.  Every  metal  ca- 
nula  should  be  double,  and  every 
canula  tixed  in  position  by  a  [>iece 
of  silk  c»r  tape  passed  through  the  shiehl  and  fastened  round  the  nape  oT  the  neck  [or  by 
win?  sutures,  which  ai"e  less  liable  to  displacement]-  After  the  operation,  the  atmosphere 
of  the  room  should  be  kept  warm  and  moist  by  tlie  atlmi^sion  of  steamD  care  being  (uken 
that  the  air  is  not  saturated  with  vapor.  The  wound  ought  to  be  kept  clean  ;  !«tnij»pirig 
and  sutures  are  rarely  required;  water  dressing  or  sweet  oil  being  probably  the  be?il  local 
applications.  Great  care  should  be  observed  lo  keep  the  orifice  of  tlic  canula  free  from 
mucus  and  the  inner  tube  clean,  A  piece  of  muslin  [or  gauze]  should  be  placed  over  the 
lube  to  prevent  the  entrance  of  foreign  Imdiea. 

[It  ia  well  to  nr'move  both  lubet?  occasionally,  to  insure  perfect  cleanliness  of  the  inner 
orifice,  and  by  change  to  prevent  ulcenition  from  presstire  on  the  inner  wall  of  the  trachea. 
I  once  !*cemed  to  save  a  child's  life  by  hastily  removing  both  tubes,  when  respiration  was 
impeded,  though  the  inner  tube  was  perfectly  clear.  A  Ihigment  of  loosened  niemhnine  lu\d 
probably  idogctl  the  internal  orifice,  but  was  crtughed  out  when  the  tubes  were  removed.] 

Complications If  the  operation  should  be  complicateil  by  hemorrhage  the  surgeon 

must  not  be  alarmed.  Wlien  arterial,  it  numt  be  arrested  belbre  the  trachea  is  opened, 
either  by  the  ajiplication  of  a  ligature  or  by  torsion  ;  if  venous,  tl»e  8<K>ner  the  tracht^a  is 
opened  the  better,  for  a  few  good  inspiriition?*  do  more  to  relieve  the  veruius  congestion, 
wiiich  ia  almost  always  present  when  trncheolumy  is  demanded,  than  any  other  attempt  to 
check  bleeding.  As  soon  as  the  tube  ha^  been  introduced,  tfie  patient  may  be  rolled  over 
on  his  side,  to  allow  the  blood  lo  run  away  from  (he  tracheal  woimd.  A  [)iece  of  sponge 
applied  with  some  pressure  over  liie  wound  is  generally  enough  to  arrest  all  venous  bleed- 
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ing,  unleits  some  large  venous  trunk  has  been  opened.  I  have  nevi^r  known  hemorrhuge 
of  this  kind  to  be  so  copjous  as  to  interfere  with  theoiteratiion,  or  to  be  so  persistent  i\s  not 
to  ceaae  readily  on  its  completion.  Jf  the  surgeon  stopt*  hJi^  openitioii  (ill  bleeding  lias 
cea«ed,  he  will  too  often  wait  till  the  necessity  of  the  operation  with  llie  life  of  his  (>atient 
has  parsed  awaj. 

Opening  of  the  trachea. — There  ean  be  little  donht,  that  in  patientA  after  puberty, 
the  Iruehea  shoykl  jrenerally  be  0(>fned  below  the  isthmus  of  the  thyroid  ghind,  but  in 
infants  and  young  eliildn;n  where  the  traehea  is  deeply  placed  and  the  neck  fat  and  short, 
the  neartT  the  opening  is  to  iht?  cricoid  cartilage  the  better.  For  several  years  I  have 
been  in  the  habit  of  opening  the  trachea  ininiefljalely  below  the  cricoid  ring,  and  never 
have  hesitated  to  tlivide  the  lattei'  when  more  room  is  retpjired.  In  many  instances,  I 
have  gone  tlirongh  the  i.-sthmiii*  of  the  thyroid,  and  never  had  .iny  reason  to  regret  it;  nay, 
I  am  almost  temiited  to  believe  that  the  dangers  of  its  division  are  really  theoretical  and 
jiractieally  may  be  disregarded.  Of  this  I  am  convinced,  tiiul  tlie  nearer  tiie  tracheal 
opening  is  to  the  lower  border  of  the  cricoid  ring,  the  better  h  the  opemtiun-  If  the  o[ien- 
ing  be  too  small  at  the  tirst  punetnrc,  a  second  should  be  m»de  rather  than  grope  aliouc 
with  retractors  and  inHtrumeriis  to  liud  the  original  opening.  The  tnichiul  tnbt;  need  not 
be  very  large,  for  Mr.  Murish  has  deraonsitrated  ('St.  Barth.  Ilnsp.  Reports,'  voL  iii)  that 
while  the  cricoid  cartilage  is  the  smallest  jmrt  of  the  air-tube,  the  rima  glottidis  is 
smaller. 

Under  all  circnmstanee«,  the  opertition  should  Im?  completed*  and,  even  in  apparently 
hoy>elt.'Ss  eafies,  artiticial  re,-«piration  eihould  be  kept  itp  throngh  J  lie  wound,  Mr.  Holmes 
has  recorded  a  case  of  Mr.  Talunra  in  which  it  was  mainlained  for  two  hours  with 
nltimate  succens. 

Wlien  tracheotomy  has  been  performed  for  thyroidal  tumors  pressing  upon  the  tmchea, 
the  surgeon  .should  have  at  hand  a  long  perforated  tnW,  small  enough  to  be  introduceil 
through  tlie  canula,  as  the  tumor  may  so  overlap  the  Inicliea  as  to  cause  obstruction  below 
the  [Hjint  at  which  the  operation  is  |*erformed.  For  the  want  of  sueli  an  instrument,  I 
lost  a  piitierit  whom  I  saw  with  Dr.  Risdon  BenuL-tt,  whih'  by  its  aid,  1  was  enabled  to 
Siive  another  for  several  days,  the  clastic  tube  being  presse<l  through  the  eaniila,  pa-?t  the 
obstruction,  into  the  lungs.  I  have  had  such  a  tube  adapted  to  my  canula  a.**  a  pilot  to 
introibiee  it.  It  is  almost  needless  to  say,  that  tln^  Ciinnla  sliould  be  removed  from  tlie 
trachea  as  stK>n  as  respiration  has  l>een  re-established  by  the  natnral  |iaswige,  and  that  it 
should  on  no  account  be  left  in  more  than  three  raonilis.  When  required  hmger,  a  new 
one  shonhl  be  substituted,  since  the  canula  rapidly  undergoes  oxidization  in  the  trachea  and 
becomes  liable  to  break.  In  a  patient  of  my  own,  where  the  tube  had  been  worn  six 
months,  halt' its  circumference  cJose  to  the  neck  shield  had  been  destroyed,  and  tlie  nltght* 
est  violence  would  have  broken  the  instrument  in  the  tracliea.  The  vulcanite  canula  is 
good  for  con.stant  use. 

Mr.  T.  Smith,  in  an  excellent  paj^er  (*  Med.-Chir.  Trans.,'  IBG'i)  has  given  a  good*^ 
summary'  of  the  ob^stacles  to  the  re-esliihlishment  of  natfirai  respiration  after  Iracheolumy, 
and  he  has  nhowu,  that  the  chief  Ciuises  are  a  naiTOwing  of  the  pas,sage  of  the  larynx  I 
gnmulafions  around  the  cannla,  and  the  impurment  or  hiss  of  those  functions  of  the  muscl 
of  the  larynx  which  regulate  the  admission  of  air  through  the  rima.  There  may,  likewise^ 
be  a  persistence  of  the  original  cause  winch  necessitated  the  [>erfurmance  of  the  o|>«,'mijon, 
the  eiVecls  of  the  original  disease,  or  the  closure  of  the  vocal  cords  from  the  cicatriwition 
of  old  ulceration.  In  three  cases  now  under  my  observatitm  in  whicli  trachtjotoiny  hn& 
been  performed  for  chronic  ulceration  of  the  larynx,  tlie  rima  has  so  contracted  as  to  be 
impervious  in  two,  and  in  one,  the  o|Hening  is  so  small  as  lo  be  insullicient  lor  respiration, 
althou(fh  enough  for  speaking  pur|KJses. 

To  help  the  surgeon  to  judge  of  the  patency  of  the  glottis,  Luer  has  invented  a  bullet 
valve  to  be  adjiptntl  to  the  orilice  of  the  canula;  an«l  >Ir.  T.  Smith  an  india-rubber  one 
which  seems  t'<|iially  efficient,  and  is  a  simpler  instrument.  Either  may  be  employed,  aa 
anything  that  helps  to  decide  whe£t  the  canula  may  be  removed  with  safety  is  of  value. 
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CHAPTER  XIX. 

SURGERY  OF  THE  CHEST. 

Contusions. 

TtiF.  chest  is  liahle  lo  be  (Contused,  and  severe  contusions  are  uol  unfrei|iipnlly  followed 

[by  extensive  effusions  of  blood.     The  swelling  under  these  circumstniices  oeenrs  suddenly 

the  injury,  and  rtjtpears  with  the  discolonition  ot"  a  bruise.     These  ca«ea,  lis  a  rule, 

well    if  left  alone,  the  extravasuted  bkH>d    becoaiinjr  absorbed,   but,  in  exreptional 

Bxamples,  the  blood  may  break  down  and  prive  rise  to  su|i[»iiration. 

TiiKATMKNT — Wljtn  thc  eontusion  is  Miphr,  tlu^  rtpplioation  of  a  cold  lead  lotion  is  all 

that  is  necessary,  and  in  more  severe  examjdes  wherts  extrava.<iiit)on  is  great,  there  ia 

nothing  equal  to  the  appliealion  of  a  biig^  of  ice.     In  obstinate  caHeju,  the  use  of  some  stimu- 

lalini^  iininieiit  liJii:4tens  rei'overy,  and  the  adminidtnition  of  tonies  is  ahvay!<  of  value. 

When  the  efTu<!ed  blood  breaks  down  nnd  f^uiipuration  ensues,  the   abseess   mu,*t   I'fO 

^0(>ened«  l)Ut  the  surgeon  need  be  in  no  hurry  lo  conclude  that  the  eftuserl  blood  is  iHcuiinljIe 

►f  being  fllisorhi'd  nor  that  pus  has  formed,  since  it  is  a  familiar  fact  that  blood  may 

emain  HuitJ  in  the  tieaues  for  a  long  perioii  and  yet  be  eventually  removed  by  absorption. 

Rl't'TrUE  OF   THE  PeCTOBAL  Ml'SCLE 

an  accident  which  may  take  place  from  a  forcible  strain  applied  lo  the  m»stde  unpre- 

Ipared  for  action  or  from  external  violence.     I  have  seen  a  case  in  which  the  mu.4ole  waa 

[nearly  lorn  across  about  iis  ct'tiire,  from  the  forcible  drawing  hack  of  the  arm,  in  which 

the  fino:er.s  could  be  inserted  between  the  divided  ends  of  the  torn  muscle,  and  there  was 

much  eifusion  of  blood.     In  it  the  arm  was  hound  to  the  side  by  a  bandage  and  ice  locally 

■applied,  and  three  months  subsequently,  some  power  exist^-d  in  the  muscle.  The  itmount 
of  repair  which  i.s  to  \>v  expected  in  thesf  cjises  depends  upon  the  severity  of  the  iiijnry^ 
and  the  care  with  which  the  parts  are  kept  in  position  during  i(s  ]»rogress.  As  a  general 
rule,  the  two  ends  of  thc  divider!  muscle  slunild  be  kept  in  conhiet  for  at  least  two  months 
before  mnvement  id  allowed.  This  accident  is  not  rare  in  children  from  forcible  dragging 
of  the  arm. 


Fractureu  Ribs 

fonn  al>ont  a  tenth  part  of  the  cases  of  fracture  admitted  into  a  larg*i  hospital.  This 
accident  i«  less  common  in  children  and  young  adults  than  in  subjects  past  middle  nge.on 
account  of  the  elasticity  of  the  ribs.  In  the  aged  the  ribs  become  so  brittle  that  they 
break  under  .slight  external  violence,  and  in  rare  cases  from  the  violence  of  a  cough.  I 
have  seen  thi.s  occur  in  two  pittients,  the  one  a  male  and  the  other  a  fetnah",  between  sixty 
and  seventy  years  of  age,  in  whom  no  signs  of  disease  existed,  and  Wth  are  now  alive. 

Fractured  ribs  are  not  uncommon  accidents  in  lunatic  asylums,  and  generally  arise  from 
direct  violence  ;  though  it  would  be  wrong  to  assume  that  they  are  always  the  re-sidt  of 
ilUtreatment,  as  patients  when  much  excitetl,  will  iiiHict  uncoiisciously  must  serious  inju- 
ries on  themselvejjs,  and  it  has  bren  prove*!  tliut  the  bones  of  many  of  the  insane  are.  in  ai\ 
abnormally  brittle  stale.  This  is  epcciiilly  true  in  the  disease  known  as  ♦'genertd  paraly- 
sis of  the  insane,"  Dr.  Cam[d)ell  Urown,  of  Liverpool,  has  aiialyziMl  the  ribs  of  geueral 
paralytics,  and  states  that  '•  the  ratio  of  organic  constituents  to  earthy  matters  is  much 
greater,  while  the  ratio  of  lime  to  phosphoric  acid  is  distinctly  le^.^,  in  the  ribs  of  paralytics 
than  in  those  of  healthy  adults.  There  are  the  same  dillen.'nces  between  the  composition 
of  healthy  ribs  and  those  ot  [uiralytics  as  between  the  composition  of  the  adult  large  bones 
and  tbojiie  of  the  fojtus.  And  generally  the  composition  in  cases  of  |»aralysis  ajfproachea 
that  observed  in  case.s  of  osteo-malaeJa."  Some  striking  cases  bearing  on  thid  dubjecl  are 
recorded  by  Dr.  Hearder  in  the  '  Journ.  of  Mental  Sci.*  for  1871. 
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In  the  mnjoriiy  of  caj^es  tho  i!\jijry  being  the  result  ol  direct  violence,  the  fracture  tiikeis 
place  at.  tlic  part  struck,  and  i^o  llir  ribs  are  often  ilriven  in.  In  tbe  minority,  where  it  is 
due  to  indirect  violence  such  as  tiijii  cansetJ  by  a  crosii  or  squeeze,  the  ribs  generally  give 
wny  alMHJl  their  middle^  and  three  or  more  become  injured,  both  sides  being  not  unfre- 
ft»eiitly  involved.  When  the  l>ones  are  merely  broken,  it  is  ealle»l  a  simple  fracture;  but 
when  fomfdieated  with  a  wound  communicating  with  the  fracture,  compound.  When  the 
ends  of  the  brok»'n  ribs  are  driven  inwards,  the  [)leuni  eostalis  or  the  lung  itself  may  Xte 
torn,  and  the  heart  or  jiericardinm  or  abdominal  viscera  injured.  In  an  analysis  of  136 
consecutive  cases  which  I  made  when  registrar  at  Guy's,  lf>H  went  uncomplicated  and 
twenty-eight  conqdicnted  fracture!*,  six  of  which  (fied  at  once  from  fatal  colla|>se-  Of  the 
former,  eight  only  had  secondary  iiiflamnuition,  whilst  of  the  latter,  sixteen  were  compli- 
cated with  emiihy?«'m.M,  three  with  emphysema  and  luemoptysis,  and  three  with  extensive 
injury  t<i  the  lung  and  sr-condary  inflammatory  symptonii*.  All  these  r^'covered,  except 
two  iliat  died  from  old-8tnnding  disfa>e,  [In  the  Pennsylvania  Hoj»pital  221  case*  of 
fracture  of  tin-  ribs  were  admitte<l  from  IHoO  to  1874.  Of  these,  according  to  Agnew, 
212  w»-re  ftini|de.J 

Whrn  a  rib  ii»  broken,  the  senDUs  lining  of  tlie  chest,  the  pleura  costalis^  is  pn>bahly 
injured,  and  the  danger  of  the  accident  lies  in  the  Stcondary  inHammation — pleurilis — 
which  may  follow  ;  and  this  occurred  in  eight  of  the  108  cases  just  alluded  to.  When  the 
lung  is  injured,  as  indicated  by  emphysema  or  ha*mopty«iis,  pneumonia,  which  hapjx^ns  in 
about  seven  out  of  every  twenty-two  cases*  is  the  danger  to  ho  feared.  Cases  that  die 
from  fatal  coUajise  after  the  accident  generally  do  so  from  hemorrhage  due  to  extensive 
laceratitm  of  the  thoracic  or  abdominal  viscera.  In  gunshot  fractures,  a  portion  of  the 
ribs  may  l>e  (!etached  and  driven  into  the  lung. 

8im|de  fradure  is  a  serious  accident  only  in  subjects  who  are  the  victims  of  some  chro- 
nic chest  ati'ection,  when,  from  the  broken  ribs  rendering  it  impossible  for  the  putients  to 
expectorate,  asphyxia  is  favored. 

Fractures  complicated  with  injury  to  the  lung  are,  however,  more  serious.  When 
severe,  they  are  direct! tf  dangerous  from  the  shock  to  the  system  and  the  hemorrhage  that 
frequently  attends  tlu-m  ;  and  indirectitj  m  from  the  fact  that  ihe  lightest  lung  wound 
ifi  liable  to  be  Ibllovved  by  intiammation  of  the  lung  itself  or  of  the  pleum. 

Frjtctured  ribs  generally  wnite  in  about  a  month  ;  and  wliere  they  have  not  been  kept 
quiet,  con«4iderahle  callus  may  be  thrown  out,  or  a  false  joint  formed. 

Diagnosis. —  IVm  at  the  seat  of  injury,  associated  with  a  peculiar  catch  in  thebrenth 
of  tJjc  putJtMit  and  the  general  avoidance  of  ariylliing  like  a  full  inspin»tion,are  soroewhut 
characteristic  symptoms  of  a  fractured  rib,  more  especially  when  they  show  themselves  nt 
once  after  direct  or  indirect  vioh.^nce.  At  times,  too,  the  patient  will  complain  of  a  grating 
in  the  part,  and,  on  the  apjilic^ition  of  the  hand  over  the  seat  of  injury,  if  the  palifnl  be 
maile  fo  cough,  crepitus  will  be  felt — this  crepitus  being  caused  by  the  friction  of  the  end* 
ot  ihe  broken  hone.  When  the  seat  of  fraciure  is  beneath  a  thick  layer  of  musclea  or 
fat,  this  symptom  may,  however,  escape  detection  ;  nor  should  it  be  too  closely  sough(d 
after  when  others  indicule  the  nature  of  the  injury,  as  the  manipulation  required  to  elicit 
this  sign  is  sometimes  considerable,  and  any  approach  to  violence  or  over-manipulHtion  is 
always  iitjurious. 

[A  point  of  diagnostic  value  is  this  ;  if  strong  pressure  be  nnide  upon  the  sternum  and 
anterior  part  of  the  chest,  while  the  patient  lies  «[Mm  his  back,  pain  will  be  rcfcrred  to  the 
point  of  fmcture  upon  the  lateral  as[»e<!t  of  the  thorax,  if  such  fracture  exisUs,  The 
rwison  for  this  [troduction  of  pain  at  the  seat  of  fractun^  is  readily  .appreciated  by  recol- 
lecting that  any  springing  outwards  or  displacement  of  the  fragments  gives  rise  to  pnin. 
IX  no  fracture  is  present,  pressure  anlenorly  cannot  give  rise  to  pain  at  the  side  or  back 
of  the  chest — J.  H.  R.] 

When  emphysema  complicates  the  case  as  indicated  by  a  more  or  less  ditlused  pu0yj 
Bwelling  whiuli  crackle.^  on  pressure,  there  will  be  no  doubt  as  Xq  the  lung  having  Iw^efif 
injured,  since  this  8ym[ttom  is  caused  by  the  escape  of  air  from  the  lung  into  tic 
tissue  about  the  seat  of  fracture.     This  nmy  be  either  local  or  general ;  when  n 
with  h<emoptyiti$^  it  is  fair  to  infer  that  the  lung  has  been  penetrated  ;  the  sewrity 
the  mischief  being  gauged  by  the  extent  of    the  emphysema   and    the  amount  of   ihc 
h.i'moptysis. 

TuEATMKNT. — The  object  of  the  surgeon  in  the  treatment  of  a  simple  fracture  of  the 
thorax  is,  to  maintain  the  Hbsat  rest,  which  should  be  etlecled  by  the  application  of  strips 
of  strong  adhesive  plaster  two  inches  broad,  extending  from  the  sternum  to  the  spine,  uml 
from  at  leuat  throe  inches  above  to  three  inches  below  the  seat  of  injury,  each  *trip  being 
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^applied  80  as  to  cover  lialf  of  llmi  which  precedeci  it  (Fig.  348).     By  this  method,  ihe  rnove- 
aent«  of  the  broken  ril*s  art3  restmiiK^d  without  tiio.se  of  tlie  opjwjsite  side  being  interfered 
^ith.    It  is,  moreover,  botli  in  comfort  and  etriciencv,  far  sii[KTior 
^o  the  old  method  of  fncirclinp;  the  chest  with  a  Wiinnel  roller ;  Fio,  348, 

indeed,  it  generftlly  nrtbrtls  speedy  relief  to  all  symptoms.  When 
ihe  ca*e  is  compliciited  with  emiiljysema  or  even  ha-moptysis  the 
ame  treatment  should  be  carried  out,  for  in  these  more  severe 
Mi»es  the  necessity  of  niaintainin*!  l!ie  immobility  of  the  ribs  is 
jii^t  as  neceswiry  as  in  the  tesg  sevei-e. 

In  rare  cases  in  which  much  displacement  has  occurred,  a 
Blieet  of  felt  orgutta  pereha  made  i^oft  hy  hot  water  and  moulded 
tlie  part  is  of  great  value,  the  mould  being  subsequently  fixed 
by  jitrappin^;  i\s  drserihed. 

The  [Kvtient  r^ltould  be  kept  quiet,  lliough  not  necessarily  in 
Ibed,  and  abundance  of  bland,  lUJtritiouis,  but  unstimulutiug  food 
Igiven,  with  sedatives,  if  required  ;  lif  ihe  hitter  chloral  in  half- 

idrachni  doses  it*  probably  the  best,  though  moridiia  or  Dover's  powder  is  also  good.     When 
congli  or  any  symptoms  of  inflnramatrrm  of  the  pleura  or  hings  appear,  antimoniiil  wine  in 
doses  of  tliirly  minims  for  fin  luluit  r-very  four  or  six  liours  in  some  s^aliue  mixture,  is  a 
most  valuable  remedy.    Wht^n  chest  complications  are  severe,  and  orthopi^ia-a  with  a  sense 
of  suffocation  from  pulmonary  congcstiun  tlirealens  life,  venesection  should  be  pnictised. 
iLocal  treatment  was  snflieieut  in  10t>  of  the  llU)  cases  above  mentioned. 
I      In  a  case  of  severe  injury  to  tlie  chest,  caused  by  the  passage  over  it  of  the  wheels  of 
a  heavily  laden  cart,  that  came  under  my  care  some  time  ago,  fnicture  of  five  or  six  ribs 
and  dislocation  of  the  clavicle  occurred,  associated  with  collajise,  intense  dyspmea,  and 
htenioplysis  ;  I  bled   the  patient  twice  in  twelve  hours,  and  each   time  with  immediale 
relief,  the  case  going  on   to  good  recovery.      In  it  th».*  severe  dyspnrea  and  venous  con- 
gestion, the  rapid  and  hard  pulse  that  came  on  as  soon  as  the  collapse  of  the  accident  had 
passed  away  and  the  circulation  had  been  restored,  too  surely  pointed  to  an  exc(?ssive 
lengorgemenl  of  the  lungs,  and  so  if  relief  were  not  at!i*rded,  absolute  suflbcation  wofjld 
'  sfK-eddy  ensue  by  the  patient's  own  highly  carbonized  blood.     At  such  a  crisis,  antimony, 
however  beneficial  in  simjder  cases,  could'  not  be  trusted,  as  tliere  was  no  time  for  it  to 
take  effect.     Under  these  circumstances  bleeding  was  performed,  and,  as  the  blood  ilowed, 
llife  seemed  gradually  to  return;  the  laborious  breathing  became  quiet  and  subdued;  tlie 
iened  and  congested  eye,  bright  and  natural;  the  pulse  from  being  full  and  liard, 
'  and  less  bounding;  and  the  hoy's  feelings,  released  from  the  im|>ressiuii  that  death 
vas  nigh  at  hand,  became  m«>re  ho[ieful  atjd  n'signetl ;  and,  as  a  spectator,  1   felt  such  a 
liO|ie  was  valid,  and  liuit  success  mlglil  crown  our  eHbrts.     After  the  lapse  of  twelve 
tliours,  however,  tlu-  sym|»toms  returned,  and  the  repetition  of  the  bleeding  was  followed 
[by  ft  re|>e»ilion  of  all  its  benefits.     The  antimony  then  came  in  to  complete  the  cure  ;  by 
[the  double  venesection,  the  |tulnjonary  vessels  had  been  relieved  of  their  congestion,  while 
the  antimony,  in  acting  ujjon  fhe  cireulationt  iK^rfected  the  cure  by  j>revcatjng  a  return  of 
the  former  threatening  symiitoms.     The  benefits  arising  from  the  treatment  adopted  in 
this  case  have  such  a  lasting  liold  on  my  memory  that  I  cannot  too  strongly  recommend 
[the  practice  thus  pursued,  and  the  more  so,  a.s  I  have  seen  it  equally  successful  in  other 
[  cases. 

Bleeding  is  now  rarely  performed  ;  and  at  Guy's  Hospital  I  believe  it  id  rarer  than  any 
[capital  operation.  In  the  case  of  lacerated  lung,  however,  when  urgent  dyspmea  makes 
[its  appearance  and  the  [)Owers  of  the  patient  do  not  forbid  it,  1  ktiow  of  nothing  which 
greater  relief  to  the  j^atient  or  greater  pleasure  to  the  pra<:litioner.  lileed  with  no 
ing  hand  ;  letting  it  tiow  freely  in  a  full  stream,  and  as  it  flows,  the  symptoms  will 
Jnally  disappear.  When  relief  has  been  obtained,  arrest  the  flow  immediately,  as 
[syncope  can  only  do  harm.  The  aim  shouhl  be  to  make  an  im[>ression  through  the  sys- 
1  temic  circulation  upon  the  pulmonary.  The  patient  should  be  carelully  watched,  and  the 
j  Operation  repeated  if  the  symjitoms  return,  and,  if  necessary,  even  for  a  tldrd  lime.  The 
I  antiraonial  treatment,  however,  must  not  be  nijglccted.  The  object  of  the  bleeding  is  to 
relieve  immediate  symplcims  ami  to  give  time  for  the  antimony  to  take  eflect,  because 
when  tlie  patient  has  been  brought  fully  under  its  influence,  all  danger  may  be  saitl  to 
i  have  disappeared  ;  few  patients  die  from  secondary  inflammation  of  the  lungs  when  r>nce 
I  fairly  under  the  influence  of  antimony.  [Bleeding  in  pulmonary  engorgement  is  doubt- 
I  le66  re5orted  to  far  less  often  than  it  should  be.] 
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Fracture  of  the  sterno-costal  cartilages  is  a  rnre  accident.  1  Imve  seen  but 
two  eases,  and  in  nne  of  tlie  amenlh  rib,  wlijch  li.id  rpsulied  from  ii  direct  Idow,  n  false 
joint  existed.  T!i(_\se  wliich  are  said  to  unite  generally  by  bone  can  be  treated  in  tbe 
same  way  as  fractured  ribs. 

Pislooation  and  fracture  of  the  stemuin  are  likewise  rare  accident!**  and  ihe 
mujority  of  lUeni  avii  rtJU\\A'u\iUn[  with  other  injuries,  such  as  those  of  the  heail  and  spine 
— tliis  condition  hnving  been  found  in  four  mil  of  fifty-six  fatal  enses  of  injury  to  the 
ftpine  at  Guy's  HoHpiral  probably  from  tbe  violent  descent  of  the  cbin  atrainst  tby  inanu- 
briuni.  It  i»  occasiontdly  nn't  with  aiso  a^  a  compneallon  of  fractured  ribs.  When  frac- 
ture takes  place,  it  is  genemlly  tninsverse  antl  oblique  from  before  backwards,  tbe  lower 
fragment  being  found  projecting,  only  i-are  examples  existing  of  a  vertical  fissure.  NVlien 
the  upper  fK>rtif>n  of  bone  is  displaced,  it  is  generally  disjplaced  l>ack  wards;  Rivington,  in 
an  able  i)aper  ('  3Ied.-Chir,  Trans,,*  IH"-!),  has  fiurly  shown  tliat  displacement  occur*  in 
preference  to  fnicture  when  an  arthrodial  joint  exists  bt.*twpen  the  manubrium  and  f^ladi- 
olus.  When  deformity  is  present  from  displacein^fut  of  bones,  the  diagnosis  is  easy,  and 
when  this  does  not  exist,  pain  in  tbe  part,  aggravated  by  a  full  inspiration  and  crepitus  on 
the  ap[)!ieation  of  tbe  bantl  are  the  chief  symptoms.  Tbe  tteatmrut  must  be  the  same  as 
for  fractured  ribs,  such  as  the  recnmbetit  position  and  strapping  over  the  part,  complica* 
tions  being  dealt  with  as  they  arise. 

Dislocation  of  the  ribs  requires  notice,  altbongh  little  can  be  said  about  tbe  8ub- 
ject.  It  is  rarely  if  •.-vr  an  accident /?tfr  sty  and  when  it  occurs  it  is  part  of  a  more  severe 
one,  such  jis  fracture  of  the  spine,  or  complicated  fracture  ot  the  ribs.  The  same  reniarka 
a[qily  to  dislocation  of  tlic  n'Ms  from  /A*'  carttlatjea^  antl  the  cartilages  from  tfie  iternum. 
Practically  all  these  case^  should  be  dealt  with  like  fractures. 


Wounds  op  the  Chest. 

The  main  point  to  be  determined  in  such  cases  sis  these  is,  wljetber  iho  wound  is  super- 
ficial  or  has  penetrated  llie  pleura ;  for  if  the  former  obtains,  sliglit  cause  for  anxiety  exisU, 
but  if  tbe  latter,  the  accident  is  grave. 

Wlien  the  wound  is  penetrttting^  the  extent  of  penetration  and  the  organ  penetrated 
bsis  to  be  (b.'termined.     Is  the  pleura  alone  wounded — a  rare  injury — or  is  tbe  lung  in- 
volved ?     Is  the  heart  injured,  or  any  of  the  great  vessels — the  intercostal  or  internal 
mammary  artery  ?     Many  of  these  points  can  only  be  determined  by  a  knowledge  <jf  tbe 
kind  of  wi'afion  employed,  its  subsecpient  appearatice,  the  direction  of  the  torce,  and  tbe 
anatomical  knowledge  of  the  surgeon  ;  and,  even  then  the  dilUculties  of  these  cases  aire 
often  great,  as  witnessed  in  a  recent  memorable  trial  (Flora  Davy).     When  emphysemi 
and  htemoptysia  are  present,  they  may  be  acct'ittf'd  as  clear  indications  of  a  wounded  lnng.J 
KmphYs^ema  alone  is  always  a  suspicious  symptom,  though  it  may  occur  to  a  limited  extenti 
in  non-penetratiDg  punctured  wountls  that  trnvei-se  tbe  soft  tissues  outside   the  thorax; 
while  i\w  absence  of  luemoptysis  is  no  proof  that  the  lung  has  esc-aped  injury.      When 
blood  and  air  bubble  through  the  wound  and  air  pass<?s  freely  from  it,  or  a  portion  of  lung, 
protrudes,  there  is  no  rmim  for  doubt  iw  \o  the  nature  of  the  injury ;  but  these  cases 
exce(rtional.     In  the  majority,  the  diagnosis  is  ever  uncert;;in,  since  there  arc  no  delinit<^^ 
individual  symptoms  by  which  injury  to  the  lung  is  lo  be  diagnosed.     The  surgeon  in  his 
anxiety  lo  make  out  (lie  fK>int  must  never  be  induced  to  probe  the  wound,  or  to  explore  it 
with  a  linger;  nor  sliould  he  test  the  condition  of  the  lung  by  making  his  patient  cough 
to  expel  air  through  the  thoracic  opening.     Indeed,  he   should  throw  aside  all  direct  or 
miinipuhitive  modes  of  investigation,  and  trust  to  the  indirect. 

The  direct  effects  of  a   penetrating  wound  are,  hemorrhage   into  the  cheat  or  HnMiiC 
thorax,  emphysema,  pneumo-tborax,  and  hernia  of  the  lung.     The  secondary  result*  i 
those  of  iivHatnmation  such  aa  pleurisy  or  pneumonia,  hydro-thoraX|  or  empyema,  with 
their  consequences. 

The  prognosis  is  always  unfavorable,  and  sliould  be  guarded,  more  particularly  when 
Ihe  %vound  is  penetrtitiiig  ;  but,  when  a  week  has  pissed  without  any  unfavorable  symp- 
loms  appearing,  a  more  promising  and  decided  tone  may  be  assumed. 

Treatment In  all  8us|»ected  or  obvious  penetrating  chest  woun<ls,  tbe  utmost  gentle-j 

ness  should  be  employed,  and  complete  quiet  enforced  ;  as  any  deviation  from  thispractic 
may  ^listurb  nature's  reparative  process,  disaminge  clot,  and  excite  over-action  or  influm-1 
mation.     The  external  wound  should  be   curefully  cleaned  and  closed^  and  all  foreign  J 
bodies  removed.     The   patient   should  be  placed  in   the   recumbent  position,  and  on  nc 
account  allowed  to  stir,     lie  should  be  fed  on  the  simplest  nutritious  food,  and  which  fa 
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fit  two  or  three  days  sliould  be  cold,  wliilc  ice  and  milk  18  without  doubt  tbe  best 
tnixiure.  The  collapse  wliit-li  ofb^n  folli>Wi<  (lit*  injury  need  not  excite  jilarm  unless  it  be 
protraeu?d  or  severe,  for  when  the  ri^sult  of  heraorrha«|^e  it  is  not  only  a  siilutar}^  measure, 
but  the  only  means  the  i«iir«eon  lw>ks  to  for  the  iirrest  of  hemotrhaf^e,  hb  lie  liirnself  is 
powerless  lo  interfere.  If  bloody  however,  aceumahites  in  the  chest  and  by  its  nieclianieal 
preesure  threaten  life,  some  means  most  be  found  for  ifs  evacuation,  either  through  the 
onsrinftl  wound  or  by  the  opemtiou  of  tappings  or  by  an  incision  of  the  thorax.  The  indi- 
cations !*hotdd  be  very  decided  before?  tlie  nurfreon  interferes  «'*  tlie  extrava'^aled  blood 
rapidly  coa^uhites  and  consequent ly  is  ditlicnli  to  remove.  The  same  remarks  hold  good 
when  air  accumulates  or  is  pent  up  in  the  pleural  cavity. 

The  symptoms  that  attend  reaction  should  ht'  carefully  watched,  and  anything  like 
excess  of  action,  as  indirated   by  increased    diilipulty  in   respiration,  cough,  or  a  rapid 

»|>ul8e,  ought  to  be  met  by  the  a<lministralion  of  antimony  in  half-drachm  doses  of  the  wine 
Tvith  8ome  saline  every  three  or  four  hours. 

If  the  lungs  become  gorged  witli  blood  and  asphyxia  threatens,  venesection  is  as  valua- 
ble a  remedy  in  these  cases  a*»  it  lias  been  sliown  to  be  in  those  of  fractured  ribs.  Dr. 
JMacIeod  tells  us,  that  in  (he  Crimea,  the  eases  of  gunshot  wounds  of  the  chest  that  did  the 

^best  were  those  in  which  early  and  re|)eated  bleeilings  were  had  recourse  to.     Puin  must 

Blie  relieved  by  auwlynes,  chlond  l>eing  better  than  opium. 

^  Hernia  of  the  Lung  or  pneMmoeele  is  a  rare  consequence  of  a  puncture<l  wound  ot 
the  thorax.  I  have  seen  but  one  example  where  the  tunjor  was  on  the  left  side>  external 
to  the  nipple,  and  about  the  size  of  a  walnut.  The  mass  was  left  hi  m'tii  and  gradually 
withered.  When  the  hernia  is  recent,  however,  and  the  lung  healthy,  its  reduction  \a 
generally  considered  lobe  the  best  practice,  but  whea  of  long  standing  and  diseased  it 
had  l>etter  be  left  alone.     Its  removal   by  ligature  or  the   knife  has   likewise  been  recora- 

^L  mended,  successful  eases  having  been  recorded  of  all  forms  of  practice.  In  a  case  wliieh 
came  under  my  care  at  tiuy's  in  1H70,  of  fracture  of  the  sternal  endg  of  the  left  tliird 
and  fourtli  ribs,  by  the  man  failing  uptm  the  blunt  end  of  some  wooden  (wilings,  iu  which 
the  bones  were  driven  in  without  wounding  the  integuments,  a  hernia  of  The  lung  took 
place  the  size  of  a  duck's  egg,  but  an  excellent  recovery  followed  the  reduction  of  the 
hernia  and  the  [>ersistent  application  of  pressure.  Velpeau  has  recorded  an  instance  of 
hernia  of  the  lung  following  the  healing  of  a  wound.  The  tumor  in  such  a  caise  ia  covered 
with  integument,  and  is  called  the  consecutive  variety  of  hernia.  In  such  a  ease,  all  that 
can  be  done,  is  to  protect  the  lung  from  injury  by  a  shield. 

Laceration  of  the  lung  -without  fracture  of  the  ribs  is  on  accident  of  occa- 
Rional  occurrence,  and  I  i*ave  recorded  an  instance  in  *  fTuy's  Reports'  for  ]SQ]^  arising 
from  extreme  pre.*isure  upon  the  elastic  ribs  of  a  boy,  a?t.  7.  Poland  also,  in  his  excellent 
article  on  the  chefit  in  *  Holmes's  Surgery,'  has  f|Uoted  several  others.  M.  (rosselin's 
explanation  of  its  cause  is  [irobubly  correct,  viz.,  •'  iliat  at  the  time  of  the  injury,  wfien 
the  chest  sustains  t!»e  violence,  the  lungs  are  sudtlenly  tilled  and  distended  with  air  by  a 
full  inspimlton,  and  the  air^  prevented  frou)  escaping  by  occlusion  of  the  larynx,  thus 
becomes  pent  up  in  the  lung  tissue,  and  the  lung,  not  being  able  to  recede  from  the  super- 
incumljent  pressure,  its  tissue  necessarily  gives  way."  The  symptoms  of  this  injury  are 
much  tlie  siime  as  have  been  mentioned  in  the  paragniph  on  wounds  of  the  lung,  while 
the  treatment  must  be  similar. 

Severe  compression  of  the  chest  may  likewise  cause  laceration  of  the  heart  or 
large  vessels ;  also  brain  symptoms  such  as  unconsciousness,  epistaxis,  and  hemorrhage 
into  the  orbit  beneath  the  conjunctiva  and  eyelids ;  and,  in  a  singular  case  whieh  I 
recorded  in  the  same  volume  of  the  '  Guy's  Rep.'  as  that  of  tlic  boy  just  quoted,  (laralysis 
of  the  muscles  of  deglutition  and  of  the  larynx,  which  lasted  for  two  days. 

Abscesses  are  trequently  Ibund  about  the  chest,  and  when  situated  benealti  the  pec- 
toral muscles  are  very  obstinate.  They  may  be  contnied  to  the  cellular  tissue  of  ihe  part 
and  connected  with  the  subjieetoral  ghind.s,  or  associated  witli  ruptured  muscle  or  inflam- 
mation of  the  jieri4Ksteym  or  hnne. 

"NVhen  conneete<l  with  the  muscle.><»  they  must  be  opene<l  and  the  parts  kept  quiet  by 
binding  the  arm  to  which  the  muscle  belongs  to  the  Bide,  as  each  movement  of  the  muscle 
retards  recovery. 

When  due  to  periostitis  or  ostitis^  they  are  frequently  syphilitic,  and  are  more  com- 
monly situate<i  over  the  sternuoa,  though  any  of  the  ribs  may  be  affected,  I'^nder  these 
circumstances,  constitutional  treatment  is  essential,  arul  the  iodide  of  potassium  m  gradually 
increasing  doses  from  five  to  ten  grains  in  some  tonic,  such  as  bark,  is  the  best  medicine. 
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If  the  bone  dit's  (necrosis)  the  dead  portion  must  be  removeJ  when  nature  proves  herself 
iiieoinptMeut  to  throw  off  the  sequestrum. 

Whrii  siiKiPeMt^xist  abuul  the  thonix,  the  surgeon  should  always  be  alivt*  to  the  fact  that 
they  may  hv  <lue  either  to  an  etupt/ema  uhi<;h  has  nfilunilly  discharged  itself,  or  to  a  »«&- 
sternal  afjuress  which  is  inuking  its  way  throu;i;h  the  intercoslul  spaoei*.  The  history  of 
the  Civse  will  be  found  to  he  the  only  rorrect  chu*  to  tht".  diajinosis.  In  both  instanees,  a 
free  opening  into  the  abscess  and  tlje  washing  out  of  its  cavity  is  re(|uired.  [A  cuvily  in 
the  substance  of  the  lung  may  open  upon  the  chest,  if  previous  pleural  adhesion  has 
oceurrfd,] 

Tumors  of  the  chest  are  not  uncommon^  but  eonie  more  under  the  notice  of  llie 
physician.  M:ilifi»:int  and  other  tumors,  however,  may  arise  exlfrnal  to  the  ribs,  and  I 
have  se«*n  seveml  citses  of  exostosis  from  the  ribs  and  on«  of  encliondroma.  No  surgical 
interference  was  called  for.  Kxostosis  from  the  first  rib  may  iH'ess  upon  the  branches  of 
the  bnichiid  plexus  and  give  rise  to  some  pain^  or  upon  the  subch»vian  artery  or  vein  and 
produo<^  ob>trut'lion.     [Aneurism  frecjtieutiy  presents  externally  Jifler  erosion  <>f  the  ribs.j 

Deformities  of  tlie  client  are  mostly  due  to  ispimil  cyrvalures,  thoia^di  ihtj  contracted 
or  compn\s>ed  ihomx  with  tiie  projectinj^  sternum  of  childhood  (pi;;eon  breast)  is  frequentlj 
found  where  some  loiig-continntui  obstruction  to  natural  respiration  exist*.  This  i*  not, 
however,  pcrmatn'ot  in  a  hirg;e  numlier  of  cases,  since  cliildreu  ^vho  are  the  subjects  of  tt 
'*grovv  out"  of  the  deformity  sus  their  general  condition  improves  and  powei-s  sirengthen. 
It  is  commonly  foand  in  rickety  subjects,  and  is  thought  by  some  to  be  the  result  of 
enlarged  tonsils.  It  is  probable,  however,  that  the  enlarged  tonsils  and  deformity  are 
accidental  nssociates. 

Dt^formity  of  the  chest  may  be  due  to  an  old  pleurisy. 

TAPriNrr  TOE  CtlKST. 

When  air  Hccumulates  in  the  chest  (pnenmo-thoraj)  either  as  a  consequence  of  diseaaO 
or  atH'idt'nt,  raust's  pressum  on  the  Iniig,  and  interferes*  with  the  respinitory  process  so  MB 
to  create  alarm,  the  tapping  of  thr  chest  (paracentesis  thoracis)  with  a  small  trocar  and 
e^unda  litttHi  with  a  valve,  may  be  called  for.  When  blood  accnmidales  {h(enio-thorar) 
produ*'ing  similar  alarming  symptoms,  and  the  blood  is  mixed  with  air,  and  it  is  clear  that 
life  will  Ik^  extinguished  if  relief  be  not  afforded,  it  must  be  let  out ;  and  for  this  purjiOAe 
it  is  probably  the  best  operation  to  make  an  incision  into  the  thorax  where  no  wound  pre- 
viously existed,  or  to  erdarge  a  small  one  when  present  ;  but  to  do  this  with  a  Iroc^ir  and 
canula  is  always  u  difficult  and  often  an  impossible  task  on  account  of  the  coaguhini. 
When«<?r;/w*  presses  upon  the  thoracic  contents  {hifdro-thorox)  and  requires  surgiciil  intiT- 
ference,  the  trocar  und  o^uiula  with  the  aspirator  are  beyond  dould  the  best  instrument  to 
employ,  great  ciire  being  observed  to  exclude  air.  The  object,  under  all  tlicite  circum- 
stances, is  to  remove  tlie  pressure  from  the  lung  in  the  most  effectual  way  by  the  with- 
drawal of  tln^  eompressiiig  material.  Wlien  pus  exists  {empyenut)  surgeons  are  not  quite 
decided  as  to  tlie  best  means  to  be  em|iloyed,  allhongh  all  are  agreed  jls  to  the  propriety 
of  drawing  otf  the  pus*  To  do  this  by  means  of  the  aspirator  or  the  trocar  and  canuin 
gives  temporary  relief,  but  does  not  cure  the  disease,  for  which  more  efficient  measures  are 
required.  For  my  own  part  I  l»elieve  that  when  pus  so  presses  upon  tlie  lungs  and  inter- 
feres with  the  respiratory  process  as  to  calJ  for  surgical  interference,  the  pus  must  be  let 
nut,  by  means  of  a  free  opening,  the  opening  being  large  enough  tt>  permit  of  the  free 
escape  of  all  fluid,  and  the  ingress  and  egress  of  till  air,  for  the  admission  and  retention 
of  air  in  a  suppumting  cavity  will  almost  certainly  end  in  decomposition.  The  introduc- 
tion of  drainage-tubes  by  M.  Chafisaignac  has  conswpiently  been  of  great  service  in  the 
treatment  of  empyema.  Dr.  Good  fellow  and  Mr,  l)c  Morgan  have  been  their  chief  advo- 
cates in  this  country,  the  latter  surgeon  passing  the  perforated  india-rubber  tube  through 
the  canula  u|>oo  a  long  iron  prob«.%  and  bringing  it  out  of  a  second  0[)ening  in  the  lower 
un<l  (Misterior  part  of  the  chesi,  this  seeoml  o|iening  being  made  with  a  scal|Kd  upon  the 
cxlretnily  of  the  probe  pressed  against  (he  iower  intereosljil  space.  The  perforated  tube 
consequently  passes  as  a  selon  through  the  chest  and  allows  the  free  escape  of  any  fluid  in 
its  cavity.  This  0[)eration^  however,  has  its  dangers.  My  friend  Dr.  Sutton  informed  n»e 
of  a  ease  in  which  it  was  performed  for  em[>yema  and  ptu^umothorax,  ami,  u  few  days 
after,  emphyf*ema  appeared  about  the  wouiid^  which  spread  over  the  whole  bcnly  and 
destroyed  life. 

I  have  never  adopted  this  practice  in  the  way  liere  detailed,  being  sattefied  with  »  free 
opening  into  the  thomx,  either  with  a  d<^alpel  or  large  trocar  and  canula,  and  the  sub&e- 
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quont  introduction  of  a  druinage-lube  or  elastic  cnlhoter  into  tlie  thonix,  either  llirough 
i\ui  canula  or  other\vi.<:e,  ami  tlni  subse(|ij('nt  daily  washing  out  of  the  cjivity  witli  a  solu- 
tion onodine ;  or,  sulmfjueous  dniinage  may  be  employed.  In  Muy,  iHT'i,  I  followed  the 
former  pnu^ticti  in  the  vnnv  of  a  gL-ntlemnn,  :et.  37.  whom  1  giiw  with  Dr.  Rowlands,  of 
Carmarthen,  and  tjrew  off  three  quarts  of  pus  from  his  left  chest  through  a  free  opening, 
and  suhse*inently  |mj*sed  a  drainage-tube  into  the  cavity.  In  three  monthsi  convalescence 
ensuetl,  and  in  another  month  he  was  q«iite  well,  the  lung  on  the  affected  side  having 
exfwmded.  Indeed,  I  quite  coincide  witli  Dr.  Guodhart  ('(iuy'i*  Hosp.  Rep.,'  1877),  that 
"  if  drainage  is  decidi-J  upon  nothing  short  of  perfect  drainage  is  Hide  for  tfie  patient;'* 
and  to  this  end  the  opening  into  the  thorax  must  he  iVee,  and  the  cavity  of  the  chest  kept 
well  emptied  either  by  irrigation  or  by  what  bus  been  de:*eribed  as  subaqueous  drainage, 
whicli  shotdd  be  carried  out  as  follows:  *'  Having  determini^d  on  the  ppot  at  which  pime- 
ture  of  the  chest  is  to  he  made,  a  trocar  and  L'linuia  are  taken,  the  bore  of  which  is  about 
five  millimetres.  A  length  of  steveral  feet  of  b hick  or  red  india-rubb«"r  tubing,  whicli  will 
Blip  e.nsily  thnnigh  the  ciinula,  is  placed  reaily  at  hand  ;  the  chest  i8  then  ta|»ped  an<l  the 
trocar  withdrawn,  and  as  tlie  Hind  comes  in  full  stream  by  the  canula,  the  india-nihber 
tubing  is  ptislied  ahmg  the  latter  into  (he  chest  as  far  as  necessary — usually  fiMir  or  tive 
inches.  The  caiinhi  is  then  withdrawn  over  tlie  tube,  leaving  the  one  en<l  of  the  latter  in 
the  cliest,  while  the  other  or  free  end  ia  kept  under  water  by  the  side  of  the  bed.  The 
tube  then  acl8  ;vs  a  siphon.** 

This  plan  of  drainage  is  not»  however,  very  complete,  for  out  of  30  ca^es  in  which  it 
was  cmpIoye<l,  as  reported  by  I>r.  Goodbart,  in  18  imperfect  drainage  had  to  be  recorded; 
and  as  this  is  a  meiliod  wliich  professes  to  drain  away  pus^  it  cannot  be  said  to  have  pj'oved 
suceesal'ul. 

In  young  people  where  the  ribs  are  elastic,  good  results  may  he  looked  for ;  but  in  the 
old,  where  the  ribs  are  rigid,  no  conlraction  can  be  expected-  [I  have  repeateilly  seen 
evidence  of  the  vahie  rhf  incision,  followed  by  washing  the  plenral  cavity  with  disinfectant 
solutions,  aftfr  wounds  of  the  chest.  Two  cases  are  recalled  where  cure  followed,  antl 
examination  a  long  time  afterwards  showed  little  evidence  of  disense,  though  the  patients 
were  careiully  examined  by  percussion  and  auscultation — .1.  11.  It.] 


Tut:  Opeuation. 

In  tapping  the  chest  the  following  points  sliould  be  bbserved :  The  ninth  intercostal 
ppace  should  be  chos<.'n  just  in  front  of  the  angle,  or  the  seventh  midway  iHitween  tlie 
sternum  and  spine.  This  latter  spot  can  always  readily  be  found  by  drawing  a  lino 
with  a  string  around  the  bo<ly  on  the  level  of  the  nipple,  and  midway  between  the  sternum 
and  spine,  this  line  will  cut  the  proper  intercostal  space;  At  this  s[K»t  close  to  the  lower 
rib,  a  small  incision  slioubl  be  niatle  through  the  skin  and  fascia  with  a  lancet  or  scal|Kd, 
and  through  this  the  trocar  and  caeiwla^  warmed  antl  oiled,  should  be  introduced  ;  the 
trocar  as  soon  as  it  hivs  perforated  the  chest  should  be  widulniwn,  the  canida  being  [>ushed 
more  home.  When  the  operation  has  been  performed  for  air  or  scrum,  a  small  instru- 
ment should  be  enqiloycd,  jin<l  great  care  used  to  prevent  the  admission  of  air.  For  this 
purjiose  there  is  no  better  inslrtiment  than  thti  pneumntie  aspirator  of  Dr.  Dieulufoy,  or 
one  of  its  modifications,  and  Dr.  llowditclit  of  Boston,  United  States,  a  staunch  supporter 
of  this  practice,  rejKirts  ('  Practitioner,'  April,  1873)  that  during  twenly-four  years,  and 
in  270  operations,  lie  had  never  seen  any  ijjjury  done  liy  the  aspirator.  As  a  substitute, 
one  of  the  C4inidas  may  be  used  fitted  with  a  stopcock  or  valve  to  prevent  the  admission 
of  air. 

When  the  chest  requires  opening  for  the  discharge  of  blood  or  pMs,  it  has  been  ulrendy 
asfterted  that  a  free  iui-ision  or  large  canula  should  he  resorted  to.  1  |»refer  an  incision, 
and  make  it  large  enough  to  admit  my  little  finger,  and  subsequently,  a  hirge  inilia-nibbcr 
dniinage-iube.  Tronsse^'iu  slrotjgly  ml  vises  the  operation  of  tapping  when  serous  ell'usi<Hi 
fills  the  cavity,  as  indicated  by  niiscultation  and  percussion;  wlifu  t>ppression  of  breathing 
also  exists,  it  may  be  urgently  lu-i'dcil,  hut  this  op[>ression,  adds  he,  is  «ne  of  the  most 
deceiffu!  of  signs,  and  its  absence  ought  not  to  inspire  too  great  a  feeling  of  security;  as 
by  refraining  from  interference  we  run  the  risk  of  losing  patients,  when  tlie  operation 
wouUl  assuredly  have  saved.  In  empyema  he  fixes  in  the  canuhi  and  draws  olf  the 
fluid  every  twenly-four  hours,  injecting  the  chest  with  a  solution  of  iodine,  one  part  of 
ihc  tincture  in  six,  every  two,  three,  or  four  days. 

It  should,  however,  be  recorded  tliat  sudden  death  has  taken  place  after  thoracentesifl 
for  pleuritic  efl'usion  or  empyema,  although  evidence  is  wanting  to  prove  that  any  distinct 
37 
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relation  exists  between  the  operation  ntitl  tleath,  since  cajses  are  on  record  in  which  sudtlen 
deatli  ensued  in  the  normal  course  of  cnses  of  pleuritic  effusion.  Trous.xeau  has  recorded 
exaTU|>les  of  the  latter  kind,  and  Drs.  Cayley  and  Broadbent  of  the  former.  ('  Clin. 
Society,'  1877.) 

ApXOJA,  or  so-called  ASPHTXIA. 

Death  from  n«phyxia,  in  the  common  acceptation  of  the  term,  means  death  from  either 
the  ccsitation  of  the  n-jipiratory  process  or  the  want  of  t!»i^  ordinary  respiraloi-y  medium 
(oxygen),  tfie  heart  ceaf^jne  to  act  after  ifie  cessation  of  ilie  respiratory  process.  Elynio- 
logically  it  means  an  absence  of  pulse.  The  more  correct  (♦■riii  is  apntea.  It  ift  caused  by 
whatever  Interferes  with  tiie  admission  of  (he  air  into  the  lung,  by  stich  acts  as  drowning 
or  hanghnj;  by  diseases  that  mechanically  block  up  the  air-passjigei?,  or  excite  flpa^m  of 
the  larynx;  by  any  external  or  inleinal  condition  of  the  thorax  that  prevents  tbi*  admis- 
sion of  air  into  its  cavity  or  interferes  with  its  expansion;  by  the  want  of  the  respirntory 
medium  or  by  the  inhalation  of  toxic  vapor?*. 

Under  some  circumstanccfi,  the  asphyxia  is  nijiid  or  acute,  in  others,  chronic.  In  acci- 
dental eases*  it  is  chi«.*tly  the  former;  in  dir^ease,  the  latter.  In  br>th,  Ijowever,  the  result 
is  tlie  same,  the  blood  not  Ijeing  decarbonized  as  it  should  be,  and  what  Dr,  Clevelan<l  has 
rightly  called  carbona^mia  ensues,  S[>ecial  symptoms  may  depend  LMitirely  upon  the  nature 
of  tilt*  as[diyxinting  cause,  but  the  ultimate  effects  are  the  same  \n  each.  In  all,  whether 
slow  or  rapid,  there  is  congestion  and  lividity  of  the  face.  In  all.  the  heart  continues  to 
beat,  though  laboriously,  after  rcSj>Jration  has  ceased,  the  action  becoming  gradually  less 
dij^tinct  til!  it  stops  altogetlier.  It  is  possible  for  the  heart  to  continue  its  action  from  two 
to  four  minutes  after  the  last  resjviratory  el^brt. 

After  death,  it  has  generally  heen  thought,  the  cerebral  vesselt  would  be  found  gorged 
with  blood.  Ackeman  has  shown,  however,  that  this  condition  is  present  only  when  the 
head  of  the  subject  lias  been  kept  lower  than  the  rest  of  die  body,  and  that  death  by  8iitfo- 
cation  is  always  connected  with  an  exsanguine  stale  of  the  certd>nil  vessels.  The  right 
tide  of  the  heart  and  great  vessels  will  be  full  of  black  blooil>  whilst  the  left  side  will  be 
found  i*mpty,  and  tin- whole  arterial  blood  will  be,  as  the  venous,  of  a  dark  color.  All  the 
abdominal  viscera  will  be  engorged  with  blood. 

Thtt  luntjs,  in  cases  of  liaiigiiig  and  meclnuncal  obstruction,  present  no  characteristic 
appearance,  but  in  those  of  drowning  they  will  be  more  or  less  iilled  with  water  or  the 
drowning  medium,  and  incapalde  of  collapsing,  and  will  feel  heavy  and  doughy  to  the 
touch.  The  air-tubrs,  moreo\er,  will  be  choked  with  a  sanioits  foam  composed  of  blood, 
water,  mucus,  and  ofti^n  foreign  matter  churni'd  up  with  the  air  of  the  lungs.  Frolhy 
water  mixed  with  blood  will  also  poiu'  out  of  any  section  of  the  lung.  These  points  were 
clearly  staled  by  the  Committee  of  ibe  Hoyid  Med.  and  Chir.  Society  on  suspending  uni- 
mution,  and  recorded  in  the  '  lVan@-actions^  for  1802. 


Drowning. 

J/ow  long  a  human  being  mag  b«  under  water,  and  get  recover^  is  an  important  qiie«- 
tion,  but  the  answer  depends  upon  many  considerations.  Dr.  Santlerson  believes  he  luiA 
demonstrated  by  experiments  that  in  uniaials  thr  duration  of  lily  turns  upon  the  umouiil 
of  air  contined  in  the  chest  at  llie  time  of  immersion  ;  that  when  ihi^  animal  on  immersion 
fills  its  chest  with  water  by  an  inspiratory  etl'ort,  drath  is  most  rapid  ;  but  if  the  ehej*l  be 
full  of  air  at  the  time,  and  no  such  inspiratory  effort  tjikes  placi*,  life  may  be  prolonged 
for  several  minutes.  The  occurrence  of  syricope  at  ttie  moment  of  immersion,  whether 
from  fright,  shocks  or  previous  injury,  is  consequpntly  a  happy  acciilcnt,  the  respiratorj* 
act  being  materially  diminished  by  the  syncope.  "If  a  person  be  completely  submerged,** 
writes  Dr.  AV.  G.  Ilarley  in  '  Holmes's  System,'  '•  and  the  entrance  of  water  to,  and  exit 
of  air  trom,  the  lungs  not  prevented,  we  believe  that  recovery  would  l>e  impossible  niW 
two  nrunites.  On  the  other  hand,  if  the  air-passages  were  closed  against  the  etilrunco  of 
water,  and  the  chest  kept  full  of  air,  we  see  no  reason  for  thinking  that  a  human  Wog 
would  [lerish  either  more  slowly  or  more  quickly  than  a  dog  placed  under  similar  circum- 
stunces,  namely,  in  from  four  to  five  minutes." 

Death  by  stra/igulation  is  due  to  as|ihyxitt  idone,  and,  as  a  rule,  is  homicidal,  btstng 
consequently  often  complicated  with  other  injuries. 

Death  by  hanging  is  of  a  mixed  form  ;  since  in  addition  lo  the  slranguhition  by  tJio 
cord,  there  is  the  added  tntclion  on  it  by  the  weight  of  the  fulling  body. 


Hanging  causes  death,  ftccording  to  Dr.  A.  Taylor,  **  commonly  from  apnnea,  but  some- 
times froDi  apoplexy,  ctui^ed  by  pressure  on  tlie  Jujiuiar  vein,  being  preceded  by  convul- 
siong,  often  lasting  tor  many  niinwie?,  but  m  all  prolnibility  not  acconifmnied  by  more  tlian 
momentary  pain.  Occa^ioHally  tbere  is  found  dis[)laeement  or  fnicture  of  the  first  or 
^B  eeeond  of  the  vertebne,  with  eompression  of  the  t^pinnl  marrow.  This  cause  of  death  is 
^B  only  likely  to  b«  observed  in  corpulent  or  heiivy  persons,  when  a  lonj;  fall  ia  allowed  by 
the  cord*  and  is  seldom  met  with  in  judjcial  ♦■xi'cutions."  This  latter  fact  if*  supported  by 
the  observations  of  Dr.  Harker,  oi'  Melbourne,  wlio  informed  Proft^ssor  lloiiojliton,  of  Dub- 
lin, that  in  lifty-four  po^t-niorlcm  examinations  of  criminals  hanged  according  to  the  old 
or  **  short-drop"  system,  in  not  a  sinjjle  case  was  there  dtslocaiiun  or  fnicture  of  the  neck. 
In  the  following  plan,  however,  introduced  by  Dr.  Barker,  this  dislocation  was  the  rule. 
Dr.  Haughton  quotes  his  words  (*  Med.  Times  and  <jiiz.*,  June  21st,  1871)  :  »*  I  have  the 
knot  put  about  two  ittches  frxmi  the  spine,  so  that  when  it  is  tightened  by  the  weight  of 

I  the  body  the  knot  comes  on  the  vertebrte ;  by  the  fall  the  liody  has  an  impetus  iorwards, 
the  iy*sistance  being  at  the  beam  to  wiiich  the  ro[>e  is  histeiu^d.  The  knot  act-s  as  a  ful- 
crum to  push  the  he^id  forwards.  By  this  arrangement  I  liavc  found  in  all  cases  there  was 
a  dislocation  and  frticture  of  (he  cervical  spine  and  [»rejssure  on  the  cord,  laceration  of  the 
muscles  of  the  larynx,  and  generally  fracture  of  the  hyoid  Imjup,  death  being  always  sud- 
den and  complete,  no  long  drop  is  rer|uired."  To  the  Irish  and  Amerioiin  long-drop 
system  there  are  grave  objections.  When  the  cord  is  crushed,  death  is  instantaneous; 
when  not  so  injure*!,  life  may  be  prolonged  lor  minutes,  usually  about  three;  but  there  is 

■  no  evi<k'nce  to  believe  thai  the  j>eriod  may  be  exlentied  lo  ten.  Conscious  lite,  under 
both  circumstances,  probably  is  soon  lost,  rarely  exfcntling  beyond  the  three,  minutes. 

When    llie   cord  is   not    injured,  Taytor  computes  that  life  may  be  restored  after  fiv© 
minutes  of  suspension,  and  Tardieu,  an  eminent  French  writer,  gives  a  similar  period, 
[It  hjis  been  stated  that,  in  a   recent  execution  by  hanging,  the  head  was  puJled  com- 
,  pleiely  from  the  body.     A  more  scientiftc  and  less  horrible  ujode  of  deiith  would  be  by 
^ex|.K)6ure  to  an  atmosphere  of  carbonic  acid  gas,  or  by  u  sudden  electric  shock.] 


Treatmext  of  Apncea  or  Asphyxia. 

All  obstruction  to  the  jttussage  of  fresb  air  to  and  from  the  lungs  is  to  be  at  once,  so  far 

practicable,  r«i'movcd,  all  froth  and  mucus  to  be  cleansed  from  the  mouth  and  nostrils, 

Bnd  all  tight  articles  of  clothing  lo  be  at  once  taken  away  from  the  neck  and  chest.     In 

light   cases   of  temjKjrary  apncea  the   treatment   is  jls  in  syncope:  dropping  the   head, 

JiN^hich  should  be  low  in  all  cises,  a  dash  of  t;old,  or  alterruitely  of  cold  ami  hot  water  to  the 

llace,  or  a  smarting  slap  upon   the  epigastrium,  generally  suHicing  to  revive   the  patient. 

fWhcn  this  ]iroves  useless,  artiticial  resjiiration  should  be  instantly  commenced. 

The  methods  of  artificial  respiration  which  have  been  successively  in  use  are  those  of 

the  late  Drs.  Marshall  Hall  and  Silvester;  but  I  believe  the  best  method   to  be  the  one 

more  recently  advocjited  by  Dr.  Benjamin  Howard,  of  New  York.     This  "  direct  metfiod," 

as  the  author  calls  it,  was  first  publislied  in  the  form  of  a  prize  essay  by  the  American 

^■Aledical  Association  in  1«71,  and  has  since  been   adopted  by  the  United  States  Govern- 

^■ment  Life  Saving  Service,  the  Life  Saving  Society  of  New  York,  &c.     It  is  eminently 

^■iimple  and  effective,  and  is  to  be  applied  in  the  treatment  of  the  drowned  as  follows,  the 

^" rules  having  been  drawn  Uji  for  me  by  Dr.  Howard: — 

Hulk  I. — Foit  K.)f.ction  and  Duaj.naub  of  Fluids,  &c.,  fkum  tjif.  Stumacii  anu 
j17.\<;s.      Postlion  of  patient — Face  downwards  with  foreheatt  resting  upon  the  forearm 
wrist  to  keep  the  mouth  from  the  ground,  and  a  bard  roll  of  clothing  l>eneatJj  the  epi- 
strium,  which  shouhl  be  the  highest  point,  while  the  ?noulh  is  the  lowest.      (Fig.  341b) 
Position  and  Action  of  Operator. — With  the  left  hand  well   spread   out  upon  the  Imse 
of  the  thorax  to  the  left  of  the  spine,  and  the  right  harol  u[)on  the  spine,  a  little  below  the 
_^left.  and  over  the  lower  part  of  I  he  stomach,  the  <>per,itor  shouhl  willi  a  fbrwanl  motion 
Jirow  upon  them  all  the  weight  and  force  the  age  and  sex  of  ihe  fMilient  will  justify,  end. 
ig  this  pressure  of  iwo  or  three  seconds  "with  a  sharp  push,  which  helps  to  jerk  him  liaek 
the  upright  position.      And  this   movement  shoidd  be  rept^ited  two  or  three  times, 
trcording  to  the  f)erio<l  of  submersion  and  (►ther  indications. 
Rrj.E  2, — Position  of  Operator — In  a  kneeling  |MWture,  astride  patient's  hips.     His 
[indj«  upon  the  chej?t,  so  that  the  ball  of  each  tlaimb  and  little  finger  resU  upon  the  inner 
aargin  of  the  free  border  of  the  costal  cartihigcs,  the  tip  of  each  thumb  neiir  or  upon  the 
tipboid,  and  the  fingers  filling  into  the  corresponding  interctntal  spaces.    The  elbows  firmly 
'led,  making  them  one  with  the  sides  and  hips;  then — To  FiiiiiFOUM  Autii'kjial  Kes- 
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riRATiON.     Posifion  of  PutifHf Rip  or  slrifi  flotliing  from  the  waist  ami  neck.     Face 

upwards  ;  ehoulderd  slightly  declining  over.     Hard  roll  of  clothinf?  plat'ed  bi-n*'ath  ihorax  ; 

the  head  and  neck  brnt  Imck  to  tho  utmosl, 
F»o.  349.  witli  the  Iiandsi  on  the  top  of  the  head  (one 

twist  of  handkendiief  around  the  crossed 
wrists  kt^epino:  them  there)  (Fig.  Sllia). 

7'he  Operator  prej^sia;;  upward*!  and  in- 
wards towards  the  dia(»hra}im,  usinnf  his 
knees  us  a  pivot,  and  throwinj;  hijt  wtMght 
slowly  forwards  two  or  threi'  secoi^ds,  until 
his  iiu'v  almixt  touclief*  that  of  the  patif-nt, 
SX      \  *;houhi  vtu\  with  a  sharp  push,  which  helps 

to  jurk  him  hack  let  the  erect  knoding  po^i- 
tioTi.      He  sh^juld  then  rest  throe  fieronds, 
aiul  re[><-at  thi;' helU)Ws-h|owin«i^  movement 
a^  Lw^fore,  continuing  it  at  the  rale  of  seven 
to  ten  times  a  minute,  taking  the  utmost 
ran'  on  the  occurrence  of  a  natural  gasp 
gently  to  aid  and  deejvcn  it  into  a  long 
breath  until  respiration  lieconiei*  natural.     When  praeticalde,  the  tongue  should  be  hebl 
firmly  out  of  one  corner  of  the  mouth  with  the  thumb  aud  fore.linger  armed  with  dry  cot- 
ton rag. 
Avoid  all  impatient  vertical  pushes;  the  force  upward  and  inward  must  be  incre4ised 

gradually  from  zero  to  the  maximum 
Pio.  »49a. 


^b- 


Artlfltiul  rc^plratiou  \>y  diri.''ct  methijd. 


the  age,  sex,  &c.,  may  indicate.  Aban- 
don no  caMi  as  hopeless  within  an  hour's 
useless  effort. 

In  the  application  of  this  method  to 
coses  of  stfUhirf/iy  the  child  lies  along 
the  left  luind  of  the  opemtor,  the  ball 
of  whose  thumb  takes  the  place  of  the 
hard  roll  of  clothing  seen  in  Fig.  34^0. 
Over  lliiii  tije  shouldert*  decline,  the 
head  falling  hack  wjili  the  anus,  if  con- 
venient, on  either  side  the  face.  The 
buttock  and  thighs  .ire  supported  by  ihc 
operator's  tiugers. 

Thus  the  operator  has  the  prominent 
little  thorax  completely  within  the  grasp 
of  his  right  liand  with  linn  countrr- 
presf*ure  behiml.  enabling  him  t<)  apply, 
locate,  di.itnbute,*dirpet,  or  alternate  his  pressure  as  he  pleases.  The  advantiiges  Dr.  I  loward 
claims  for  this  method  over  otijer  methotla  are — 1st.  It  provides  for  ejection  and  drainagi'  of 
fluids,  «&c.,  from  the  stomach  and  lungs,  and  in  such  a  way  that  each  motion  for  ejection 
induces  an  alternate  inspiration.  2d.  It  excludes  the  tongue  from  the  pharynx  wittiout 
manipulation.  3d.  It  secures  elevation  of  the  epiglottis  and  a  post-oral  air-way  from  Iho 
glottis  to  the  uares.  4tli.  It  includes  a  remedy  against  snycope  and  cerebral  anaemia.  /»th. 
It  obtains  a  more  general  expansion  of  tlie  thorax.  Oth,  It  elTecls  a  thoracic  compreti*ion 
which  is  more  complete,  belter  distributed,  directed,  and  reguhited.  7tli.  It  is  ilune  byj 
one  [H'rson,  and  can  be  applied  instantly  on  the  spot  wherever  the  patient  is  found.  8th. 
Il  is  more  easily  undersitH>d  by  the  illiterate,  is  less  fatiguing  to  the  o|»erator,  and  is  free' 
from  tomecesssiry  motion  or  violence. 

When  resyiiration  is  re-established  maintain  the  temperature  of  tlic  body  by  friction^ 
warm  blankets,  and  wlien  [*ossit>le  by  warm  water  (KHi^'  F.),  or  air  bath,  kerping  tli«| 
heail  where  a  circulation  of  jiure  air  may  be  mairjtained.  As  soon  as  the  patient  cmi' 
swjUIow  give  warm  milk,  beef  tea,  tea  or  coffee,  with  a  lablespoonful  of  some  spirit*  or 
these  may  l>e  injected  by  the  stomach-pump.  When  respiration  is  restored  put  the  patient 
into  a  warm  bed,  with  hot  bottles  to  his  feet,  and  encourage  sleep,  but  let  him  be  watcbeif 
in  case  of  secondary  or  relapsing  upno*a  ;  at  the  slightest  symptoms  of  which  let  friction 
and  even  artificial  respiration  be  re>emptoyed.  Give  volatile  stimulants  such  n^  the 
spirit  us  ammoniic  aromaticus. 
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SURGERY  OF  THE  URINO-GENITAL  SYSTEM. 


CHAPTER    XX. 

DISEASES  OF  THE  KIDNEY.— STONE.— NEPHROTOMY. 

Malformations  of  the  kidney  liave  more  scientific  than  surgical  interest,  yet 
they  may  liave  uti  importaiu  surgical  Ix-uriti^j;,  for  when  any  acci<l<:*nt  from  external  vio- 
lence or  internal  rrritaiiori  liaitj^jeii*  to  a  single  or  im|n'('l"eet  organ,  ilie  life  of  a  i»atieni  is 
more  likely  to  be  ieo|mnliKL*l  tlian  when  it  is  normal.  In  a  ca^e  reeorded  in  [uij^e  439» 
this  fact  wtw  illustruted.  When  a  kidney  h  single^  it  is  uisumlly  large,  and  sometimes  the 
I  form  of  a  horseshoe  ;  when  it  assiirnes  n  eeiitral  ijosilioii,  with  the  convexity  of  the  curve 
downwards,  it  may  he  regarded  as  a  donhle  orti;rin,  the  vessels  entering  fronn  above  in  iheir 
normal  way*  A  kidney  may  also  holil  a  position  nearer  the  pelvis,  or  even  lie  in  ihe 
pelvisi,  and  when  loosely  connected,  it  may  appear  in  the  abdomen  as  a  movable  tumor. 
At  times  ihe  adalt  kidney  mniiitains  the  lobuhUed  characler  it  possessed  in  fuotal  life. 

The  diseases  of  the  kidney  are  {generally  reg^arded  us  belontjing  to  the  physician, 
but  1  need  hardly  add  that  a  thoroujrii  knowledge  of  renal  |nitlmlogy  is  as  requisite  to  the 
surgeon  as  it  is  to  the  medical  pratititioner,  tor,  without  such  a  knowledge,  he  will  be 
unable  to  recognize  the  ditlerent  conditions  of  the  urine  with  its  de[)osit,  and  to  appreciate 
their  significunce.  He  will  also  he  nnlit  to  decide  upon  tlie  propiiety  of  an  operation  of 
expediency,  or  to  understand  the  risks  of  one  of  necessity  ;  f(»r  the  existence  of  kidiiey 
,  disease,  as  ti  rule,  is  enough  to  dtbur  the  surgeon  from  performing  any  operation  other 
1  llian  that  ret[«ired  to  gave  life,  and  in  such  o[>eraiions  it  renders  the  prognosis  most 
unfavorable,  since  it  is  wi-ll  known  that  the  chief  cause  of  death  after  opemtiojis  is  kidney 
disease,  and  the  worst  forms  of  the  disease  are  undoubtedly  due  to  calculous  adeciious,  to 
vesical  and  urethral  mischief. 

In  all  cases  of  operative  surgery  the  condition  of  the  kidney,  fis  recognized  by  the 
urine,  should  l>e  made  ant,  and  in  disease  of  the  urinary  organs  a  most  careful  examina- 
tion is  equally  required. 

Nephritis. 

Inflammation  of  the  kidney  associated  with  suppuration  of  the  organ  has  long  been 

[recognized  as  a  common  consequence  of  the  obstructive  disease  of  the  urinary  pnssnges. 

But  it  may  occur  as  a  consequence  of  local  injury,  or  as  an  acute  attack  ui>on  a  chronically 

discrt-sed  organ  ;  as  a  consequence  of  pyicmia  or  other  cause.     It  is  also  very  common  jls  a 

sequel  to  Brigbt's  disease  of  the  kidney — that  is,  to  disease  of  Ihe  secreting  glandular 

Istnicture  of  the  orgjin — in  consequence  of  s<»me  local  source  of  irritation  in  any  part  of  the 

I  urinary  pjussages.     lirighl's  diseju^^e  by  itself  is  not  a  suppurative  disease.     Suppurative 

nephritis  may  occur  as  an  acute  aflTection,  or  as  a  c/)ronir,  though  more  trequenlly  its  an 

\  acute  upon  a  chronic.     After  death,  a  kiilncy  thns  affecteil  may  nppenr  enlarged,  with  i(g 

MulH^tance  more  or  less  filled  with  snppuniting  cavities.     When  the  intlummalory  a<'tion  ia 

Sned  to  the  mucous  lining  of  the  pdvis  of  the  organ*  it  is  called  ^* pt/elitis/^    At  timeB* 

>ltidney  is  a  mere  cyst  or  shell  containing  pus  and  broken-down  tissue,  and,  in  extreme 

[c&ses.  the  kidney  and  parts  around  form  one  large  su[)[>ural(ng  cavity.     This  result  is  not 

rare  as  a  conse(|uence  of  the  breaking  up  of  tuberculous  matter. 

Sycaptoms  and  diagnosis. — When  after  an  injury  in  the  loins,  or  in  the  course  of 
some  obstructive  vesical  or  urethnil  disease,  or  calculous  atlection,  a  patient  is  seized  with 
rigors,  severe  fiain  and  tenderness  in  tlie  lumbar  region,  febrile  disturl»ance,naus<'n,  vomit- 
ing, scanty,  high-colored,  and  possibly  bloo<ly  urine,  ami  irritable  l>ladder,  «c»iife  ucphrith 
may  be  suspected.     When  rigors  I'ecur  frequently  and  there  is  suppression  of  urine  with 
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rennl  casts  or  pus  in  tho  uriiiH,  siippiinition  of  the  organ  is  ro  be  f!iagTiOfM?d ;  and,  when 
the.se  symptoms  an-  iidiletl  severe  depression,  annsarea,  jind  hmjn   symptoj^js  p}i>sing 
to  coma,  urnsmic  poisoning  may  satVIy  be  expected.     The  more  free  A/t*Of/-celIs  there 
in  tlje  urine  the  «^rejiter  are   the  probabilities  of  renal  hemorrhage  \  the  more  jumj,  t^ 
greater  the  likeliiu>od  <if  renal  disease. 

But  chronic  nephritis  is  a  more  common  affection  than  the  acute;  indeed,  mile 
from  accident,  tlie  acute  is  ;renendly  a  serjuel  to  the  chronic.  Kidney  disease  is  acommo 
consequence  of  long  standing  or  neglected  bladder  or  urethral  mischief.  When  a  stoil 
has  exist^'d  for  any  period  in  the  bladder,  and  has  set  u(i  inHammation  of  that  organ 
when  from  prostatic  disease  the  same  result  ensues,  or  wlien  from  stricture  the  bladde 
ureters,  and  kiilueys  have  been  subjected  to  the  irritation  and  its  consequences  t^f  dii 
tension  fmm  relained  urine,  tht?  ureters  become  aflecled  from  the  extension  of  mt^«icht4 
from  (he  bladder,  then,  too,  tjie  pelvis  of  the  kidney,  and  subsequently  the  secret ingstruf 
ture  of  the    kidneys'   thcinselvcs.       I'nder   these  circumstances,  every  gradation  of  dilfl 

lation,  infiammation,  or  supfiunition  of   the  whole 
urinary  passages  may  be  founil,  the  bladder  utay  l^e 
eruiriuously  thickened  and  inflamed  ;   tlie  ureters 
laied,    tortuous,    thickened^    and    suppurating ; 
pelvis  of  the  kidney  expanded  and  Ulled  with  pus 
'*  pyelitis'* — and  the  kidney  itself  more  or  less  undef 
going  disorganizing  changes.     (Fig.  350.) 

The  symptoms  of  changes  such  as  these  are 
very  definite.     In  all  hmfj-staniUng  examplejs  of 
strijctive   urinary  utlections  some  of  these  may 
suspected,  as  well  as  in  all  cases  of  neglected  stoti 
particularly  when  bladd*'r    symptoms  are  marked™ 
when    the    urine    is    albuminous,   jiale    colonel,   and 
smoky,  or  tinge<l  with  bh»od  ;  when  it  cottiaiuB  pu 
ill  suspension,  varying  in  quantity  at  dilTerent  tiriit 
or  shreds  of  lyni|di  ;    when  u  dull  acliing    pain 
[)resent  in  the  loins   shooting  round  the  hips  into  tl 
groin  and  down  to  the  testicles,  and,  when  the  clige 
tive  organs  do  their  work  badly,  and  sleej*  is  ditlical 
to  secure  or  superseded  hy  a  general  drowsiness. 
Under  these  circumstances,  chmnic  kidney  dis 
may  fairly  be  diagnosed  with  or  without  suppunitic 
in  the  organ  or  around  it. 

When  anas,irca  seta  in,  or  hrjiin   symptoms  fro| 
ura^mic  iioisoning  appear,  the  diagnosis  is  clejir. 

When  rigors  are    frt^qucnl,  even  when  not    we 
marked,  wlien  Ininhar  pain  is  constant  and  increa 
on   [>ressure,  when  on  manipidation,  evidence  exia 
of  some  deep-seated  lumbar  swelling  and  il  act  nation 
is  distinctly  or  imlistinctly  to  be  made  out  nbseesn  of  the  ki  fine  if  is  fairly  indicated.     VVber 
with  these  a  sudden    discharfre  in  the  urine  of  large  quantities  of  pus  takes  place,  wi| 
relief  to  the  local  symptoms,  it  is  probable  that  the  abscess  has  discharged  itself  thrtiug 
the   ureter;  when  the  lumbar  pain  becomes  more  intense,  tlie  swelling  more  markc^d  ai 
promimcDt,  and  fluctuation   more  distinct,  it  is  probable  that  the  uru;ter  has  bccora^e 
structed  and  the   rciial  abscess  is  making  its  way  through  the  loin  externally  ;  und 
are  on  record  in  which,  after  the  discharge  of  the  abscess  by  natural  or  surgical  meao 
a  recovery  lia*t  ensued.      Indeed,  stones  have  been   discharged  from  the  kidney   in   ik 
way  with  a  good  result. 

Kenal  abscesses  are,  however,  prone  to  make  their  way  tlirough  the  diaphragm  into  i\ 
iung  or  irtto  the  colon,  nire  cases  being  recorded  where  they  burrowed  downwanls  nj 
apfteared  below  Poupart's  lignment,  or  in  the  pelvis.  In  these  ciises,  the  eymptonis^imil 
late  spinal  disease,  tin;  thigli  being  flexerl  upon  the  pelvis;  this  symptom,  too,  attend^ 
with  lunjliar  pain  or  tenderness,  iH  very  constant  in  nephritic  abscess.  Dr.  Bowditch,  i 
Boston,  was  the  first  to  draw  attention  to  the  fact  in  lHr,9  antl  1.^70. 

TuEATMENT — When  acute  nephritis  originates  from  a  blow  or  from  the  irritation  of 
renal  calculus,  complete  rest  in  the  horizontal  posture  in  a  warm  bod  is  absolutely  e*N!| 
tial,  with  milk  diet  and  the  moderate  use  of  simple  diluent.s  a»  milk  and  water,  or  biirll 
water,     foppy  foincnditious  to  the  loins  always  give  comfort,  and  when   iUc  pain 
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sevcret  leeching  is*  l*<"iielicisil ;  cupping  Ims  been  rt'coni mended,  find  is  practised  by  some. 
The  bowela  should  alwuyi^  he  well  cleared  out  by  some  simple  medicine  such  as  castor  oil 
or  an  enema.  All  mediciuea  that  act  upon  the  kidney  as  saline;?  or  lur|>entine,  all  exter- 
nal applicjitions  such  as  blisters,  should  be  carefully  avoided  ;  and  for  this  same  reason 
slininhmts  ought  not  to  be  given. 

The  aetioti  of  the  skin  should  be  encouraged  by  outside  warmth,  ami  the  hol-uir  bath 
or  gleam  bath  a|>plied  to  the  patient  in  bed  is  a  valuabk^  means  lo  this  end  ;  a  hot  bath  is 
a  good  sul)Stitute;  while  e^ilomel  and  anlimuny  eaimol  be  rt-'eonirnLiided. 

When  the  case  pastse^  into  the  elironic  stage,  counter-irritation  becomes  of  value,  and 
as  this,  cannot  be  obtained  by  means  of  blisters,  since  canl)jundes  act  powerfullv  on  the 
kidneys,  mustard  may  be  employed,  or  a  piece;  of  lint  i*aturated  with  a  mixture  of  chloro- 
form and  alcohol  a|»plipd  to  the  loin  and  covered  with  oiUailk.  Dry  cupping,  also,  is  of 
great  value. 

bWhen  antte  nephritis  supervenes  u[>on  the  chronic  form  the  result  of  lon^r-standing 
disease  of  the  urinary  orpins,  or,  after  operation,  the  whole  aim  of  j>mctice  must  be  to 
sootlie,  relieve  pain,  and  keep  life  {iioing.  Notliing  like  mechanical  interference  with  the 
urinary  jijissages  must  be  thought  of.  Retention  of  urine  should,  of  course,  be  relieved, 
but  the  utmost  gentleness  ought  to  be  employed  in  the  manipulation.  These  cases  are,  as 
u  rule,  very  hopeless. 

In  chronic  nephritis  the  result  of  local  disease,  there  can  be  little  doubt  that  the  best 
practice  is  the  removal  of  the  cause.  When  a  stone  in  the  bladder  has  set  up  the  mischief 
it  should  be  removed,  and  by  that  mode  which  induces  tlie  Ica'^l  local  irritation.  When 
a  stricture  of  the  uretlini  lias  been  the  cause,  it  should  be  dilated,  for  sis  Uuig  as  the  local 
cause  o^  the  disease  exists  no  recovery  can  be  looked  for.  When  calculus  in  tlit*  kidney 
is  the  local  irritant,  the  surgeon's  aim  must  be  to  allay  local  irritation  by  keeping  the 
patient  (juiet,  and  administering  soothing  remedies;  the  alkaline  potash  salts  being  pre- 
scribed where  the  urine  indicates  uric-acid  calculus,  and  t!ie  mineral  uciils  when  the  tiriue 
is  phosphatic.     The.  removal  of  the  stone  by  operation  may  also  be  entertained. 

When  suppuration  of  the  kidney  takes  place,  with  or  without  a  calculus,  and  an}' exter- 
nal evidence  of  the  abscess  exists,  an  opening  should  be  made  ;  though  it  is  a  moot  ques- 
tion with  surgeons  at  the  present  day  whether  it  is  not  belter  practice  to  anticipate  this 
pointing  by  an  early  incision. 

When  the  urine  is  full  of  j)us,  the  preparations  ofbuchuare  of  undoubted  value,  and  the 
mineral  acids  or  the  preimmtioji  of  iron  of  use. 

Warm  liaths  and  diaphoretics  to  induce  free  action  of  the  skin,  and  by  these  means  to 
relieve  the  kidney,  with  a  supply  of  simple  nutritious  food  and  stimulants  only  when  abso- 
lutely required*  make  up  tlie  treatment. 

Perinephritis  is  an  affection  that  must  be  recognized,  and,  although  it  may  be  more 
frequently  found  in  connection  vvith  su{)i*»iratioii  of  the  kidney,  it  is  at  times  independent 
of  it.  It  is  indicated  hy  a  sudtlen  pain  in  the  loin,  fever,  and  subsetjuently  lumbar  swell- 
!»</,  with  frequently  (^deina  of  the  integuments  of  the  loin.  The  pain  is  at  times  consl{int 
and  persistent,  while  at  others  it  may  appear  and  then  disappear  for  an  uncertain  interval, 
to  recur  sijontaneously  in  all  its  seventy.  The  urine  in  an  uncomplicated  case  is  generally 
natunil,  and  if  at  all  altered,  scanty  ;  renal  symptoms,  so-called,  being  absent.  When 
the  case  is  left  to  nature,  the  inHammation  may  attack  the  chest  and  induce  a  fatal 
pleurisy,  or  the  abscess  may  burst  into  the  bowel  or  externally,  burrowing  beneath  the 
fascia  covering  the  {isoaa  muscle  and  showing  itself  in  the  thigh  or  [lointing  in  the  loin. 
The  surgeon  should  not,  however,  leave  these  cases  to  nature,  but  cut  down  n[Km  the 
abscess  or  lumbar  swelling,  as  in  colotomy,  at  the  outer  bfu'dcr  of  thequarlratus  lumbtirum 
muscle  and  evacuate  the  pus  as  soon  as  sullicient  evidence  exists  of  its  presence  ;  when  a 
good  result  may  be  looked  for.  (  Vide  paper  by  Dr.  Bowditch,  '  Am.  Journ.  of  Med.  Sci- 
ences,' 1871.) 

ILt;MATi;Ri\ 

18  a  symptom  met  with  in  many  diverse  conditions,  tlie  hemorrlmge  Wing  limited  or  pro- 
fuse. It  may  come  iVnm  one  or  both  the  kidneys  or  any  other  part  of  tlie  urinary  passage, 
either  as  the  result  of  some  constitutional  cause,  such  as  the  hcmorrlmgie  diathesis,  or, 
some  morbid  condition  of  the  blood,  a^i  in  purpura,  scurvy,  smallpox,  the  plague,  or 
fever.  Profuse  renal  ha*maturia  takes  place  occjisionally  Jis  an  intermittent,  affection.  It 
may  likewise  follow  an  injury  or  discjise  of  the  kidney,  ureter,  bladder,  prostate,  vns 
deferens,  or  arethra.     In  surgical   practice  the  bemorrbage  ia  more  frequently  due  to 
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Eomo  local  cause,  yet  the  [>raotitioner  showlj  be  alive  to  the  fact  that  it  may  originate 
from  a  coiislitutionnl,  or  the  use  (if  such  n  drug  as  tiir|ii*iitine  or  cantharides. 

If  the  ht?morrha}i;e  follow  an  acciih^nt,  the  diagnosis  is  sohlom  dillifult,  for  when  after 
an  injury  to  the  loin,  blood  is  passed  mixed  with  the  urine,  it  may  be  inferred  timl  liie 
kidney  hns  been  injured,  and  when  slender,  cylindricaU  pale  pieces  of  fibrin  are  seen  in 
the  urine  the  ^ur^eon  may  be  sure  that  they  come  from  the  kidney — these  clots  Imving 
been  moulded  in  the  unMer  and  wfwshed  down  from  the  kidney  hy  the  urine.  Blood  also, 
when  intimately  mixed  with  the  urine,  has  probably  a  renul  origin. 

The  passage  of  a  stone  down  the  ureter  is  abo  attended  by  hemorrhage,  which  is  randy- 
profuse,  and  is,  moreover,  generally  accompanied  hy  severe  colieky  pain  shooting  down 
ihe  groin  and  srrotnm  of  the  atl'ected  side,  wiih  a  retracted  tc^tieje.  When  bUwd  come* 
I'roui  a  diseased  kidney,  it  is  mixed  with  the  urine,  as  in  cases  of  accident,  and  may  l>e 
slight  or  |>iofu:ie  in  quantity,  hwt  tlie  nature  of  the  atfeetion  or  its  being  due  to  ealculus 
will  have  to  be  determined  by  the  history  of  the  case,  the  existenee  of  lumbar  jtain  or 
tenderness,  and  a  close  examination  of  the  uterine.  In  cancer  of  the  kidney  pain  rarely 
extendi*  to  the  testicle. 

Vrsicnl  or  prostatie  keworrhage^  either  from  injury  or  dii*ease,  chiefly  shows  itself  aa 
bWd  clots  mixed  with  the  urine,  tlie  former  j>a*sing  either  before  or  after  the  latter. 
The  blood  at  first  may  lill  the  hladiJer;  but  after  some  days  the  urine  will  oidy  be  stained 
with  hlood.  When  the  clot  haa  broken  up  mor»?  or  less  discolored  irregular  coagula  with 
iimbrinted  edges  will  pass  with  the  urine,  these  coagula  being  very  chftracterislic  of  blood-' 
clot.  They  may  pass  per  urethram  as  rolleil-up  masses*  but,  wliea  floated  out  in  water 
will  present  their  ntitunil  shafie  :  blood  that  has  been  relained  within  the  bladder  tor  any 
lime  will  imp.art  to  the  urine  a  porter-like  aspect. 

Wh<.n  hlood  flows  at  the  end  of  micturition  in  small  quantities,  squees^d  out,  as  it 
were,  by  the  bhulder,  a  calculus  or  prostatic  dise.Mse  may  be  suspeeted ;  hut  the  same 
condition  is  also  oeeasionally  met  with  in  the  irritable  Idadder  of  ganorrluiia,  or,  after  the 
passai^e  of  '•graveh" 

When  a  cancer  of  the  bladder  i\r  jtrostate,  or  a  villous  growth  exists  pieces  of  brt)ken 
up  tissue  nuiy  be  detected  by  the  microscope  in  the  bloody  urine.  In  lliese  cajses,  too, 
the  ha^maluria  will  be  iulermitient. 

Urethral  //piMorr/r^yr.— When  after  an  injury  to  the  perineum  or  pelvis,  or  a  sinlden 
muscular  strain,  pure  blood  flows  from  the  urethra,  unmixed  with  urine,  urethral  mischief 
may  be  suspected. 

ilretliml  hemorrhage  irres[>ective  of  injury  may  proceed  from  a  chancre,  an  acute 
gontuxhrea,  or  an  impactec!  stone.  It  may  frdlow  over-exertion,  or  the  straining  asso- 
ciated Willi  retention  of  urine  or  sexual  intercourse.  It  may  likewise  take  place  after 
tlie  forcible  he-nding  of  an  erect  penis  in  a  chordee,  or  during  some  sudden  muscular 
exertion  from  a  ru|>lurr'  of  the  vas  deferens,  as  pointed  out  by  Hiltrm.  and,  in  rart! 
Ciises,  it  may  occur  witliout  any  known  cause,  the  bliHMl  Howing  fr<>in  the  f>eni8  unae- 
coinpaniiMl  by  any  symptom  of  disease.  I  have  recorded  two  such  caees  (•  Clin.  Surg.,' 
Chapter  ^7). 

Treiliral  hemorrhage  as  a  result  of  aitheterism  is  also  common,  and  may  be  caused  hy 
the  introduction  of  some  foreign  limly  into  the  uretlira. 

It  sitould  l»e  remembered  also  (hat  bile  when  concentrated,  indigo,  or  other  rare  con- 
filituents  of  the  urine,  from  diet  or  otherwise^  may  simulate  the  presence  of  blood,  as  may 
the  black  urine  which  results  from  the  external  or  internal  use  of  carbolic  acid  when 
absorbed  in  poisonous  doses.  This  symptom,  tiowever,  soon  disappears  on  ihc  omistsion  i>f 
the  n'medy.  In  a  case  under  my  care  in  1871,  of  a  man  who  liad  a  weak  sore  the  ftiwj 
o\'  a  crown  piece,  which  had  been  dressed  with  an  oily  lotion  of  carlw^lic  acid  one  pari  to 
forty,  the  black  urine  appeared  after  the  seeorKl  dressing,  associated  with  V>rain  symptoms 
and  collapse  of  the  general  j>owers,  which  I  thought  must  prove  fatal.  The  syniptonis, 
however,  speedily  disajipt^ared  on  widulrawing  the  drug,  and  u  recovery  ensued.  In  a 
more  recent  case,  a  boy  vf\.  It,  was  iniinlentionally  ki^-pt  in  a  semicomatose  rtute  for  two 
months  by  the  a[rplication  of  a  httion  of  carljolic  acid  (one  part  to  u  hundred)  to  a  smalt 
sore,  the  brain  recovering  its  healthy  condition  on  the  omission  of  the  lotion.  The 
poisonous  action  of  the  carbolic  itciil  was  detected  through  the  urine,  which  was  occa- 
sionally black. 

TitKATMKNT. — The  disease  or  condition  that  gives  rise  to  ihe  blood  in  the  urin« 
requires  treatment  more  than  the  symptom  itself,  but  at  times,  the  bleeding  is  so  profuM 
as  to  threaten  life.  Renal  hemorrliage  when  profuse,  may  be  checked  by  gallic  acid  in 
full  doses,  gr.  v  lo  gr.  x  three  times  a  day,  acetate  of  h-ad,  tincture  of  ergot,  or  mattco, 
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clinical  symptom  of  this  affection.  When  flie  stone  enters  the  uroter,  the  injjuinnl  and 
testicular  pain  become-^  increased,  and  a  colicky  pain  jippoara,  attentled  often  wllli  sickness 
and  even  collapse,  the  bladder  becoming  mor<'  irritable  and  the  urine  more  bloody.  When 
the  stone  pusses,  Jill  the^e  symptoms  suddenly  cease,  the  bladder  irriUiiion  probably  alone 
remaining. 

When  the  stone  is  in  the  kidney,  lumbar  pain  shootinsr  down  towards  the  groin  is  the 
most  common  symptom;  while  exercise,  or  any  cpiick  movement  that  may  stir  the  stone, 
excites  irritability  of  thi';  bladder  and  iiiematuria.  And,  as  time  ^oes  on,  and  the  local 
irritation  beconnes  worse,  some  suppuration  in  the  kidney  will  occur.  A?  long  aa  the 
ureter  remains  open,  and  pus  makes  its  escajie  into  the  bladder,  the  symptoms  are  not 
urgent;  but  should  the  ureter  become  closed  by  the  stone  or  some  inflammatory  ehan<»e, 
the  pus  will  collect  and  ^ive  rise  to  lumbar  renal  abscess.  At  times  this  lumbar  swelling 
may  be  fell;  indeed,  in  tliin  subjects,  with  one  lumd  in  the  hinibar  and  the  other  in  the 
hypochondriac  region,  a  calculus  may  by  palpation  even  be  made  out  in  the  kidney,  and 
this  examitiation  can  be  made  occasionally  with  advantage  with  tiie  patient  under  cliloro- 
form.  The  lumbar  swelling  may  so  increase  as  to  form  a  large  cystic  abdominal  tumor. 
When  the  ureter  is  obstructed,  this  reisult  will  take  place  more  nipidly  than  when  it  ia 
open,  as  the  pus  accumulates;  but  when  it  is  open  the  pus  flows  into  the  bladder  and 
passes  with  the  urine  as  turbid  urine.  When  allowed  to  seltle  t[i  a  porringer  or  glass,  ita 
presence  will  be  readily  detected.  Pus  poured  into  the  bladder  from  the  kidney  or  else- 
where is  mixed  with  but  little  mucus;  but  when  formed  in  the  bladder  is  mixed  with  a 
great  deal.  [Purulent  urine  becomes  gelatinous  on  the  addition  of  solution  of  potnssn. 
The  microsco[)e  at  once  decides  whether  the  dejiosiled  matter  is  pus  or  mucus.J 

Thkatment. — When  a  stone  has  formed  in  the  kidney,  the  liappiest  result  is  its  piis5> 
age  into  the  bladder,  which  end  can  l>e  facihtatt^t  by  the  aihninislralion  of  diluents,  par- 
ticularly water,  as  well  {is  alkuline  preparations  of  potash,  such  as  the  citrate,  tartnite,  or 
bicarbcmate.  When  strong  evidence  exists  of  locall  irritation,  opium  or  henbane,  given 
either  by  the  mouth  or  the  rectum,  are  valuable  drugs;  M-hile  a  siibculaneous  injection  of 
morphia  over  the  atlecte<l  kidney  at  times  acts  most  beneficially.  Fomentiitions  about  (he 
loin  and  grotn,  or  the  warm  bath,  also  give  much  relief. 

When  the  stone  is  passing  down  the  ureter,  the  same  practice  is  to  be  followed,  a  warm 
bath  and  a  full  dose  of  opium  often  relaxing  tlie  parts  and  favoring  the  pivs^agi*  of  the 
gtone.  The  administnition  of  chloroform  by  inhalation  may,  when  the  pain  is  severe, 
under  these  circumstances  also  be  tried.  In  a  case  I  was  called  upon  to  see,  whcns 
extreme  agony  existed,  instantaneous  and  |K*nnanent  relief  followed  the  practice,  the 
stone  having  passed  during  the  inhalation  of  the  cldoroform. 

When  the  stone  htis  become  im[>acled  in  I  he  kidney  ancJ  gives  rise  to  periodical  attacks 
of  pain  and  cortstant  uneasiness — each  attack  being  worse  than  the  last — imjxjrtant  r|Ue9- 
tions  occur  to  the  surgeon.  Is  it  to  be  allowed  to  remain,  where  it  may,  in  alt  proba- 
bility, set  up  irremediable  disea5e  if  not  destruction  of  the  kidney?  or,  is  an  attempt  to 
be  made  to  remove  it  by  surgical  openUion?  Is  a  surgeon  justilied  in  cutting  down  U|>on 
a  su[>purating  kidney,  whether  resulting  from  a  stone  or  other  cause,  and  giving  free  exit 
to  the  pus,  or,  removing  the  stone  P     Is  nephrotomy  an  operation  to  be  performed? 


Nephbotomt- 

It  is  impossible  to  enter  into  all  the  questions  involved  in  the  operation  of  nepbmtmny, 
but,  aiter  full  consideration,  I  have  no  hesitation  in  expressing  my  belief,  that  when  with 
scientific  certainty  it  has  been  made  out  that  a  stone  is  impacted  in  a  kiilney,  and  it  baa 
been  proved  from  the  iaf>se  of  time  that  the  probabilities  of  its  passage  into  the  bladder 
are  too  feeble  to  rely  upon;  when,  from  rejwated  attacks  of  renal  irritation,  hivmaturia 
and  the  discharge  of  pus  with  the  urine^  it  is  dear  that  serious  organic  changes  arv  going 
on  which  must  lead  to  the  destruction  of  the  kidney,  and  thus  probably  of  life,  an  fxph^ 
ratory  operation  in  the  loin  dovvn  to  the  aftected  organ  is  not  only  a  justifiable  but  a  con- 
servative and  scientific  operation,  and  these  observations  ar«  still  more  applicable  when 
renal  abscess  can  be  made  out. 

I  have  proved  this  in  [»ractice  on  several  occasions,  having  in  a  man  cut  down  upon  a 
suppurating  kidney  and  evacuated  several  ounces  of  pus  witli  marked  benetil,  and  iti 
another  opened  a  large  suppurating  renal  cyst  through  the  left  loin.  In  either  uuc,  Itad 
a  stone  been  present,  it  could  luive  been  readily  removed. 

On  August  31st,  I87r>,  I  likewise  cut  down  u|>on  the  right  loin  nf  a  lady,  ict.  ^7,  whon 
I  saw,  in  consultation  with  Dr.  Moore  and  Mr.  Pocock,  of  Brighton,  witli  a  awolUn^ 
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"irliich  we  diftgtiose*!  ivs  reiml,  nnA  fvacnuteJ  three  pints  of  felirl  pus — Hie  lady  making  n 
I  goo  J  recovery.  In  1H77  I  cut  into  itie  lt.'ft  loin  of  a  woman  witlj  ii  luiiibur  swelling?,  and 
I  Ivt  out  a  quart  of  pus  willi  markt-d  beuerit,  my  linper  readily  passing  into  the  dilated 
pelvis  of  the  kidney.  The  o|iemtion  is  not  one  of  diflioulty,  nor  of  danger;  in  both  these 
respects  it  is  on  a  par  with  lumbi»r  colotomy,  and  it  is  probabk"  that,  in  a  few  years,  it 
will  be  as  recognize<l  an  openition. 

The  operation  in  its  several  Mepa  sbonld  be  the  same  as  that  deseribed  for  lumbar 

colotomy,  the  kidney  being  readily  i"ea<'befl  and  dealt  with  ihrougb  sucli  an  incision  as 

was  there  indioated.     The  operation   J5  based   on  an   imitation  of  natural  jirocesses,  as 

stones  have  been  disebarge<l  Ibrongh  openings  in  the  loins.      Before  it  is  undertaken, 

|l)owevert  the  diagnosis  of  txn  impacted  stone  or  a  suppurating  cyst  ought  to  be  ahnon 

pcerlain. 

With  respect  to  the  extirpation  of  the  h'fltuy^  I  am  not  prepared  to  speak  so  decidedly  ; 
P  tie  vert  lieless,  it  must  be  recordeil,  that  out  of  twelve  euKe.<5  in  whieh  it  has  been  performed, 
four  recovered. 

Dr.  Brant,  of  Klausenburg,  on  June,  7,  1872,  removed   the  left  kidney  of  n  man,  ai'l. 

127,  which  had  esen]>ed  from  the  loin  through  an  opening  caused  by  a  Jitah  four  days  before. 
He  tied  its  pedicle  in  two  portions*  vvitl)  a  silken  ligature,  and  recovery  took  place  without 
A  bad  symptom.     ('  Wit^ner  Med.  Woch.,'  Nov.  211',  1873.) 

On  December  2,  Itf^l'd,  Dr.  A.  Campbell,  of  Dundee,  removed  the  kidney  that  was  the 
gubjeet  of  cystic  diee^iise  through  an  abdominal  incision,  having  mistaken  it  for  an  ovarian 
tumor,  and  the  patient,  who  was  a  widow,  jvt.  41>,  made  a  good  recovery.  The  pedicle 
WJ19  ligatured  with  carhrdjy.ed  catgut.     (♦  Edin.  ?tled.  Journ.,'  July.  1874.; 

Dr.   Simon,  of  Heidelberg;  Laiigenbeek,  of  Berlin  j  and  Dr.  J.  T.  Gilmore,  of  Ala- 
bama, have  likewise  removed  utrojthied  kidneys  with   success.     [Czerny  has  also  been 
^ successful  in  performing  the  operation.] 
With  these  fiicts  Iwfore  us,  the  subject  is  certainly  open  to  consideration,  and  the  opera- 
lion  need  not  be  chii?sed  amongst  the  unjutiliHable  Ofierations. 

The  reader  may  refer  to  an  interesting  [laper  on  this  subject  in  the  '  ]Med.-Chir.  Trans.' 
for  IHOi),  by  Mr.  Thoniis  Smith,  and  also  to  the  '  America n  Journal  ol'  Med,  Sciences,* 
January,  187^,  and  July,  1874. 

[When  the  kidney  is  incised,  the  operation  is  called  nephrotomy;  when  the  organ  is 

.removed,  the  term  nephreelomy  is  employed.     An  interesting  case  of  uretero-uterine  tiiitula 

loured  by  extirpation  of  the  kidney  is  reported  in   the  '  Edinburgh   Medical  Journar  for 

nNovenil)er,  187'.).     The  oprrator  was,  I  believe,  Zweife!.     Ashhurst  makes  the  statemt^nt 

that  of  18  crises  of  extirpation  of  the  kidney,  seven  arc  known  to  have  been  successful. J 


CHAPTEE  XXI. 

DISBASES  OF  THE  BLADDER  AND  PROSTATE. 


Irritable  Bladder. 

Almost  every  disease  of  the  urinary  organs  manifests  its  presence  by  some  bladder 
Itymploro,  and  that  symptom  is  usually  what  is  called  an  irrifnhle  bladder,,  that  is,  the 
patient  paSvses  urine  more  frequently  tha»»  luitural,  with  or  without  pain. 

Such  a  symptom   may  intlicate  some  slight  deviation   from  the  healthy  relations  that 

ght  normally  to  exist  between  the  bladder  and  its  contents;  or  the  ju-esence  of  a  severe 
•'  not  fatal  organic  disetise.  It  may  be  a  result  of  some  irritation  of  the  glares  penis  asso- 
ciated  with  retained  sub-preputial  secretion,  or  an  adhesion  between  the  glans  and  pre- 
!|)uce ;  or,  it  may  be  due  to  a  serious  cerebral  or  spinal  affection.  It  m.iy  indicate  kidney, 
Ibhidder,  prostjitic.  or  urethral  disease,  and,  in  many  in!*tances.  it  is  the  one  symptom  that 
llias  induced  the  fnitient  to  seek  advice.  The  '*  irritabie  biaddfr,"  therefore,  though  onty 
|a  symptom,  is  clinically  an  im[>ortaut  one,  and  demands  elucidation  at  the  commencement 
•of  a  chapter  on  l>ladder  aff^-ctions. 

Irritability  of  bladder  in  children. — When  this  symptom  is  well  marked  in  a 
male  child,  the  eondilion  of  the  penis  ?houkll  first  receive  attention  ;  since,  if  the  prepuce 
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be  long  or  adherent  to  tlio  gljins  penis,  ami  the  secretion  from  Tyson'g  glantls  from  want 
of  cleanliness,  have  uwumiilatt'tt  and  bfcomi*  in<lurntfd,  there  will  be  strong  reason  lo  be- 
lieve, that  the  iiTitability  ol'  blaihirr  is  the  direct  produet  of  these  apparently  simple  eauses, 
for  any  o('  these  emiditions  of  the  penis  are  suilicienl  to  produce  every  deg;ree  of  bladder 
irritation,  and  a  cure  can  only  be  obtained  by  tlieir  removal.  To  secure  this  end,  all 
retained  secretion  should  be  taken  away,  adhesions  between  the  ^lans  penis  and  prrpuce 
carefully  separated,  and,  if  the  prepucn  be  long,  circumrision  fi«rtormed.  If,  however,  on 
a  careful  examination  no  such  conditions  are  lo  be  observed,  the  state  of  the  bladder 
Fhoidd  be  imiiiired  into,  and  for  tliij?  purpose  a  sound  parsed  (an  instrument  with  a 
bulbous  extremity  being  preferred)  and,  if  a  stone  be  detected,  ihe  cause  «jf  the  symp- 
tom will  he  clearly  explained,  as  well  aa  the  pRiclice  to  bH  ibliowed.  It  must  be  re- 
marked, al*o,  that  if  a  calcuhis  be  the  cause,  a  careful  inr|uiry  will  probably  detect  the 
presence  of  other  symptoms  sucli  as  |)airi  after  micturition,  Ita-matursa,  and  an  occasional 
interruption  to  the  flow  of  urine — the  intermitting  urinal  flow  being  very  characteristic  of 
the  prrsenec?  of  a  stone,  alihougb  nil  these  symptoms  may  be  piTsent  in  irritable  bladder 
from  an  adherent  {fre[mt'e.  When  the  stone  cannot  be  felt,  it  is  not  at  once  to  be  assumed 
that  no  su«di  cause  exists  ;  for,  on  a  subseqaeut  examination,  it  may  readily  Im*  discovered, 
the  cjdculiis  having  bi-en  probably  covered  by  one  of  the  folds  of  niuc«»us  membrane  of  a 
partially  contracted  bladder.  If,  however,  a  second  examination  fail  to  strike  it,  the  con- 
dition of  the  bladder  should  receive  attention  ;  and  if  to  the  sound  its  mucous  lining  feels 
rough,  amd  the  presence  of  i\w  instrument  cause  more  or  less  jiain  and  a  desire  to  mictu- 
rate, the  urine  will  probably  he  found  alteretl  in  character,  and,  after  standing,  to  show  a 
cloudy  deposit  of  mucus,  if  not  of  pus  ;  the  latter  deposit  being  very  rare,  however,  in 
young  subjects,  l.'nder  thesi*  circumstances  the  general  health  of  the  child  will  re<juire 
attention,  as  it  may  happen  that  some  sligljt  aperient  or  alterative  or  an  alkaline  mixture 
of  |K»t{ish,  or  perhafifi  a  tonic  may  be  reipiJred  ;  the  object  being  to  make  the  urine  as  un- 
irritating  as  possible,  and  thereby  to  allow  tlie  vesical  mucous  membmne  to  return  to  its 
nornuil  con<btion.  Rest,  also,  as  far  as  ii  is  possible  to  be  seciired,  should  b*^  enforced. 
The  diet  ought  to  be  of  the  simplest  nature,  and  meat  given  in  moderation,  since  it  will 
probably  be  found  that  tlie  urine  is  unnaturally  loatled  with  lithates,  if  not  with  llthic  arid, 
and  this  tendency  to  the  deposition  of  sucli  ingredients  would  he  increased  by  the  free 
administration  of  animal  fixtd.  When,  however,  a  case  of  irritable  bhidder  iti  a  child 
presents  itself,  in  which  none  of  the  contlitions  alluded  to  are  found,  and  in  which  the 
penis,  urethra,  and  bladder,  appear  perfectly  natural,  the  stale  of  the  rectum  should  l»e 
inipjired  into;  the  presence  of  worms.  an<l  more  particularly  of  ft)«ca rides,  being  quite 
sutlb-ient  to  produce  an  irritable  condition  of  the  urinary  organs.  These  may  be  removed 
by  a  jalap  purge  or  an  eiienui  of  some  bitter  vegetable  infusion,  such  as  quassia;  but  the 
condition  of  t!ie  digestive  af>paratus  will  require  attenlJon,  as  influencing  the  presence  of 
worms.      [Dilatation  of  the  neck  of  the  bladder  is  at  limes  beneficial.] 

Kxcluding  tlie  presence  of  a  stone  as  a  cause  of  irritahle  bhi<lder  in  young  children,  this 
aftection  is  not  one  of  serious  importance  if  its  true  cause  can  be  accurately  recognized  ; 
Bince  the  conditions  upon  which  it  depends  are  easily  remetliable,  and  the  irritability  of 
bladtler  rapidly  disaf)pears  on  their  remova?. 

Irritability  of  bladder  in  the  adult In  adult  life,  this  symptom  cannot  be 

regarded  in  Mich  a  I'avomble  light  us  in  a  child,  since  it  is  too  often  associated  with  con- 
ditions which  are  of  a  very  serious  nature  and  are  by  no  means  readily  removed,  although 
in  the  adult,  as  in  the  child,  a  congenital  or  an  acquired  phimosis,  with  a  contracted  pre- 
pulial  orifice,  or  adhesions  between  the  prepuce  and  the  glans  penis,  are  sutficient  con- 
ditions lo  pniduce  this  symptom. 

As  a  sifmptom  of  stricture,  the  irritable  bladder  is  not  without  its  value;  and,  a*  a 
nde,  it  indicates  considerable  narrowing,  as  well  as  probably  a  contraction  which  lins 
been  so  gradual  in  its  progress  as  to  escape  notice  ontil  this  irritability  of  bladder  enforced 
more  accurate  observation,  and  induced  tlie  patient  to  seek  advice.  It  must  be  regartled 
as  a  result,  therefore,  of  a  urethral  stricture  which  only  can  be  relieved  by  the  rt!niov,il  of] 
its  cause.  Doubtless  it  is  produced  by  sonie  chronic  inflammatory  action  o\'  the  vesical 
mucous  membrane,  and,  as  such,  reijuires  treatment,  viz,,  the  dilatation  of  the  stricture, 
absolute  rest,  and  the  administration  of  alteratives. 

As  a  symptom  of  en/ttrf/cd  prostate  (or  of  atony  of  the  blad<ler  in  the  aged,  in  whom 
no  prostatic  enlargement  exists)  this  irritability  of  bladder  is  a  complication  of  e^eriou*  ' 
import,  for  in  both  classes  of  cases  it  is  due  to  a  want  of  power  on  the  part  of  the  bladder 
to  empty  its  contents  ;  in  the  one  case  from  a  mechanical  obstruction  caused  by  the  proij- 
tatic  tumor,  in  the  other  from  a  loss  of  power  in  the  parts — the  residual  urine  under  both 
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partially  decomposing  beconn'S  utamoniftcal,  and  in  this  way  aetinj  as  an  irritant  to  the 
niUL'uUH  memlirnne  of  the  ItlmMtir,  tiierfhy  giving  rise  lo  the  irritaltility. 

The  trfutnienl  «!'  tliese  cases  is  not,  liierefore,  a  task  of  ilitTieiilty ;  tlie  removal  of  the 
residual  urine,  and  the  prevention  of  its  subsequent  retention  hy  liie  cmitions  eniploymeut 
of  ft  catheter  being  the  most  important,  together  with  the  frequent  wasliing  out  of  tht5 
bhulder  with  warm  water,  or,  wiiter  medicated  by  some  solution  of  morphia,  opium,  qui- 
nine, or  nitric  acid. 

The  recognition  of  ihe  cause  of  the  symptom,  however,  is  the  main  |>oint  to  be  remem- 
bered, the  jjructicc  to  he  followed  readily  suggesting  itself  when  the  cause  is  undei'>lood. 
Asa  sign  of  gravel,  an  irritable  bladder  u  of  imfiortance,  and  u  careful  exan>inaiii)n  of 
the  urine  will  determine  its  true  meaning.  As  a  symptom  of  calculus  in  the  bladder,  it 
is  constant  anij  valuuhle,  aUlmugh  in  some  cases  of  stone  it  is  extraordinary  how  little 
irritation  the  pn?^euce  of  a  ealculms  will  produce.  As  a  sign  also  of  organic  disejjs,e  of 
the  bfadder,  irritability  must  not  be  pas-sed  over.  The  obscurity  of  this  class  of  cases  is, 
liowever,  very  great,  and  the  correctness  of  diagnosis  must  rest  upon  the  combination  of 
many  symptoms,  none  being  of  greater  value  than  another.  In  women,  this  syuiptom  is 
a  common  accompaniment  of  uterine  atfections,  while  iu  both  sexes  it  is  often  addociated 
will)  rectal  disease. 

Lastly,  this  irritability  may  he  the  product  of  a  renal  affection,  tho  urethra  and  bladder 
being  perfectly  sound.  AVIien,  tlierefore,  bladder  symptoms  exist,  and  a  careful  examina- 
tion fails  to  discover  any  disease  in  tlie  bhidth'r  or  urethra,  it  may  fairly  be  assimied  that 
some  renal  artectiou  is  tlic  cause.  lint  a  caretul  cheniiciil  and  microscopical  examinalion 
of  the  urine  is  alone  sufficient  lo  enable  the  surgeon  to  arrive  at  anything  like  a  correct 
diagnosis.  [The  dribbling  or  incontinence  of  urine,  accompanying  an  over-distendetl  blatU 
der  from  retention,  must  be  home  in  mind  when  the  surgeon  investigates  the  cause  of 
irritable  bladder.] 

Irritability  of  bladder  may  also  be  produced  by  some  cerebral  or  spina!  disease,  but  ihe 
fact  can  merely  be  nUuded  to  in  these  pages. 

The  passage  of  a  large  quantity  of  urine,  as  in  diabetes,  should  not  be  mistaken  for  irri- 
tability of  bladder. 

Inflammation  of  the  Bladder. 

Cystitis  is  a  common  consequence  of  stone,  prostatic  disease,  stricture,  or  gonorrhtcii, 
a.nd  is  usually  chronic  or  stibucnU — the  more  acute  symptoms  mostly  supervening  iq>on 
the  chronic.  As  an  a«uit.e  idiopathic  disejise  it  has  been  described  hy  authoi*s,  but  clinic- 
ally such  cases  arc  very  rare.  The  most  acute  are  those  occiurlng  in  gouty  subjects  as  a 
ciitarrhal  affection. 

Tlie  rhronic  form  is  the  direct  consequence  of  local  irritation  j»roduced  by  the  presence 
of  a  tumor,  stone,  or  otlier  foreign  body  ;  although  it  is  found  wherever  the  tiow  of  urine 
is  interfered  with  frota  either  prostatic  <lisease  or  urethral  obslruclion;  the  bladder  in 
tbesG  csises  being  irritated  by  the  retained  and  dec(im[msed  urine  as  well  as  its  own  in- 
effectual attempts  to  evaeuutc  its  contents.  A  similar  result  likewise  ensues  when  the 
bladder  is  panilyzed  from  over-distension,  spinal  injury,  or  disease,  and  is  unable  to  expel 
its  contents,  ant]  under  these  eireunistances  the  more  acute  forms  of  the  disease  and  the 
worst  palludogical  eoiuli lions  are  found. 

Subacute  cy>titis  is  commonly  the  result  of  gonorrhcea,  the  iiiHamnmtion  of  tlie  urethra 
spreading  to  the  bhuhler. 

The  seat  of  the  inHaitimation  is  the  mucous  meinbmne,  which  becomes  rough,  covered 
witii  Hakes  of  adherent  lymi)h  and  phospJuitic  secretion,  thickened,  and  at  times  ulcerated, 
and,  in  the  acute  forms  of  the  atteetion,  detitche*!  in  t>ag)iieiils  Mr  as  a  whole,  anil  thrown 
off  a*  a  slough,  This  latter  condition  is  genendly  met  with  in  tlie  bladder  of  the  paralytic, 
and  is  probably  as  much  due  to  the  deficiejiey  of  nerve  siqqdy  as  to  the  intensity  of  the 
intlammalory  mischief,  rough  calhelerism  liaving  oft»'U  too  muelj  to  do  witli  it. 

In  chronic  crises,  the  walls  of  the  bladder  become  greatly  hy[>ertropliied  from  over- 
action,  thick  muscuhir  bands  being  visible,  and,  where  the  obstruction  to  the  exit  of  the 
urine  has  been  of  long  standing,  this  tliickeniag  of  the  walls  of  the  hlailder  is  associated 
with  its  dilatation.  Under  these  circumstances,  it  is  common  to  meet  with  wiccular  dila- 
tations of  the  mucous  membrane,  the  mucous  lining  of  the  bladder  becoming  pressed  out- 
wjirds  as  ft  hernia  between  the  bands  of  nmscular  tissue  forming  the  walls  of  the  organ. 
These  jwuchea  arc  usually  small,  though  in  excejition.'d  cases  {as  seen  in  Fig.  301)  they 
may  be  double  the  size  of  the  bladder  itself.     Into  one  of  these  pouches  a  stoue  may 
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occasionally  fall  and  rest,  thereby  becoming  eri- 
cysied.     At  times  these  sacculi  are  multiple. 

Symptum* When  the  diseiise  is  subacute,  the 

symptoms  are  irritability  of  bladder  junl  inability 
to  retain  urine,  the  desire  to  pass  water  being 
ol'teti  associated  with  it«  uncontrollable  iHWWige. 
The  act  of  niieturitiou  is  attended  with  pain,  and 
followed  by  straining,  blood  beltt;;  freijuenlly 
srjueezed  out  by  the  forcible  contraction  of  the 
organ.  Pnin  is  mostly  present  al)0ve  the  pubea, 
in  the  perinenm  an«l  penia,  often  over  the  sacrum 
and  iji  the  }fri>in.  With  these  local  symptoms 
there  may  be  tl»08e  of  more  or  less  severe  febrile 
disturbance. 

The  urine  will  be  found  to  vary  in  character 
accordinjT  to  the  cause  of  the  disease.  When  it 
has  originated  from  the  extension  of  a  gonorrhtcal  intlummation  of  the  urelhni,  it  will  be 
cloudy  friun  the  presence  of  mucus,  or  even  of  pus,  ujid  at  times  stained  with  blood,  this 
blood  liavitig  been  passed  during  the  act  of  straining  at  the  end  of  micturition. 

In  other  cxises  of  chronic  <lisease  {catarrhal  ef/stitig),  the  urine  will  be  mixed  with 
grayish,  viscid,  ropy  mucus,  or  muecj-puruleiit  fluid,  which  so  sticks  (o  the  bottom  of  iho 
chamber  vessel  and  together  as  to  fall  like  a  glutinous  nuiss  wlien  turned  out.  The  urine 
will  probably,  in  chronic  cases,  be  alkaline  orammoniaeal  ;  in  subacute,  acid  ;  in  neglected 
cases,  the  discharge  of  mucous  becomes  eiiorraoua,  and  phosphate  of  lime  often  becomes 
mixed  with  the  mucus  and  forms  stone. 

When  ulceration  of  the  bladder  is  i)resent  all  the  gym(>toms  are  aggravated  and  the 
local  pain  severe.  Bleeding  is  a  common  siiccompaninn'nt,  the  bhmd  being  either  mixed 
with  tlie  contents  of  tin*  bladder  and  pass«'d  as  dark-cohered  urine,  or  as  clots  of  blood. 

In  the  cystitis  u(  gonorrhtea,  it  is  probable  that  ihe  mucous  niembnine  about  the  neck 
of  the  blailder  is  alone  allected  ;  in  the  more  chronic  ciise«  of  disease^  the  whole  surface 
and  submucous  tissue  is  involved. 

TREATMENT Whatever  may  be  the  local  cause  of  the  cystitis,  the  locivl  symptoms 

require  attention,  although  in  order  to  a  cure  the  removal  of  the  cause  is  most  essenttul. 

Rest  in  the  horizontal  posture,  hot  fomentations  or  the  hot  bath,  simple  diluents  such 
M  barley  water,  linseed  tea,  milk  and  water,  with  alkalies  aa  the  citrate  of  potash  in 
scruple  doses,  or  the  bicarbonate  of  potash  in  ten-grain  doses,  three  times  a  day,  and, 
above  all  sedatives,  are  most  essentiid.  Of  the  sedatives,  hyoscyamus  is  the  best  in  half- 
drachm  or  drachm  doses  of  the  tincture  every  two  or  tlvree  hours,  and  where  this  is  not 
enough,  opium  may  be  substituted  ;  but  where  the  kidneys  are  diseased,  opium  should 
always  be  given  willi  great  caution.  The  morphia  suppository  is  an  excellent  I'emedy,  or 
an  enema  of  starch  with  opium.  The  bowrls  should  be  relieved  by  enemala  in  preference 
to  purgatives,  although,  when  severe  constipation  is  present,  a  good  mercurial  jiurge  is 
often  of  value  ;  leeches  to  the  perineum  are  sometimes  serviceable. 

When  retention  of  urine  complicates  the  case,  catheterism  is  called  for  and  an  elastic 
catheter  .>huuld  be  used  with  the  utmost  gentleness. 

In  chronic  cases  the  infusions  of  buchu,  uva  ursi,  pareira,  or  senega,  are  excelli*nt 
remedies,  the  tincture  of  cubebs,  or  copaiba  at  times  acts  also  beneficially  ;  the  triticum 
re|H.'ns,  as  introduced  by  Sir  H.  Thom^tson  in  tlie  form  of  a  decoction,  two  ounces  to  the 
pint,  is  also  a  valuable  drug.  When  gout  is  the  lussignable  cause,  colchicum  sometimes 
acts  as  a  charm,  and  in  some  cases  of  gonorrho^al  cystitis,  the  same  good  ertecl  is  often 
experienced.  The  best  way  is  to  give  it  with  live-grain  doses  of  the  carbomUe  of  lithia. 
When  stone  is  the  cause,  it  •fboidd  Im'  removed  ;  when  stricture  coexists  it  must  be  dilated  : 
when  enlarged  prostate  or  atony  of  the  bladder  in  the  aged  is  the  cause  of  tlje  eyslilts  it 
is  essential  to  keep  the  bhuhler  empty  and  prevent  any  residual  urine  fn»m  remuining  to 
decomf>ose,  and  so  add  to  the  irritation  ;  f<u-  this  purpose  the  catheter  should  be  introduceti 
daily*  and  in  severe  c:isi's  tlie  b!ad<ler  sliouhl  be  washed  out,  either  by  a  stretim  of  tepid 
water  or  medicated  solution.  Ten  minims  of  dilut<Ml  nitric  acid  to  live  ounces  of  wat<^r  is 
the  best  form,  or  the  same  fpmntity  of  the  tincture  of  iron.  Mr.  IL  White,  of  Dublin, 
speaks  highly  of  borax  gr.  iv  to  eight  ounces  of  water,  and  T,  W.  Nunn  of  a  s(dutinn  of 
two  grains  of  quinine  in  2^  ounces  of  water  with  a  drop  of  diluted  sulphuric  acid.  When 
the  urine  is  fetid,  Condy's  fluid  or  a  few  drop*  of  tinctun:'  of  ioilinc,  carljolic  acid,  or  of 
one  part  of  thymol  dissolved  in  seven  of  glycerine  may  be  added  to  the  water. 


ILCERATION    OF    THE    BLADDER- 


501 


Fio.  352. 


In  doing  this  the  greutest  gentleness  should  be  observed ;  to  force  fluid  inlo  the  bladder 
by  a  svringe  is  daiigeroui:,  unless  in  skilled  hands,  while  to  intrtMliioe  more  than  tiiree  or 
four  ounces  of  fluid  is  unnewssary.  The  best  method  is  by  means  of  the  irngator-can  or 
a  piece  of  india-rublwr  tubing,  two  or  three  feet  long^  fitted  to  the  lop  of  tlie  catbet<?r  after 
its  introduction,  and  the  gratlual  pouring  of  tbe  water  or  solution  made  warm  through  » 
g\a&s  funnel  fitted  lo  the  otiier  t^nd.  The  tubing  can  be  raised  to  int'reasH  the  pressure  of 
the  fluid,  or  depressed  according  to  the  necessities  of  the  case,  the.  bladder  resenting  the 
slightPsl  distension  by  its  contraction,  and  the  expulsion  or  elevation  of  the  fluid  into  the 
funnel.  By  tliese  meaus  no  harm  can  possibly 
accrue  lo  an  inflamed  bladder,  and  the  mof^t  atonic 
bladder  can  be  emptied  as  with  a  siphon,      (tig* 

Alter  the  duid  has  been  inlrodueed  and  left  for 
two  or  three  minutes,  it  should  he  withdrawn,  and 
fresh  fluid  |»oured  in  where  neccswiry,  the  funnel 
being  depressed  below  I  lie  level  of  the  bed  for 
emptying  the  bladder.  Anwlyne  solutions  are  said 
not  to  \)o.  of  much  use  in  tbese  cases,  but  I  have 
been  in  the  habit  of  introducing  half  a  grain,  more 
or  less,  of  morphia,  witli  a[>parrnt  advantngCt  td'ter 
the  washing  out  of  the  bhulder.  When  the  washing 
out  of  the  bladder  increases  the  irritation  it  should 
l>o  discontinued.  At  times  a  double  catheter  is  of 
use,  the  injeetion  lluwing  down  one  side,  and  the 
contents  of  the  bladder  out  of  the  other. 

In  the  inflamed  hlailder  associated  wilh  alony, 
the  tincture  of  t!ie  percbloride  of  iron  is  a  valuable 
drug,  or  the  dilute  nitro-murintic  acid  given  in 
twenty-minim  or  half  drachm  doses  three  limes  a 
day;  but,^  in  a  general  way,  alkalies  are  called  for, 
the  urine  naturally  secreted  being  acid,  and  so  as  it 
19  poured  into  tbe  inflamed  bladder  becomes  an  irri- 
taol.  The  diet  under  aill  circumstances,  should  be 
nutritious  but  unstimulating,  alcohol  Iving  given 
carefully,  according  lo  the  patient's  powers.  In  all 
cases,  however,  of  inflamed  bhulder,  the  surgeon 
ought  lo  remember  its  eause,  which  is  freuerally  due 
to  some  obstruction  to  the  flow  of  urine  or  local  cause  of  irritnlion;  and  for  a  cure,  the 
removal!  of  its  cause  is  essentiah  [In  chronic  cystitis  cystotomy  through  the  perineum 
may  be  of  gn*at  value,  a»  it  allows  escape  of  the  residual  urine  and  gives  the  organ  rest. 
The  operation  in  the  male  was  Hrst  suggested  by  Dr.  Willard  Parker,  I  believe,  though 
otherti  employed  this  method  of  treatment  at  about  the  same  time'.] 
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Ulceuation  of  the  Bladpeb. 

Thi.^  ifl  rarely  the  result  of  ordinary  cystitis,  though  it  may  occur  in  the  paralyzed  organ, 
and  is  met  with  after  death  wliere  catlieterism  hiu*  been  fretjuenlly  employed,  and  in  cases 
of  stone.  It  is  likewise  found  in  tuberculous  subjects  from  l!ie  breaking  down  of  tuber- 
culous material,  as  well  m^  in  cancer.  T4ie  disease  is  indicated  by  the  same  symptoms  a« 
exist  in  inflamed  bladder,  with  more  lociil  distress,  more  blood  in  the  urine,  and  greater 
jmin  after  micturition.  There  is  usually  also  niucfi  constitutional  dejiression  and  want  oi' 
power.  I  have  seen  two  cases  in  which  extravas^ilion  of  urine  above  the  pubes  resulted 
from  this  disease,  one  of  whicli  recovered  and  the  other  died. 

The  indications  for  treatment  are  similar  to  those  for  cystitis,  opium  being  freely  used 
as  a  suppository  or  an  enema.  Alt  mechanical  interference  should  be  avoided  unless 
Absolutely  cjilled  for,  and  then  it  should  be  of  the  gentlest  kind.  It  is  a  question,  however, 
whether,  in  the  severer  forms,  an  incision  into  tiie  bladder,  as  for  lithotomy,  would  not  be 
n  sonn<l  practice,  the  urine  then  would  flow  away  as  secreted,  and  a  chance  given  to  the 
bladder  to  recover  itself;  at  any  rate,  the  operation  would  give  relief,  I  have  done  this 
f>ll  several  occasions  with  success. 


['  CyBtotoniv  for  oyBtitis  in  the  m»lo,  by  Dr.  Robert  F.  Weir,  Now  York  Medical  Record,  June  13, 
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Vesico-intestinal  Fistula. 

This  is  sometimes  met  with,  and  it  is  probable  in  the  majority  of  cases  that  the  ulcer- 
ating process  commences  in  the  bowel  and  involves  the  bladder  in  a  secondary  way.  It 
usually  first  manifests  its  presence  by  the  passage  of  wind  with  the  water,  some  little 
irritability  of  bladder  having  previously  existed  ;  feces,  liquid  or  solid,  soon  follow,  giving 
rise  to  fetid  urine  and  severe  bladder  symptoms,  the  pain  of  foreign  material  in  the  bladder 
being  very  marked  when  the  large  intestine  or  rectum  is  involved  ;  the  liquid  motion  of 
the  small  intestine  does  not  appear  to  give  rise  to  the  same  local  distress  as  the  solid. 

There  is  no  difficulty  in  recognizing  this  mixture  of  urine  and  intestinal  contents. 
When  flatus  passes  per  urethram  the  condition  may  be  sus{}ected ;  when  the  urine  has  a 
fecal  odor  and  color,  the  condition  gives  rise  to  something  more  than  a  suspicion  ;  and 
when  solid  feces  are  visible  the  diagnosis  is  certain.  In  doubtful  cases  the  microscopical 
examination  of  the  sediment  of  the  urine  will  readily  reveal  its  nature.  At  times  the 
feces  may  obstruct  the  urethra  and  cause  retention. 

In  looking  into  the  history  of  these  cases  there  will  usually  be  found  some  bowel  symp- 
toms, some  diarrhoea  or  dysenteric  affection,  some  symptoms  of  stricture  or  cancer  of  the 
bowel ;  and,  although  this  affection  may  be  found  associated  with  cancerous  disease,  it 
seems  more  frequently  to  be  tlie  result  of  the  simple  perforating  ulcer  of  the  bowel. 

Treatment. — When  a  fecal  fistula  has  once  formed  between  the  bowel  and  bladder, 
the  hopes  of  an  unaided  natural  cure  are  very  feeble,  and,  when  solid  motions  mix  with 
the  urine,  but  little  can  be  done  to  palliate  the  suffering  that  is  produced.  For  a  time  the 
bladder  may  be  emptied  of  its  contents,  and,  by  being  washed  out,  freed  of  its  locjil  irri- 
tant ;  but  the  truce  can  be  only  for  a  limited  j^eriod,  another  action  of  the  bowel  being  to 
a  certainty  followed  by  a  fresh  entry  of  feculent  material  into  the  bladder  with  all  its  evil 
effects. 

When  liquid  motions  or  small  intestine  contents  communicate  with  the  bladder  the 
symptoms  are  not  nearly  so  distressing,  and  the  necessity  for  interference  is  thereby 
diminished. 

The  only  means  the  surgeon  has  at  his  disposal  by  which  relief  can  be  afforded  is  colo- 
tomy  ;  and,  when  the  rectum  is  the  seat  of  the  disease,  whether  cancerous  or  otherwise, 
lumbar  colotomy  ought  to  be  performed.  IJy  it  the  feces  are  diverted  from  their  unnatural 
channel  and  discharged  through  the  loin,  and  all  tlie  miseries  of  bhulder  complication  are 
ettectunliy  relieved.  When  the  ulceration  is  of  a  simple  kind,  there  is  some  prospect  of 
its  closing  ;  when  of  a  cancerous  nature,  such  a  result  cannot  be  expected;  but,  under  both 
circumstances,  a  large  amount  of  relief  is  immediately  afforded  and  life  prolonged. 

I  have  had  four  cases  of  vesico-intestinal  fistuhi,  in  which  this  oi)eration,  lumbar  colo- 
tomy, has  been  performed  with  marked  success;  one  lived  six  years  after  the  o[)eraiion, 
and  (lied  ajt.  70,  from  ruptured  heart ;  the  second  is  still  alive  and  well,  seven  years  after 
the  operation;  the  third  died  four  months  after  the  operation  from  kidney  disease.  Mr. 
Holmes,  Mr.  C.  Heath,  and  Mr.  Pennell,  of  Kio,  have  had  similar  cases.  For  further 
information  vide  Holmes's  paper,  <  Med.-Chir.  Trans.'  18G6-7  ;  and  case,  with  remarks, 
by  author,  '  Brit,  and  Foreign  Quarterly,'  Jan.  18()0  ;  and  '  Clin.  Soc.  Trans.'  1872. 

[If  the  opening  is  at  the  lower  part  of  the  rectum  a  plastic  ojMjration  for  Ms  closure  may 
be  attempted.] 

Tumors  of  the  Bladder. 

These,  as  met  with  in  practice,  may  be  tcarty^Jihrous,,  villous^  epithelial  or  cancerous. 

The  first  three  benign  growths  are  usually  more  or  less  polypoid  and  connected  witli  the 
mucous  or  submucous  tissue  of  the  bladder  ;  the  epithelial  and  cancerous  being  more 
infiltrating. 

The  warty  and  fibrous  are  most  frequently  found  in  children,  and  give  rise  to  symptoms 
similar  to  those  of  stone  and  urinary  obstruction.  They  are  rarely  attended  with  hemor- 
rhage, differing  in  this  respect  widely  from  all  other  vesical  growths.  In  the  early  stage 
they  cause  bladder  irritation,  and  in  the  later,  as  they  approach  the  urethra,  difficult  mic- 
turition or  retention  ;  at  times  in  females,  the  polypus  may  protrude  through  the  orifice  of 
the  urethra.  They  cause  death  usually  by  obstructing  the  urinary  outlet  and  inducing 
organic  disease  in  the  bladder  and  kidneys,  suppurative  nephritis  being  a  common  cause 
of  death.  Pathologically  they  may  appear  as  outgrowths  from  the  mucous  and  submucous 
tissue,  gradually  becoming  polypoid,  the  expulsive  action  of  the  bladder,  doubtless,  having 
considerable  influence  in  encouraging  this  result.     They  are  composed  of  fibro-cellular  or 
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VILLOUS  OR  VASCULAR  GROWTHS. 

fibrous  tissue  not  imlikf  tlic  polypus  of  the  nose  ;  and  oeciisiontilly  jissuuie  more  of"  a  warty 
chanictor.  TJiey  art*  sominiiiit's,  altliougli  rarely,  single ;  gpritu'tilly  many  pedunfii luted 
growths  spring  trom  a  sinijle  base,  while  sometimes  they  apijear  to  cover  a  hircje  surface 
of  the  bladder.  In  Fig.  3.'>3  this  condition  is  well  seen.  It  was  desfrilM?d  by  Sir  A. 
Coofier  »vs  '^  Tumor  of  the  mticooa  membrane  of  the  bladder  everted.  Polypoid  excres- 
cences produeinfi  niymploms  of  stone."  Polypoid  ontf;:rowtlis  occasion  ally  spring  from  the 
prostate  ^luiid  and  fjive  rise  to  similar  f^ymptom?. 

TiiEATMENT.^ — Liille  more   lluiu  palliutive  treatment  has  hitherto  been   employed  in 
these  cases,  as  the  disease  has  heen  litde  understood  and  rarely  treated.      Yet  an  old  sur- 
geon of  Guy's,  Warner,  in  1747,  imvised  tin-  tirithra  of  a  woman, 
set.  2;^4  who  wa<i  stifterinjr  from  a   jiolypus,  and   put  a  ligature  Fi«.  353. 

round  the  jM^iluncle  of  a  «ro\vth  the  size  of  a  lurkey'«  ewor  with 
complete  success;  and  De><anlt  after  removinj:  u  stone  from  a 
male,  successfully  twisted  otV  a  |volypus  that  he  tbund  in  the 
bladder.  Mr.  Birkett,  in  a  striking  example  of  the  disease  oc- 
curring in  a  female  ehihLTt.  .'),  applied  a  ligature  to  the  growth, 
but  the  patient  died  with  suppurating  kidney,  the  etiects  of  the 
disease  ('  Med.-Chir.  Trans,'  18.>8)  ;  and,  on  reading  llie  de- 
scriptions of  other  ciises,  the  practicability  of  suecessful  opera- 
live  interference  doefi  not  appear  impopsible,  Richard  Volkmann 
on  Nov.  SO,  1874,  having  rt-nioved  a  pedunculated  tnyomii  grow- 
ing froni  the  fundus  of  the  bhidtler  trom  a  man  a*t.  51,  by  means 
of  the  suprapubic  incision — a  perineal  cut  into  the  bladder 
having  been  previously  made  for  diagnostic  [airposes.  The 
man  died  from  peritonitis  the  next  day  ('  Arch.  20,  Clin.-Clur.' 
Bd.  11).  p.  r)lS'J).  The  ca.-e  when  left  to  nature,  can  have  but 
one  entling.  When  the  diagnosis  cim  be  nuide  with  tolerable 
correctness,  an  incision  into  the  bladder,  as  in  lithotomy,  with 

the  view  of  applying  a  ligature  to  the  base  of  the  growth  is  aot  even  ia  the  male  a  dan- 
gerous operation,  and  in  [teduncuiated  tumors  may  prove  successful ;  and,  when  the  growth 
cannot  he  removed,  the  opemtion  will  doubtless  be  of 
value  in  giving  a  free  opening  for  urine  to  escape,  and 
the  growth  to  expand,  in  this  way  relieving  symiitoms. 
In  female  subjects  the  prospects  are  even  more  favorable; 
as  when  the  bladder  has  been  laid  ojien  it  may  be  possi- 
ble to  remove  the  growth  by  tortion,  ligature,  or  excision, 
when  a  cure  may  ensue,  and,  if  it  prove  im[>ossihle,  re. 
lief  to  a  certainly  will  be  atlorded  to  all  the  symptoms  as 
well  as  life  prolongj-d. 

\"tllou$  or  vnsrnlar  tjrowthtt  (for  these  terras  are  synony- 
mous) are  fountl  in  Ihe  bladilersis  in  any  other  [>art  of  tlie 
urinary  passiiges.  They  grow  from  the  mucous  or  sub- 
mucous tissue,  and  a[>|>ear  as  tufts  of  villous  processes 
like  the  villi  of  the  chorion.  They  are  usually  small  in 
size,  and  at  times  mulliple,  that  is,  two  or  three  of  these 
tufts  are  foun<l  ii»  the  siime  subject ;  occasionally,  too,  the 
interior  of  the  bladder  seems  covered  with  these  villous 
rwlhs.  In  an  example  recently  under  my  care,  this 
the  case.  They  are  essentially  innocent  in  their 
nature,  and  have  no  relation  to  cancer  as  was  formerly 
believed. 

They  |)ossess,  moreover,  this  peeidiarity,  that  they 
bleed  profusely,  and  even  from  a  single  tuft  the  size  of  a 
nut.  fuUil  heuuHThagt^  may  occur.     They  diti'er  wiilely  in 

thia  resf>ect  from  the  (ndypoid  tumors  last  considere<l,  as  in  these,  ha;maturia  is  uswally  the 
firjtt  symptom  that  ai tracts  notice*  and  the  most  persistent  ;  indeed,  it  is  often  the  only 
one.  If  the  growth  in  any  way  affects  tlie  orifice  of  the  urethra,  obstruction  may  exist, 
bnt  not  otherwise.  For  cliagnustic  pur[H>ses  the  urine  should  always  be  most  carefully 
examined,  as  it  is  by  no  means  imcommon  for  some  of  the  villous  tissue  to  be  passed  with 
the  water,  and  then  under  the  microscope  its  true  nature  may  be  revealed.  In  a  case  I 
SBw  some  time  ago,  with  Dr.  Dukes,  of  Canonbury,  of  a  female  cliild  who  hail  several 
ftttackt)  of  ho^maturia,  1  caught  in  the  eye  of  ray  catheter  with  which  I  Wiis  examining  the 
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bladder,  u  small  villous  growili,  niid  accidenuilly  pnlled  il  away.  Microscopically  Us  «tnic- 
ture  was  cliaracteristic,  and  the  child  Iiitd  no  rcttuni  of  the  diseii«ie.  Fig.  S,'t4,  tnken  li-ocn 
a  drawinnj,  illustrates  one  of  thes<^  growtlii?.  Eurh  villus  is  fonipoaed  of  t* longated  nucleated 
cells  Hiid  loops  of  bloodvessels,  and  is  covered  with  columnar  epithelium. 

Treatment. — There  is  no  cure  for  tliis  atfectiou,  and  the  surgeon  cnn  only  relieve 
bVinptoms;  pain  and  irritability  of  bludder  by  sedatives,  retention  by  cntlieterij^m  employed 
with  extreme  gentleness,  and  hemitnliiage  by  astringents  t^  gidlic  acid  and  iron.  Astrin- 
gent injections  have  been  recommended.  The  disease  usually  destroys  life  in  about  two 
years;  but  a  patient  of  mine  died  lately  wlio  had  symptoms  of  it  to  a  marked  degree,  wMlh 
occasional  profusfe  ha^mnturin,  for  eight  years*  The  whole  mucous  surlace  of  the  bladder 
was  covered  with  this  villous  growth,  the  bladder  hyjiertrophied,  and  the  kidneys  <liBeai?ed 
416  in  an  orditiary  obstructive  utl'eclion. 

Cancer  of  the  bladder  is  a  <lisease  of  line  old  or  middle  aged,  and  may  occur  as  a 
prim.iry  disease  of  the  organ,  but  more  commonly  from  exten!<iou  of  disease  from  ihe  rec- 
tum, uterus,  or  prostate.  It  may  assume  the  form  of  the  hard,  soft,  or  epithelial  C4»ncer. 
Hemorrluige  is  the  earliest  as  it  is  the  most  prominent  symplom,  dysuria  and  all  the  other 
signs  and  indignations  of  obslruetive  disease  of  the  urinary  passages  soon  making  their 
appearance.  Local  pain  of  a  hincin.iting  character  is  tolenibly  constant,  and  is  referred 
much  to  the  loins*  thighs,  and  jierineum.  The  bleeding  is  often  profuse  and  sudden, 
blanching  the  patient ;  cachexia  soon  shows  it.self,  and  death  from  exliauslion  with  glandu- 
lar enlargements  in  the  pelvis  and  loins. 

The  urine  often  contains  lUbris  of  broken-«p  cjincer  with  the  blood,  which  when  found, 
renders  the  diagnosis  certain  ;  yet  the  surgeon  should  remember,  that  the  epithelium  of 
llie  bladder  assumes  such  variable  forms  as  to  compel  gi'eat  caution  in  coming  to  any  con- 
clusion with  regard  to  the  nature  of  a  growth  from  isolated  cells.  Masses  of  cells  or 
organized  tissue  are  valuable  diagnostic  signs. 

Thkatmknt Here,  as  in  the  villous  growths,  palliative  treatment  is  alone  applicAble  ; 

opium  or  other  sedatives  to  relieve  local  pain  and  give  rest  being  essential.  These  reme- 
dies are  most  valmible  probably  as  injections  into  the  rectum,  or  as  suppositories.  The 
general  powers  of  the  patient  should  be  supported,  and  everything  applied  that  can  give 
comf<nl;  but  no  surgical  or  medical  treatment  is  tjf  any  reid  avail. 

Tubercular  disease  of  the  bladder. — This  is  a  nue  although  a  real  affection, 
and  is  ci.tutiiied  to  yomig  miibile  age.  It  is  generally  associated  probably  with  the  Mime 
disease  of  tlie  kidn«'ys  *\r  prostate,  and  sltows  itjself  as  a  de[)osit  of  tuberculous  matter  in 
the  mucous  and  sidi-mucous  tissue,  which  when  it  breaks  down,  is  an  ulcer.  It  is  usually 
aconipanied  with  symptoms  of  irritable  bladder  and  painful  micturition,  the  latter  symp- 
tom being  more  common  when  ulceration  hits  taken  place. 

Rest  in  the  horizontal  posture  is  essential  in  this  as  in  all  bladder  affections,  anodynes, 
tonics,  and  nutritious  food  being  of  great  value.  My  friend,  ^h\  Poland,  told  me.  that  in 
a  case  of  tubercular  disease  of  the  bladder  attended  with  ulceration  (which  wa«  under  Mr. 
Aston's  Key's  care  when  he  wjts  a  dresser),  where  the  suffering  was  severe,  ^Mr.  Key  sug- 
gested the  propriety  of  Ijiying  the  bladder  open,  as  in  lithotomy,  and  thus  allowing  the 
urine  to  flow  oft'  as  sonn  as  it  reached  the  bladder.  The  patient,  however,  was  too  far 
exhausted  from  advanced  lung  disease  to  allow  of  its  performance.  Mr.  Key  stated  that, 
in  another  case  where  tlie  disease  luul  not  ma«le  so  much  progress,  he  should  not  hesitate 
in  performing  the  operation.  The  bladder  in  this  one  was  found  almost  stripped  of  its 
mucous  membrane,  and  what  remained  was  studded  with  tubercular  de])osit8.  Mr.  Key 
called  it  [>hlhisis  of  the  liladder. 

Atony  of  the  bladder  is  a  want  of  muscular  |>ower  in  the  bladder  to  expel  \Xs  con- 
lerii's  as  a  result  of  its  over-distension  from  either  compulsory  retention,  or  organic 
obstruction,  some  cerebral  disturbance  or  fever,  <!tc.  It  has  been  olien  falsely  described 
as  paralysis  of  the  bladder,  but,  whereas  in  paralysis  the  loss  of  power  \a  due  to  a  want  of 
nerve  supply,  in  atony  it  is  the  result  of  want  of  must!ular  power  due  to  exhaustion  or 
over-stretching.  It  may  be  associated  with  retention  or  with  it»continence.  the  latter 
condition  showing  itself  when  the  bladder  is  over-charged,  the  dribbling  of  urine  l»eing  a 
men*  overflow, 

TuKATMENT As  the  cause  of  atony  of  the  bladder  is  muscular  exhaustion^  so  ihe 

treatment  consists  in  giving  the  organ  muscular  repose,  which  can  Iwi  done  by  cathelengm. 
Where  the  alony  is  not  very  complete,  the  drawing  off"  of  the  urine  twice  a  day  may  suffice 
to  alhjw  the  organ  to  recover  its  tone,  and  to  act  natunilly.  Hut  when  the  atony  is  ex- 
treme, it  may  be  necessary  to  introduce  a  catheter  into  the  bladder  and  to  fasten  it  there, 
ibe  urine  being  allowed  to  run  away  m  secreted  through  a  tube  fixed  on  the  cmd  of  Ihe 
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catheter.  By  this  ni^^ans  tlie  most  completi?  r«'st  c:iti  b<3  givrn  to  th«3  or;;an.  AVIiere  the 
bliuhlnr  is  slugijiRh  in  rt'suming  its  ruinL-tiuns,  tonic*  siteli  as  iron  may  ha  given,  wiib  the 
local  injection  into  the  blaiMer  of  some  gtimuluDt,  ixa  cold  water,  diluted  nitric  acid  or 
tincture  ot' iron  in  the  |>roportian  ofi'our  to  ten  drops  to  the  ounce;  but  ciitheteri^sm  alone* 
as  u.  rule,  is  enough,  these  cases  genenillj  recovering  unless  the  causae  luis  been  acting  for 
too  long  a  jieriotl.  When  recovery  is  slow,  an  electric  shock  through  the  pelvis  is  often 
beneKcinl. 

Paralysis  of  the  bladder  is  n  far  more  serious  aflTection  than  atony,  since  the 
want  of  power  is  due  to  <lchciency  in  nerve  supply,  which  deliciency  may  be  parlinl  or 
complete.  It  is  met  with  w|i('nev«:*r  the  spinal  cord  is  injured  or  diseased,  as  in  brain 
shocks  or  disease,  in  reflected  irritation  from  disease  about  the  rectum*  uterus,  &c.,  and 
after  any  o|ienaion  u|knn  the^e  parts.  It  may  be  caused  also  by  a  severe  mental  shook, 
or  the  general  depression  from  a  fever. 

Ti*EATMtNT, — The  cause  of  the  paralysis  in  these  cases  rawst  always  have  an  imjxirtant 
influence  on  the  praciice  of  the  surgeon,  but  the  necessity  of  heefiing  the  bladder  empty 
is  essential  under  all  circumstances;  for  this  purpose  a  soft,  full  size  elastic  catheter  had 
better  be  fiassed  two  or  three  timen  a  day*  the  greulest  gentleness  being  observed  in  the 
manipulation.  When  anything  like  cystitis  is  present  it  i^hould  be  locally  treated  by 
washing  out  the  bladder,  «&c.,  as  already  indicated.  To  leave  a  catheter  in  the  bladder  is 
not  desirable.  When  professional  aid  is  not  always  at  hand,  a  nurse  may  at  times  be 
entrusted  with  a  full-sized  vulcaniKcd  india-rubber  catheter  without  a  stilette,  and  aUowed 
(o  pass  it ;  it  has  simply  to  be  pushed  down  the  penis  andean  do  no  harm.  In  fever  cases 
the  plan  is  a  good  one. 

Hysterical  retentiotl  is  not  rarely  met  with  in  women,  and  is  diflicult  to  treat, 
t'atheleristti  is  only  to  be  resorted  to  wlien  necessity  comjiels,  hysterical  patients  usually 
micturating  when  the  pain  of  retention  cjills  loudly  for  relief.  The  cold  <loucIie  over  th& 
lower  part  of  the  abdomen  is  a  good  local  remedy  for  the  afiection,  ami  not  too  pleasant 
for  the  patient  to  wish  for  its  repetition.  Moral  trealmeul  is  always  called  for  iu  these 
cases,  and  is  more  needful  than  surgical  interlemiee. 


Incontinence  of  Urine 

is  met  with  under  two  very  diflferent  conditions,  In  the  one,  daring  sleep,  when  the  will 
of  the  patient  is  in  abeyance — the  neck  of  the  bladder  ceasing  to  act  from  want  of  power, 
and  giving  rise  to  noctnnutt  incontinence.  In  the  other,  the  incontinence  is  only  n  result 
o/' M'^r-^iV<?M«iow,  and  is  a  mere  ovcM-flow.  The  first  form  is  common  in  children,  the 
second,  in  adults.  Incontinence,  however,  both  in  the  child  and  adults  may  be  due  to 
bladder  irritation  from  the  presence  of  a  stone  or  other  foreign  body,  and  it  will  then  exist 
daring  the  day  rather  than  at  night.  It  may  also  follow  the  operation  of  lithotomy  from 
injury  to  the  sphincter  of  the  neck  of  the  bladder. 

Incontinence  in  the  child  is  a  very  troublesome,  and  often  very  obstinate  afl'ec- 
tion.  It  is,  notwithstanding,  generally  cumble,  and  even  in  very  bad  cases,  as  puberty 
approaches,  the  symptom  disappears,  though  in  exceptional  instances,  the  intirmity  con- 
tinues in  after-life.  The  child  is  generally  brought  to  the  surgeon  because  he  '*  wets  his 
bed,"  when  too  often  the  history'  reveals  the  painful  fact  that  punishment  has  been  severely 
tried  before  profejisional  a<lvice  was  sought ;  and  it  is  needless  to  add  that  by  '?«eh  a  pro- 
06M,  no  cure  can  be  etfected*  In  many  instances,  the  habit  is  in  u  measure  induced  by  a 
want  of  attention  in  the  parents  to  take  the  child  up  during  the  long  hours  of  the  night. 

When  the  prepuce  is  very  h>ng  or  adherent,  cireumcisron  should  be  performed. 

Wiien  the  urine  is  chemically  wr<mg  in  any  of  its  corislituents,  remedies  must  be  given 
to  correct  the  faults,  and  a  limi>id  wntery  urine  in  a  child,  as  in  an  adult,  is  always  an. 
irritant. 

With  respect  to  medicincB,  the  tincture  of  iron  is  doubtless  the  best,  and  next  to  it, 
belladonna,  either  in  the  form  of  the  tincture  or  extract,  but  in  some  instances  the  com- 
bination of  the  two  is  excellent. 

I  have  tried  and  been  disappointed  with  full  doses  of  chloral  given  at  bed-time.  It  actft 
at  times  wonderfully  well,  but  at  others  apfwyirs  useless.  When  employed,  it  should  be 
given  on  an  empty  stomach.  Tonics  an^  the  right  medicines,  one  form  often  succee<ling 
where  another  fails;  iron,  quinine,  nux  vomica,  and  zinc  being,  as  a  rule,  better  than 
belJadonna.  The  tonics  by  day  and  a  night  dose  of  bclladotina  have  sometimes  proved  of 
value. 

The  bowels  should  always  be  attended  to,  and  the  presence  of  worms  considered ;  and 
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it  is  well  to  have  the  bowels  relioved  at  nijrht  In^fore  goin^  to  lied.  When  the  child  ig  not 
too  young:,  foh!  baths  with  or  without  salt  shonhl  W  usml,  nml  every  means  employed  to 
maintjiiii  the  genenil  health,  although  it  must  he  fiddcd,  that  ehildren  who  hibor  under  this 
infirmity  are  rarely  feeble  and  cachectic.  The  chihl  should  heencourji«;^ed  to  sleep  on  his 
side  in  preferenee  to  his  back,  and  for  this  end,  a  handkerchief  with  a  knot  in  it  may  be 
fast^-ned  around  the  i>elvi,«i,  the  knot  Iteinii  adjusted  over  the  sanrum. 

In  cases  of  extreme  obstinacy,  Rome  stirpf'c>ns  ap[dy  a  solution  of  nitrate  of  rIIvhp,  ten 
grains  to  the  ounce,  to  the  neck  of  the  bladder,  and  it  is  paid  witli  advantajre.  Others 
apply  meehanieal  means  to  prevent  the  How  of  urine,  such  as  an  india-rubber  rin<z  around 
the  penis,  or  cover  up  the  tirethnil  or  [»re[>utiul  orifice  by  a  layer  ol'  collodion.  Goo<l  r«'p<»rts 
have  been  given  of  tlietie  priictiees.  1  ciinnot  say  that  I  tiiink  well  of  any  such  mtinnti, 
and  have  never  adopted  them,  a*  they  seem  wronj^  in  principle. 

Norfnrnal  incontinence  in  a  child  g^enerally  means  atony  of  the  sphincter;  while  in- 
continence during  tlie  dot/  suggests  bladder  irrilulion,  generally  a  stone  or  urethral  ob- 
struction. 

Incontinence  in  the  adult,  as  already  stated,  means,  as  n  rule,  over-fulneiis  of  the 
bladder,  the  real  condition  lieing  one  of  retention  from  tiome  obstructive  urethral  or  pros- 
tatic disease,  bladder  atony,  or  paralysis.  It  may,  however,  be  due  to  «tone,  or  the  result 
of  a  preceding  lithotomy.  In  women  it  may  be  associated  with  i*ome  uterine  displacement 
or  disturbance,  some  urethral  Jisense  or  injury.  In  men  and  xvonien,  severe  spine  disease 
may  cau^  it.  To  Irt^at  it,  t!ie  cause  must  he  ascertained,  and,  as  the  first  means  of  in- 
vestigation, tlie  introduction  of  a  catjieter  is  probably  a  sound  practice  to  follow,  since  it 
settles  at  once  tlje  f|iieslion  of  retention,  am!  often  detects  tlie  true  cati«e,  tliereby  giving 
a  clue  to  the  treatment  to  be  adopted,  vi/,,  the  removal  of  the  cause.  [This  condition  has 
been  called  by  Gross,  the  ''incontinence  of  ri'terilion."] 

True  incontinence,  however^  is  met  with  in  severe  cases  of  general  or  local  paralysis, 
in  functional  derangement  of  the  cord  from  venereal  excesses,  and  still  moix?  freijuently 
from  self-abuse;  such  [)alients  often  com{>laining  of  ''inability  to  stop  the  flow  of  urine 
when  conmienced."  h  is,  however,  seen  in  old  peoj>le  with  prostatic  enlargement,  the 
ihirfl  lobe  being  enlarged  and  projecting  forward  between  the  hiteral  lobes,  so  as  to  open 
out  tlie  neck  of  the  bladder  and  render  it  constantly  patent,  the  incontinence  being  due 
to  overflow,  the  result  of  retention. 

In  these  cases,  the  use  of  a  urinal  is  the  only  remedial  means  at  the  surgeon's  com- 
mand, except  in  those  caused  by  venereal  ex«'e.<ses,  when  tonics,  cold  bathing,  and  abso- 
lute abstinence  from  all  injurious  habits  may  etVect  a  cure. 

[There  are  some  jioints  in  the  sym|vtoinatoh»gy  of  urinary  diseases  which  should  bo 
always  present  to  the  surgeon's  mind,  and  it  may  l»c  well  to  formulate  them.  Retention 
of  urine  in  children  is  C4«used  by  mechanicul  obstruction,  such  aa  stone  and  contraction  of 
the  meatus  or  prepuee. 

A  cnlcultis  impacted  in  the  posterior  urethra  may  prevent  closure  of  the  sphincter  of  the 
bladder,  and  ineontineiH?e  during  day  and  night  may  result. 

Dribbling  of  urine  is  often  the  restilt  of  retention,  so  that  in  all  cases  of  incontinence 
of  adults  the  catheter  should  be  introiluced. 

The  bladder  may  be  succulnted,  and  catheteriKition  will  not  always  remove  the  entire 
amount  of  urine.  Some  residual  urine  may  remain  behind  an  enlarged  prostate,  find  caU 
cuUius  deposits  are  liable  to  occur  here. 

Frequent  and  painful  urimition  during  the  day,  which  is  relieved  by  rest  in  bed.  is 
probably  due  to  stone  in  li>e  bladder — J.  IJ.  K.] 
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The  diseases  of  the  prostate  gland  are  of  importance,  placed  as  it  is  at  the  neck  of  the 
bladder  and  the  commencement  of  the  urethra,  for  on  the  one  hand  it  may  stifler  t\3>  a 
consequence  of  urethnd  disease,  and  on  the  otiier,  when  diseiised,  it  nmy  give  rise  to 
bhi<h]er  symptoms  of  considerable  severity.  Thus,  it  may  inflame  or  suppurate  as  a  con- 
s»?ipience  of  urethral  disease,  gonorrhrca  or  stricture,  and  mechanically  interfering  with  the 
flow  of  urine,  cause  retention.  It  may  indeed  undergo  nearly  complete  th'slruction  tronn 
suppuration,  the  direct  consequence  of  stricture  and  ^lossibly  of  extravasation.  When 
enlarged  from  hy|>ertrophy,  stone,  cancer,  or  any  other  cause,  it  may  mechanicuUy  inter- 
fere with  the  flow  of  urine,  and  so  give  rise  to  bhidder  symptoms  or  bladder  diiieiise  of  no 
slight  severity,  and  it  may  cause  incontinence  by  the  special  direction  of  the  growth  ni 
one  of  its  lobes. 
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Inflammation  of  the  Puostate. 

This  is  nsmilly  due  to  tlie  extension  backwards  of  a  jronorrha'al  inflammation,  or,  to 
the  presence  of  a  stricture.  It  may  arise,  too,  as  a  complication  of  cystitis  from  the  irri- 
tation of  a  calculus,  tht?  pas^jage  of  a  sound,  or  the  application  of  caustics.  It  iu  also  not 
unknown  as  an  idiopathic  ntfection  in  gouty  suhjects,  and  in  those  who  indulge  in  sexual 
excesses. 

It  is  generally  ushered  in  with  pain  in  the  perineum  and  bladder  irritation,  the  act  of 
micturition  being  iitteitded  and  folluweil  by  pain,  and  often  tenesmus.  Defecation  CLasea 
to  be  u  painless  act  and  is  Hltend*'d  vvilli  uneasiness,  sometimes  with  dilHeulty,  and  at  last 
with  distress.  On  mani|>nla(ing  the  perineum,  a  deep-si*ated  fulness  will  be  felt,  and  on 
pa.ssing  the  finger  into  the  rectum*  the  prosiiite  will  be  found  enlarged,  spongy,  and  pain- 
ful ;  rigors  probably  will  ftJnu  one  of  the  general  symptoms  witli  febrile  disturbance, 
which  will  vary  in  severity  according  to  the  acuteness  of  the  affection. 

If  the  inflammation  advances  to  abscess,  a  throbbing  pain  at  the  neck  of  the  bladder 
will  be  felt,  with  a  constant  desire  to  go  to  stool,  and  retention  of  urine  is  almost  sure  to 
occur. 

If  left  alone,  the  abscess  will  probably  hurst  into  the  urethra  and  discharge  itself  exter- 
nally with  immediate  and  marked  relief;  while  in  other  rnses,  it  may  0|>en  into  tlie  rec- 
tum. It  sometimes  happens  tliat  tlie  abscess  is  rujjtured  during  tlte  jmssage  of  a  catheter 
to  relieve  retention,  or  during  a  rectal  examination. 

When  the  disease  is  arnte^  the  local  as  well  as  the  general  symptoms  will  be  severe  ; 
but  when  cftronic^  they  will  be  less  marked  though  not  less  chunicteristie. 

As  a  result  of  acute  intlammatton,  c/ironir  disease  \»  often  lelt,  as  indlcnled  by  pain  in 
passing  water,  irritability  of  bladder,  a  thin  uretliral  discharge,  cloudy  (juruleiit  urine, 
and  [lerineal,  pelvic,  and  anal  pain,  wliicli  is  increased  on  exercise  or  excitement.  There 
may  be  at  times  some  little  loss  of  power  in  emptying  the  bladder,  pain  in  sexual  inter- 
course, or  frequent  nocturnal  emissions. 

Treatment "When  the  symptoms  are  acute  few  remedies  give  niore  relief  than  the 

application  of  Kfteen  or  twenty  leeches  to  the  perineum,  followed  by  a  hot  hip  bath  and 
the  pubsecpient  application  of  a  iinseed  poultice  maile  with  the  decoction  of  poppies  or 
mixed  with  the  extract  of  opium.  A  good  purge  shonld  also  be  resorted  to  and  alkalies 
given  with  sedatives  such  as  morphia  or  opium,  to  allay  pain. 

When  retention  of  urine  complicates  the  case,  a  catheter  must  be  passed,  a  catheter 
COude  being  the  best,  but  not  belore  the  warm  hath  and  opium  have  been  employed,  as 
the  introduction  of,  a  catheter  under  such  circumstances  is  always  paintul  and  may  do 
harm.  When  require<l,  an  elastic  instrument,  which  has  been  well  softened  and  oilfd, 
should  be  selected.  Kest  in  the  horizontal  posture  should  be  observed,  and  liquid  diet 
given. 

When  an  ahsrexs  has  formed,  and  there  is  evidence  of  deep-seated  perineal  suppuration, 
an  incision  in  the  ujedian  line  of  the  perineum  should  be  made;  an<l,  indeed,  if  sup|»ura- 
lion  luis  not  taken  place,  the  opemtton,  by  lessening  tension,  will  be  followed  by  relief  to 
the  symfjtoms. 

AVhen  the  abscess  has  opened  itaturnlly,  no  surgical  interference  is  usually  required, 
although  in  exceptional  cases  where  one  abscess  is  followed  by  another,  and  the  doej> 
parts  about  the  ghtnil  instead  of  nnilergoing  repair  are  becoming  more  involved,  a  perinet\l 
incision  should  be  made.  When  the  suppuration  is  the  result  of  a  stricture,  atul  has 
probably  been  caused  by  extravasation,  the  propriety  of  dividing  the  stricture  and  laying 
open  the  perineum  down  to  the  prostate  cannot  he  <]ueslioned. 

In  chronic  iufituntnation,  whether  the  sequel  of  the  acute  or  not.  when  attended  Avilh 
SU[)puration,  the  practice  already  advised  should  be  followed.  When  no  suppuration 
exists  but  only  enlargement,  counter-irritation  by  melius  of  small  perineal  blisters  is  of 
great  use,  and  the  elevation  of  the  pelvis  with  a  pillow  at  night  is  also  valuable.  Tonics, 
as  a  rule,  are  re<piired  with  tlie  iodide  of  |jotassiutu.  The  bowels  should  never  be  allowed 
to  Ix*  ccmftned,  the  best  laxatives  being  some  saline  medicine,  or  one  of  the  natural  mine- 
ral waters,  such  as  Vichy  or  Pulhui.  All  mechanical  interference  with  the  prostate 
Bhould  be  avoided,  and  the  nocturnal  emissions  treated  on  general  princijiles,  and  not  as 
being  due  to  a  loc4il  cause;  tonicjs,  generous  living,  and  fresh  air  doing  more  towards 
hastening  recovery  than  anything  else.  Over-exercise  must  be  avoided,  and  sexual  ex- 
citement forbidden. 

Abscesses  occa.siorkalIy  occur  around  the  prostate  and  give  rise  to  \ery 

many  of  the  same  symptoms  as  a  i>rostaiic  abscess.     Tliey  are  more  apt,  however,  to 
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make  their  way  towards  the  posterior  part  of  the  |»t:'riii<.njm  hitrt  the  isehlo-roctal  foi 
A:*  soon  as  they  are  recopnize<J  they  sliuirld  be  opened  hy  t>mi  or  iwo  tleep  iiieii^ion^  in 
Iroiit  of  the  mma  on  either  side  of  the  raedian  \hn\  On  one  occasioo,  I  let  out*  by  two 
ineistions  abonl'.  a  pint  of  [ins  dial  had  aeeunmhiled  in  thi.*  part^  and  prodnct^d  «joni[>I«te 
retention  of  urine  for  iseveral  days.  Immediate  relief  and  a  good  recover^'  Ibllun*--!  the 
ojjeration. 

Hypertrophy  of  the  Prostate, 

This  is  a  general  term  applied  to  a  chronic  erdarirt'nient  of  the  ghind  which  is  not  in- 
flamraatory,  but  is  generally  believed  to  be  a  common  eonjsi'quetiee  of  old  age  ;  indeed,  it 
has  been  rcganled  as  a  general  senile  change.  Paihologiral  invesligjitions,  however,  have 
taught  lis  that  this  is  not  the  ease,  Thttmpson,  with  others,  having  clearly  proved  that 
altliongh  it  is  an  alfection  of  advanced  life,  it  is  in  no  way  a  necessary  attendant  on  old 
age,  the  vast  majority  of  old  men  having  nothing  of  the  kind. 

When  present,  it  is  ostially  met  with   in  subjects  over  sixty.     Thompson  has  not  mit 
with  an  example  under  the  age  of  tifly-four;  and,  after  many  dissections  of  the  prostates, 
of  elderly  men,  he  found  an  xipprecinMe  enlargement  of  the  organ  in  oin.'-iliird  of  iIkt  eases, 
but  in  only  one-third  of  these  wa.s  it  enougli  to  eause  symptoms  during  life.     [GroAS  gives  I 
a  table  sltowing  enlargement  in  01  out  of  a  total  of  312  men,  between  the  ages  of  40  and ' 
lOU  years,] 

The  disease  is  generally  believed  to  be  an  hypertrophy  or  over-growth  of  natural  tisdue^t^ 
and,  ill  a  certain  propt»rtion  of  in.slaneeB  thii*  is  <hujhtl(.'Bs  t)ie  eune  ;  but  in  others,  the 
enlargement  is  clearly  caused  by  the  developmeril  of  distinct  ghindular  tumors  embetltled 
within  the  structure  of  the  ghind  which  may  be  squeezed  out  of  the  organ  upon  divijfion 
of  the  tissues  covering  them  in.  They  are  Rometimes  merely  covered  by  the  cjipsule  of 
the  prostate,  while  at  others,  they  ara  well  placed  within  its  structure;  at  times  they  are 
single,  at  others  multiple,  and  rarely  give  rise  to  any  other  than  mechanical  symptoms. 
When  these:  growths  are  f^itnaied  in  what  is  called  the  third  lob»'of  the  prostate,  they  give 
rise  to  syraploms  of  ohstruetioii  and  bladder  iiTitatitm,  precisely  similar  to  those  eaut.e«l 
by  the  genuine  enlargement  or  hypertro|)hy  of  tlie  gland  itself.  TlifSe  fibrous  or  glandular 
tumors  are  analogous  to  iho.-iefownd  in  the  uterus.  Tliis  hypertro[thy  is  now  known  to  be, 
as  shown  hy  Ellis  and  others,  a  mere  increase  in  the  natural  tibrous  and  muscular  tijksue 
of  the  organ  with  the  ghindular  structure.  The  enlargement  is  mostly  general,  and,  na  \ 
long  tx»  tlie  vesical  or  third  i<»be  is  not  materially  enlarged,  nor  lire  urethra  encroached 
upon,  it  is  extraordinary  to  what  a  size  the  prostate  may  attain  without  giving  rise  to  any 
sj^)eeial  symptoms.  It  is  indeetl  only  when  the  so-called  third 
lohe  increases  bladder-ways,  and  interferes  mechaniciilly  with  the 
act  of  micturition  hy  its  size  or  the  direction  of  i\^  gmwlh,  that 
any  marked  symptoms  are  prodiiceil.  In  the  preparatioti  from 
which  Fig.  3rh>  was  taken  this  condition  is  well  shown. 

The  etfect  of  an  enlargement  of  the  prostate  np<jn  the  urethra 
is  very  variable.  At  one  time  the  prostatic  urethni  will  be  elon- 
gated to  twice  or  more  iLs  normal  length  ;  while  at  another,  it 
will  be  tortuous — this  condition  being  caused  by  an  unecjunl  en- ^ 
largement  of  the  lalenil  lobes.  It  is  under  these  circunistaneea 
that  the  diameter  of  th«  passage  may  be  encroached  upon  and 
obstruclion  prutluci^d.  In  the  bladder,  other  duuiges  are  found, 
and  the  sudden  pr<»jeclion  tjpvvanls  of  the  vesical  or  third  lobe  \i 
the  most  conmion  ;  yul  when  with  this  there  is  an  enlargement 
of  one  or  other  oF  the  lateral  lobes  a  great  irregtilarity  of  the 
urethra  is  the  residt. 

This  enlargement  of  the  prostate  may  so  derange  the  cour«k«  of 
the  muscuhir  iibres  about  tin;  trigone  of  the  blatlder  as  to  produce 
a  bar  or  ridge  that  mechanically  interferes  with  micturttiun. 
Guthrie  and  3Iercier  have  descrilied  such  a  bar  iw  occurring  in- 
df'pendently  of  theae  changes,  the  bar  consisting  of  the  ehutic  structure  and  mucous  mt^m- 
brane  of  the  neck  of  the  hhidihT,  Thompson  also  a*^serts  that,  in  **  very  exceptional 
instances,  tlie  bar  is  und(»ubtedly  to  he  met  with."  1  have  never  known  such  a  bur  as 
that  la*t  described,  an<l  give  it  only  on  the  authority  of  the  names  quoted.  It  is  said  to 
occur  earlier  in  life  than  proMtalic  enlargementi».  and  to  give  rise  to  fimilar  symptoms 
Hy|Jcrlrophied  prostates  are  aouietioies  met  vfith,  measuring  four  inches  in  diameter,  and 
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are  common  at  lutlf  that  sixe.     TUry  liavf  li»'«'n  rimml  to  weigli  icn  op  twelve  ounces,  the 
uorniiil  weight  ot*  tlu-  prosJulis  beiu*  tour  .iml  n  liiilf  <Imirlimi>«. 

Symptoms. — So  lon^  us  live  vt-sical  orifice  v['  the  un-tliru  is*  not  mechaniciiUy  eneroaclied 
U|.ion,  prosiatio  enljirgeniifnt  nmy  f^vroi-efJ  lo  an  extreme  degree  vvilhout  ^riving  rise  lo  atiy 
dtlinite  symptoni,*,  and  retention  oi  urine  is  very  often  I  he  Krst  feature  that  altmcts*  notice. 
But,  under  these  ciro.umslnnces,  it  genemlly  will  be  found  that  the  patient  has  had  for 
gome  time  a  difficulty  in  miclnrition  ;  that  tlie  bhulder  Una  hesitated  to  contract  when  the 
desire  to  pass  urine  nuinifesKnl  itn^elf ;  and  Ihut  either  there  has  been  less  force  in  tlie 
expulsion  of  the  fluid  lUati  formerly,  or,  that  the  water  hiw  iluwed  in  a  more  languid 
stream. 

Irritabilily  of  the  bhidder  will  »i<nierally  be  present,  the  act  of  passing  urine  being 
rapidly  followed  by  the  desire  to  do  so  again,  and  the  difficulty  of  the  act  gradually 
increasing. 

As  the  disease  progresses,  a  feeling  of  weight  and  fulness  in  the  perineum  and  of  irri- 
tation nhout  the  reeium  will  soon  appear;  the  rectal  irritation  and  the  irritability  of  b!a<U 
der  increasing  equally,  till  at  last  the  two  acts  of  defecation  and  micturition  take  [dace 
togetlier,  the  violent  straining  and  tenesmus  giving  rise  to  prolapse  of  the  rectum  or  piles, 
and  leading  the  patient  to  believe  that  the  bowel  complication  is  the  cause  of  his  dise;ise, 
if  not  the  disease  itself. 

At  a  still  later  period  and  as  the  result  of  the  bladiler  being  unable  lo  em[)ty  itself,  a 
residuum  of  urine  remains  behind,  and  tbe  bladder  eonsequeiitly  gradually  ex|mnds  from 
its  accumulation,  and  becotnes  exhausted  by  its  inetTectual  expulsive  etforls,  The  urine, 
moreover,  at  the  same  time,  decom[KJses  and  acts  as  a  direct  irritant  lo  the  mucous  mem- 
brane of  the  bladder.  In  this  way,  intlanimation  of  the  bladder,  and  subse<|uently  incon- 
tinence from  the  overflow  of  a  distended  organ,  is  produced,  this  inconvenience  existing 
day  and  night. 

The  ultimate  result  of  this  affection  left  to  nature  is  the  same  as  that  of  all  obstructive 
nrethral  diseases  ;  from  the  pressure  of  retention  the  bhidder  sutl^*ers  first,  and  stibsetpieully 
the  ureters  and  kidneys;  organic  renal  disease  is  thus  set  up,  and  tlie  powers  of  life  are 
gradually  saj»ped  by  exhaustion,  de-ath  being  often  hastened  by  severe  bladder  aymptoras, 
ha'maturia,  or  urannic  poisoning. 

A  physical  examination  of  a  patient  hiboring  under  this  disea'^e  will  probably  r»'veal  & 
bladder  more  or  less  distended  ;  and  the  piL'isiige  of  a  catheter,  even  alter  the  patient  luia 
to  the  best  of  his  belief  emptied  his  bladder,  will  prove  the  presence  of  several  ounces  of 
urine  which  may  be  ammoniacal ;  this  chatjge  in  the  urine  being  produced  by  its  partial 
decom^Kisition  from  its  reteulion.  and  admixture  with  the  mucus  of  the  bladder.  In 
neglected  cases,  ihe  urine  will  befeti<l  an<l  may  cont:iin  blood.  The  passage  of  the  catheter 
will  jdso  rcveul  the  nature  of  the  obstruction  at  the  neck  of  the  bladder. 

On  passing  a  finger  into  the  rectum  the  enlarged  jjrostate  will  be  felt,  and  in  some  eases 
may  nearly  fill  the  pelvis.  When  pws  or  fluid  exists,  fltictuation  will  be  detected,  and 
when  inHammation,  pain.  To  make  this  examination  nicely,  the  finger  should  be  well 
anointed,  an<l,  at  llie  moment  of  its  introdui-tion,  the  patient  should  be  told  to  bear  down. 
It  should  be  remembereil,  however,  tliat  to  appreciate  any  abnormal  conditioti  of  the  gland, 
it  is  necessary  to  be  familiar  with  its  normal  state. 

As  a  consequence  of  this  afleclion  and  o\'  the  change  produced  in  the  urine,  a  phosphalic 
calculus  may  form,  but  its  presence  is  often  masked  by  the  .nyinptoms  of  the  diseiise. 
When,  however,  there  is  increased  pain  after  micturition,  pus  and  blood  in  the  urine,  and 
extreme  pain  in  the  penis,  a  calculus  may  be  suspected,  and,  when  Inigmentsof  phosphalic 
deposit  pass,  the  suspicion  is  confirmed.  In  all  long-standing  cases  of  prostatic  disease 
with  bladder  symptoms,  the  pres«"nce  of  a  stone  should  be  suspected,  altluHigh  when  pre- 
sent, it  is  ol'ten  difficult  ol'  detection  from  being  protected  by  the  enhirged  prostate,  behind 
which  it  usually  lies. 

A  [tatient  with  enlarged  prostate  is  liable  to  retention  from  any  sudden  chill,  over-dis- 
tension of  the  Idadder,  mentJil  emotion,  or  fatigue  ;  indeed,  such  aecidenta  usually  reveal 
the  presence  of  the  afi'eetion. 
~  Tkeatment. — Medicine  ha.s  no  influence  in  checking  the  progress  of  this  disease,  nor 

causing  absoqition  of  the  enlarged  organ;  but  surgery  can  do  much  io  the  way  oi' 
paUiHling  the  symptoms  that  are  the  direct  result  of  the  enlargemeut,  and  neutralizing  its 
evil  effects. 

The  most  essential  point  is,  to  insure  the  complete  evacuation  of  the  bhidder's  contents, 
and  also  to  see  (h^  no  residuum  of  urine  remains  in  the  blailder  lo  irritate  tlie  organ  and 
decompose,  thereby  setting  up  cystitis.    This  sliouhl  b«  done  by  the  passage  of  a  catheter. 
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In  early  ca-ses  where  but  litlle  bladder  irritaiion  exist?,  the  passage  of  the  instniment 
once  M  day  may  siiffi«M? ;  Inn,  whi'U  the  pesidoal  urine  fs  in  any  quantity  and  the  bludder 
hjv*  lost  soniH  of  iU  {tower  of  ci»iitrac(iMn,  the  introduction  o\'  an  instrunienl  two  or  three 
lirat's  in  the  tweniy-fcMir  hours  may  he  tiece:ssary,  and,  in  worse  cases,  where  the  bladder 
has  lost  all  power  ot'  contraction  un  account  of  its  ovi:Ti-ili.«t«nsion  from  chronic  retention, 
it  may  )»e  nece^^sary  or  expedienl  to  tie  a  catheter  in  the  bladder,  and  leave  it  there  for  a 
lime.  The  stirgeim  miisl  reinemher,  too,  that  iMstrnnienlal  aid,  though  vaUiable,  is  » 
necessary  evil,  and  should  not  be  resorted  to  more  frequently  than  the  necessities  of  the 
case  demand. 

Where  instruments  are  required,  a  flexible  full-fiized  catheter  ia  the  be«<.  When  silver 
instruments  are  emjdoypd,  one  with  a  large  curve  should  be  selected,  the  back  of  the 
catln^er  riding  more  r*^adily  over  the  enlarjjed  vesicle  or  third  lobe  of  th«'  prostate  than  a 
shorler  onr.  To  assist  in  the  introduction  of  any  instrnnitMit  into  the  hUulder,  the  passage 
of  the  index  finjr**r  of  the  surgeon 'h  left  liand  fully  into  the  recliim  is  an  exctdlenl  aid^ 
and,  under  all  circumstances,  tiie  pelvis  of  the  patient  should  be  well  raised  on  a  pillow. 

When  an  i^lastic  instrument  is  used  ami  some  dirticulty  experienced  in  riding  over  the 
ohslructioo,  sncce.'^s  may  often  be  achieved,  as  soon  as  tlie  i-nd  of  the  instrument  ha* 
reached  the  vesical  end  of  the  urethra,  by  the  withdrawal  of  the  stylet  with  one  hand  and 
the  pressure  of  the  catheter  into  tluj  bladder  with  the  other.  Force  should  never  be 
employed,  gentle  manipnlalirvn  and  care  almost  always  suflicing  to  secure  success. 

When  the  disease  is  chronic  an«l  the  necessity  of  catheterism  is  probably  ptrrmanenl,  the 
patient  should  be  taught  to  pass  a  gnm-elustie  catheter  for  hinisclf ;  a  few  lessons  and  a 
little  confidence  being  all  that  is  recpiired  for  the  purfK>se. 

When  tlie  bladder  from  over-dtstension  has  lost  all  power,  and  it  is  necessary  that  it 
should  liave  com]ilete  rest  to  allow  it  lime  to  recover  itj*  tone,  a  catheter  may  be  fastened 
in,  and  if  the  instrument  sets  up  much  bladder  irritation,  a  good  compromise  may  ho 
found  in  the  practice  of  leaving  it  in  at  night  and  removing  it  during  the  day.  When 
the  introduction  of  the  inslrament  is  attended  with  great  dithcully,  it  maybe  expedient  to 
leave  an  instrument  in  thv  some  days,  but,  tinder  these  circumstances,  the  bladder  should 
be  wa.shed  out  through  the  catheter  daily. 

The  vulcanized  india-rubber  catheter  is  a  good  form  to  employ  for  this  purpose,  although 
at  times  it  causes  more  urethral  irritation  than  the  gum-eUislic.  Mr.  Holt*8  winged 
catheter  or  airy  other  self-retaining  one  may  be  employed  when  ditficul ties  are  experienced 
with  keeping  in  the  simpler  form. 

When  retention  is  present  and  catheterism  impossible,  the  surgeon  may  be  called  upon 
to  puncture  the  bladder  per  rectum  [or  to  aspirate  above  the  pube,-*]  in  order  to  give  relief. 
When  severe  cystitis  exist^s  and  the  agony  of  catheterism  becomes  unendurable,  a  clean 
incision  into  the  bladder  as  in  lithotomy,  to  allow  the  urine  to  How  away,  is  a  desirable 
measure. 

With  the  local  treatmeut  of  this  affection,  the  general  must  not  he  neglected,  althou^j^h 
in  iniporlanco  it  is  qiiite  secontkry.  When  cystitis  exists,  it  must  be  treated  U|K>n  the 
prineiples  previously  laid  tlown.  The  general  condition  of  the  |»atient  must  be  maintained 
by  means  of  good  diet  and  sutlicient  stimulants.  The  skin  should  bo  kepi  warm  and  all 
sudilen  chills  avoided  ;  the  bowels  kept  open,  but  not  loo.se;  |>ain  shottld  be  relieved  by 
sedatives  and  sleep  secured  by  hypnotics;  Ionics  are  ol'ten  culled  for,  the  pre^Kirationd^  of 
iron  lieing  as  a  rule  the  best. 

Exercise  should  be  taken  when  there  is  no  infhinmuition  of  the  bladder  or  other  reason 
to  forbid  it,  walking  and  driving  being  the  best  forms,  and,  umler  these  circumstances, 
the  local  distress  fronn  llie  nff'ection  may  be  rendered  very  light,  ntid  life  [trolonged  for 
many  years  with  comfort. 

Patients  with  this  alfection  shouhl  once  a  day,  as  a  matter  of  habit,  |mi5s  urine  on  their 
hands  and  knees :  the  bladder  in  this  way  having  more  j»ower  to  evacuate  it«  contents, 
and  the  mucus  and  other  moi'e  solid  contents,  which  otherwise  would  lie  behind  the  proA- 
tale,  are  got  rid  of  with  greater  certainty. 

[The  late  Dr.  Washinglou  L.  Ailee  recommended*  the  internal  use  of  ergot  m  a  remedy 
for  hypertrophy  of  f  lie  prostate;  and  Langenbeck  Uias  advised  it  hypodermically  to  relieve 
the  atony  of  the  bladtler  associated  with  liie  prostatic  enlargement.  Cystotomy  ha<i  l»een 
performed  for  the  chronic  cystitis,  and  tiie  enlarged  third  lobe  of  the  gland  removed  through 
the  incision.     Sonie  have  oven  lonneied  the  [)ro(itatie  obt^lruction  from  the  urethra. 

Jt  has  been  proposed  to  establish  a  Bupnipubic  vesical  Hi^tule  iu  cases,  vrbere  enhirged 

[•  MtHlicAl  and  Surgical  Reporter,  Philn.,  Hay  ISth,  1878.] 
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prostate  or  vesical  tumor  n^nder  necessary  repeated  catlieterlzatJun,  but  in  wliiclj  tliis  opt-ra- 
tiou  is  difficult  op  very  f^>uinful.  An  opening  is  luadt'  ubove  the  pubcs  without  injurin;^  ibe 
ptritoneum  and  a  tube  introduced.  Tlje  metliod  may  render  the  patient's  lile  more  cotn- 
tortubbf  during  tlie  later  stages  of  incurable  Idudder  dij^eiise.  It  has  been  resorted  to  in 
ibis  country  with  success  by  Dr.  Keyes,  of  New  York^  l>ut  was  proposed  by  Sir  Henry 

Thompson J,  B,  R,] 

Atrophy  of  the  prostate  is  often  found  in  the  aged  and  in  the  young  ;  and  in 
rare  cusch  it  is!  due  lo  souie  arrest  in  the  development.  In  the  inajority,  it  is  genuine 
atrophy  or  tibroid  degeneration,  probably  caused  in  some  by  >4yjdrdiji.  Such  n  condition, 
however,  does  not  give  ri«e  to  any  symptoms  by  which  it  can  be  recognized  during  life, 
nor  i-i  it  a  caiijie  of  any  distre!*^. 

Calculi  of  the  prostate  are  not  rare,  and  may  be  (bund  embedded  in  the  organ  aa 
small  stones  varyinjj;  in  size  IVoni  a  grain  of  santl  (o  bodies  of  much  larger  dininusions. 
They  are  often  very  numerous,  are  ftomelimes  auiorpliou8,  but  generally  laminated, 
Wollaston  says  they  are  composed  of  84  |>er  cent,  of  phosphate  of  lime,  J  per  cent,  of 
carbonate  of  iime^  and  I't  per  cent,  of  aniraal  matter. 

**  The  prostate  gland^  like  other  glands,  i:^  liable  to  an  iuHpiswition  of  its  secretion, 
prtwlucing  small  yellow,  soovetinies  red,  pale  or  colorlcjis  bodies,  j*caltered  throughout  the 
follieuhir  structure.  These,  at  first,  are  said  to  consist  entirely  of  organic  matter,  which 
Vircliow  believes  to  be  derived  from  a  ]jeculinr  insohjble  protein  substance  mixed  with 
the  semen  ;  but  sooner  or  later,  these  formations  are  believed  to  irritate  the  mucous  mem- 
brane, causing  phosphatie  i!e{)ositions,  which  become  encrusted  upon  the  organic  matter, 
and  ihus  the  genuine  prostatic  calculi  are  found." — Pofnnff. 

When  embedded  in  the  organ  and  not  iulerfering  in  any  way  with  the  urethra,  tljey 
cause  no  symptoms  ;  when  encroacliing  upon  the  urinary  passage,  they  may  cause  ob.-.truc- 
tion,  but  certainly  must  give  rise  to  urethral  anti,  probably,  bladder  irritation.  They 
are  accom[>anieil  occasioiuvlly  by  ulceration  and  suppuration  of  the  surrounding  parts. 

A  prostatic  calculus  may  project  into  the  urethra  and  increjise,  tlie  urethral  portion 
subsetpiently  extending  backwards  into  the  bladder  and  forming  a  |<i^o»tato- vesical  eab'u- 
lufl.  In  »  Guy's  IIosf)itul  Reports'  for  1H'j7,  »  case  recorded  by  Poland,  with  references  to 
otliers,  will  be  fouml  (Fig.  350).  The  calculus  has  a  dumb-hell  shape.  In  dl  these  coses, 
ihe  urethra  is  usually  pervious;  the  pass4ige  of  a  soiuul,  however,  as  a  rule,  detecting  its 
prejience — a  grating  sensation  being  experienced  in  the  passage  of  the  metal  instrumeut 
over  the  stone,  hul  no  ring  will  be  heard. 

A   large  prostatic  calculus   may  also  be  Fio.  356. 

felt  per  rectum. 

TuKATMKNT. — When  a  prostatic  eal- 
ctdus  gives  rise  to  suflieient  synn>touis  to 
indicate  ita  presence,  and  by  its  size  is 
likely  to  prove  troublesome,  it  should  be 
removed  by  a  perineal  sectiort — by  such 
an  oi>eration  as  median  lithotomy,  the 
incit^ion  stopping  short  of  the  bladder, 
when  the  stone  does  not  involve  it.  In 
this  way,  Dr.  Barker  (vide  Druit's  '  Vade 
Alecum')  removed  n  large  stone  nearly 
five  inches  in  diameter  with  success. 
M'hen  the  stone  or  stones,  give  rise  to 
few  symptoms  of  importance,  they  sh<mld 
be  left  alone  ;  occiu^ionally  they  pass  na- 
turally perurethram.  The  gtvalest  argu- 
ment against  operation  unless  absolutely  essential  is  ftujnd  in  the  fad  that  these  calculi 
on-  mostly  multiple,  and  often  exist  in  both  lolws  of  the  prostate. 

Cancer  of  the  prostate  occurs  but  seldom,  ami  is  generally  of  the  soft  kind; 
indeed,  as  Dr.  WalsUe  stat*'d  in  IH4(J,  •*  (he  evidence  of  the  occurrence  of  true  scirrhus 
of  the  ju'ostate  is  defective."  The  sym[»tonis  are  those  of  enlargement,  aird  increase 
rapi<lly  in  severity,  the  disease  being  attended  with  more  frecpient  ami  profuse  hemorrhage 
than  the  ordinary  hypertrophy.  The  blood  follows  the  straining  which  attends  the  act  of 
micturition,  and  appears  as  pure  blood  ;  after  catheterism  it  is  often  profuse.  The  dis- 
e»ifte  may  be  primary,  but  is  commonly  secondary.  It  cannot  exist  for  any  time  without 
giving  rise  to  glandular  enlargements  in  the  groin  or  along  lite  iliac  vessels,  when,  as  a 
rule,  the  patient's  powers  rapidly  yield. 
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The  treatment  h  only  palliative,  the  surgenn  ilt-aling  with  sym|itoin.«!.  AH  instrumen 
inlcrferi^nco  should  be  of  the  gentlest  kind,  and  as  litilf  lu^  jujs.«*ibl<'.  Puin  must  he  reliev 
bj'  oyiiiim,  and  t!iH  jjeneral  powers  maintained  by  good  noarit^hTnent  and  stimtjlants. 

Tubercle  of  the  prostate  probably,  as  a  rule,  only  occurs  iw  a  part  of  a  gene 
tuborculosi.s;  and  until  the  d«^|>0{<it  is  breaking  U]),  or  by  its  pre8t?nce  is  producin'r  tiom 
finppiirative  action,  it  givt.'S  rise  to  no  sytnploins  by  which  it  can  be  recognized.      It  h  too 
ofti^n  associated  with  renal  or  bladder  disease,  and  the  kx-al   prostatic  mischief  is  lost 
the  more  general  affi'Olloti.      It  is  ipnte  possible  that  some  of  the  cases  of  so-called  idi 
palliic  abscess  of  the   prosfat*'  art^   the  result  of  the   lireakiiig  down  of  lhi«  de[>osit,  but 
there  are  no  clinical  data  to  enable  the  surf^eoa  to  diairnose  tlui  i»rt'sence  ol'  this  di!4f;i-«c, 
and  iImto  nn*,  consrtpicnlly,  none  other  tlian  general  rules  of  treatment  to  be  mentione 

[Prostatorrhcea. — Prof,  Gross  lias  described  under  this  natne  a  condition  occurrini 
in  those  n4ldieted  to  venereal  excesses,  especially  perhaps  in  those  who  after  maslnrbution 
have  become  nervous  and  despondinjz  in  teniperann^nt.  The  affection  probably  part^ikes 
of  the  nature  of  chronic  inflammation,  and  acconliiifi  to  Gross  may  m'cur  in  all  classes  of 
patients,  young  or  old,  married  or  single.  The  occurrence  of  a  mucous  discharge,  more 
or  less  transparent,  somewhat  rojiy,  and  at  times  in  considerable  (juantity,  leads  the  patient 
to  believe  thatinvolimtary  seminal  emissions  are  destroying  his  health.  The  discharge  i 
apt  to  be  increa-sed  during  defecation,  especially  if  consti[)ation,  causing  straining,  tjxis 
This  affection  must  be  distinguished  from  cliTooie  gf'norrlitra  and  i^permatorrhtva.  T 
history  of  the  cusv,  will)  the  facli  that  true  sperniaiorrlKea  cixnmonly  t>ccurs  at  night, 
will  UKoalty  permit  a  <liagnos58  to  be  re;idily  made.  The  riiiinrosco[ip,  showing  the  absence 
or  only  the  occasional  preseiiee  of  spermatozoa  in  the  prostatic  discharge,  is  an  infallible 
gnide. 

The  pro[>er  treatment  is  to  remme  the  exciting  cause,  to  improve  the  general  health  by 
tonics  and  strychnia,  and  to  forbid  venereal  exees^e*.     Stimidnting  applications   to  t" 
pnjstatic  nrethra  are  often  valuable  ;  but  in  all  cases  the  patient's  mental  depression  m 
be  overcome  by  the  surgeon*^  encouraging  words.— J.  B,  R.J 
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CHAPTER    XXII. 


STONE  IN  THE  BLADDER  AND  ITS  TREATMENT. 

I^EFORE  passing  to  the  snbject  of  stone  in  the  bladder,  it  appears  desirable  to  con»i«i 
lliough  briefly,  that  of  urinary  de|iosits,  organic  and   inorgjinic;  as  the  value  of  a   sound 
knowledge  of  ^vhat  the  urine  may  coalain,  either  in  suspension^  sohition,  or  precipitation 
is  as  great  lo  the  surgeon  lu?  to  the  physician,  and  as  indispensable  for  successful  practice 

The  student  should  remember  tiiat  lieallhy  nrine  is  a  clejir,  acid,  amber-color  Huid,  wil 
a  specific  gravity  of  1020  to  10;}0;  that  in  l(Htt)  parts.  954-81  consist  of  water,  4o*19 
Bolid  matters.     These  solid  ranttfirs  are  made  op  sii<  follows:  urea,  ^In"!?;  uric  acid,  0*(J€ 
extractives,  such  as  creatine,  creatinine,  xanthine,  hi|)puric  acid,  ammonia,  saixine,  piji 
meat,  unoxidized  sul[>hur,  phosphorus,  mncus,  iJcc,  fyiil] ;  chlorine,  4".i7  ;  6^ulpliuric  acid, 
1*31  ;  phosphoric  acid,  2*t>!)  ;  potash,  1*40  ;  sofla,  7*10  ;  lime,  0-11  ;  magnesia,  0*12,     I] 
elioidd  further  remember  that,  after  drinking,  or  after  a  meal,  the  urine  is  altertnl  by 
nature  of  the  diet  luid  probably  diluted  ;  and  thai  the  best  siimple  of  urine  to  examine 
that  passed  in  the  morning  before  breakfast — the  "  urina  Sftnguinis"  of  Prout;  when  ihi 
urine  contains  any  ingredient  in  excess  or  in  de|K>sit,  some  im|K»rl«;nt  derangement  of  lli^ 
system  exists.     When  any  of  the  constituents  of  the  urine  are  in  excess,  the  balance  whic 
normally  exists  between  them,  and  that  keeps  them  in  solution  is  disturbed,  and*  a^  a  coii 
sequence,  some  dejHJsit  takes  place.     When  this  excess  cimsisls  of  the  su/ine  nnttter  «»f  tt 
urine  siich  as  those  of  )>otas}i  or  soda,  urinary  de|K>sits  and  stone  are  less  liable  lo  form  on 
account  of  their  solubility  than  when   the  excess  is  found  in   the  alkaline  earths,  for  the 
salts  of  lime  and  magnesia  are  most   insoluble,  and  conseipiently,  when   in  excess,  soon 
show  themselves  as  gravel  or  calculi.     For  the  same  rcitson,  uric  acid  being  very  sparinglj 
soluble,   is  a  very  common   urinary  deposit,  and  is  a  constituent  of  most  ^toneji.     Whc 
blood  or  pus  is  found  in  the  urine,  the  surgeon   h&«  to  discover  its  source.     Is  the  origtl 
of  the  blood  urethral,  prostatic,  veeical,  or  renal?     lias  the  pus  been  accreted  by  th 
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blndiler,  or  bet'n  ptujrcd  into  it  from  ihe  kidneys  or  other  part  of  llie  urinary  tract?  la 
the  salt  the  msnlt  of  some  excessive  supply  of  its  chemical  constituents,  some  tleHciency 
in  the  working  power  of  tlie  niaeliinery  of  the  body,  or  some  neeijlental  circumsuince  ? 
Are  th«'  kidneys  themselves  at  fault?  or,  is  it  that  they  are  called  upon  to  exeretr  niorliitl 
prodiicls  wliich  have  nccumidated  in  tin?  blood  from  orp^anic  or  functional  disturbance  of 
other  |>ortions  of  the  body  njion  which  the  exisJtenee  of  healthy  blood  depends?  All  thejse 
points  have  to  be  deterniine«i  in  dealing  with  any  cas^e  of  urinary  deposit  ;  and  in  the 
special  works  devoted  to  the  Htibject  can  be  foum!  all  that  is  necessary  to  guide  the  student. 

What  I  seek  to  impress  here  is,  that  urinary  deposits  are  not  themselves  disrases^  nor 
to  be  dealt  witli  as  such.  They  are  always  to  be  accepted  as  indimtions  of  disease,  func- 
tional or  organic,  in  some  of  the  working  organs  or  other  parts  of  the  machinery  of  the 
body. 

The  reader  is  referred  for  all  speeial  information  on  lliese  points  lo  the  works  of  Bird, 
Beale,  Owrn  Itfes.  Bence  Jones,  William  Koberts,  Thudichum,  Vogel,  and  Ha.ssrtlh 

Healthy  urine  ought  lo  he  <iuite  clear.  It  may,  however,  be  slightly  hazy  from 
mucus  or  from  the  deposition  of  urates  in  cold  weather  without   being  abnormal.     When 
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any  deposit  has  been  merely  suspended  in  the  urine,  it  will  commence  subsiding  as  soon 
as  the  urine  has  j)assed.  These  deposits  are  mostly  organic,  and  derived  from  the  kiclneya 
themselves  or  nrimiry  passages.  They  may  consist  of  epithi'finm-c&lUy  columnar  or  tesse* 
lated,  from  thosie  parts,  with  more  or  les:J  mucus.     (  Vide  Fig.  3-^7.) 
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JHomUcoryaschi  or  rlott^  crystals  of  hiematin,  or  pus-relh^  may  be  found. 

Jifwit  caitts — Waxy,  granular*  oily,  bhiody.  or  fuiralcnt.     (Fig.  ."].')U.) 

The  urine  under  all  these  circumstances  is  albuminous,  and  the  best  teat  for  albumen  is 
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by  boiling  and  the  addition  of  nitric  acid.  At  times  the  debris  of  kidney  structure  or 
cancer  products  may  be  found. 

Spermatozoa  (Fig.  358),  sarcinse,  or  hydatids  may,  likewise,  be  present.  All  these 
materials  can  be  made  out  only  by  the  microscope. 

Urine  containing  hlood  is  either  red  or  smoky ;  that  containing  bile^  dark  or  olive  brown. 
Black  urine  is  commonly  the  result  of  the  poisonous  absorption  of  carbolic  acid. 

Pus,  when  poured  into  the  urinary  passage,  has  usually  little  mucus  with  it ;  that 
secreted  by  the  bladder  is  greatly  mixed  with  it.     Purulent  urine  is  always  albuminooa. 

The  urates  generally  appear  as  "  brick  dust'*  or  "  red  gravel  deposits."  When  they  do 
so,  as  soon  as  the  urine  has  cooled  down,  there  is  generally  some  diminution  in  the  watery 
constituents  of  the  urine  with  febrile  disturbance.  When  they  are  deposited  some  hours 
after  micturition,  increased  acidity  of  the  urine  is  indicated  from  changes  in  the  pigment 
or  extractives,  the  acids  being  probably  the  lactic,  acetic,  and  butyric.  A  drop  of  acid 
added  to  such  urine  will  cause  the  settlement  of  the  deposit  (Fig.  360).  Urates  are  dis- 
solved by  heat  and  alkalies. 
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Uric  acid. 


Oxalate  of  lime. 


Uric  acid  appears  in  transparent  urine  of  a  yellow  color,  and  is  usually  de{M>sited 
slowly.  The  crystals  are  variously  formed,  and  chiefly  rhombic,  with  the  angles  rounded 
off  or  lozenge-shaped.  (Fig.  361.)  They  are  soluble  in  i>ota8h  or  soda,  but  insoluble  in 
mineral  acids. 

Oxalate  of  lime  is  probably  secreted  under  the  same  circumstances  as  the  uric  acid, 
and  has  the  same  pathological  signification.     Dr.  Parkes  holds  this  view,  and  believes 


Fio.  303. 


Fio.  364. 


Phosphates. 

that  it  may  be  a  substitution  for  the  excretion  of  the  carbonic  acid  of  the  lungs.  It 
appears  as  octohedral  crystals  or  dumb-bell  like  bodies  (Fig.  362),  which  are  insoluble  in 
acetic  acid  and  alkalies,  though  soluble  in  the  mineral  acids,  such  as  the  nitric,  without 
effervescence. 
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The  phosphates  apjieur  as  tlie  animoniaco-magnesiau  iihosi.lmtfi,  tlie  phosi>liat.e  of 
ttia;ifnejiiH,  and  die  j)hosphat«.'  of  lime. 

The  first  oociirs  m  the  form  of  beautiful,  colorless,  transpnreiU  prLsms,  or  in  foliafeotis 
or  sCoUar  prisms.  It  is  supposed  to  be  i.Ii^[>osited  as  a  conseiiuenci^  of  fbc  decomposition 
of  urea^  and  is  first  seen  u[>on  the  surface  of  the  urine  as  an  iridescent  pediide  (Fig. 
303). 

It  is  soluble  in  acetic  acid*  but  not  by  beat. 

Tbe  pliosphates  of  magnesia  and  lime  occur  as  white  gravel,  usuidly  amorpboua,  at 
times  crystalline.  They  are  mostly  found  in  alkaline  urine  mixed  wit}»  pus  or  mucus 
(F\^.  364).     Tliey  are  insoluble  by  heat,  but  soluble  iti  acetic  or  the  ininenil  acids. 

Tyrosine  appeiirs  in  tbe  lorm  of  Htie  needles  or  sinrs  of  a  greenish  ye!biw  cobtr  (Fig. 
.^60).  Wlien  treated  wilb  nitric  acid,  urine  containing  it  becomes  of  a  <!eep  orange  color, 
and,  on  evaporation,  of  deep  yellow.  A  solution  of  soda  dropped  upon  this  Hake  produces 
a  red  tinge. 
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Cystine  occurs  in  colorless  hexagonal  phites  (Fig.  3t>(>),  or  light  fawned-colored  amor- 
pboij.s  tli'pordi,  and  is  sobible  in  ammonia  and  liydroehloric  acid,  insoluble  in  acetic  aciil. 

Heat  flissolvi's  only  the  urates  of  the  urine. 

Potash  dis!*olvt?s  all  deposits  except  the  phosphates  and  oxalate  of  lime. 

Hydrochloric  acid  (li*(solves  all  except  uric  acid. 

[To  make  the  various  t*^sts  for  urinary  de|K)sits  clear  to  the  reader,  I  have  introduced 
the  following  table,  exhibiting  the  action  of  the  main  reagents  employed  in  the  examina- 
tion  of  the  urine.     It  is  taken  from  Da  Costa's  work  on  Medical  Diagnosis. 


6p<?oiflo  grariljr 


Heat 


Nitric  add 


tlvdrocyoric  flckl 


ThrowR  down  de- 

pwit, 
L'jssolvHa  deiK>3it. 
I)<»e8  not  dJHSoLve 

doposit. 

PrecipitAtes   .     . 


Dissolves  .     .     .    . 

Cnasee  decomiwsi- 
tion    undtT  effer- 
veHcence. 

Pr^ripitntes    .     .     . 
Transforms     .     .     , 
l>fteo1s    hy   violet 
change  of  ofjlor. 


j    L'rine  high  colored.  I 

{    t'riue  pnle. 

IUriiif  hijs'ti  colored  or         f 
normal.  \ 

Urine  pale. 
/  S*ilubki  iu  acid. 
\   Insoluble  in  acid. 
Uratt'S, 
I'^ric  acid. 
Phosphates. 
Qniekly 

More  gradaally    .     . 


Increase  of  urea,  nric 

acid,  Ptc. 
Dial«?te8. 
Certain  forms  of  Bright*! 

(lisfa>k«. 
Exciisa  of  water. 
rhtwpbates. 
i^lbuiuen. 


Kurthy  pliosphnti-s. 
Alkaline  pl«.wi>hat«s. 
(•xalatt's. 

With  heat   .... 

Without  heat  .     .     . 

Uric  acid, 

UrateB  into  uric  acid. 

Uroxacthiue  or  indican. 


AlbumfMi. 
Urio  ftrii.1. 

Crystals   of  nitrate  of 
urea. 


f  Urea  decompoted  into 

\      carlxmateof  aimnouia. 
I  CftflKJiinte  of  lime. 
\  Uric  fleid. 
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Sulplrnric  acid 


Bolntion  of  potasaa . 


Water  of  ammonia 


•{ 


SoL  of  fhloride  of 
harium. 


Chatipes  color  of 
urine. 

PrucipUates  deposit 
(not  soluble  in  «x- 
cess  of  the  acid). 

PrncipilrttHS    .     .     . 

On    iKiilinj?    turtiB 
urine  brv)wn. 

Dissolves  ,     .     . 

Forma  golatinotia 

PrecipitateB   .     .     . 
Dissolves  .     .     .     . 


Precipitates 


Nitrate  of  silver .    .<  Preoipitatw 


Alcohol  or 
Ether  .     . 


tProdpitates  .  . 
Dissolves  .  ,  , 
Dnf«s  not  dissolve 


Disaolvea 


Brown     .     .    «     . 

Crimson  or  violet  (if  su- 
gar have  Weu  added) 
Violut 

Muoua. 

Earthy  phtKitphales. 

Sugar. 

Uric  aoid. 
Deposits  of  urates. 

Pas. 

Earthy  phosphAtt's. 

Vp>\'\iu\ 

Deposit  soluble  in  free 

acid. 
DejKJait   insoluble  in 

acid. 
Vellow  deposit,  soluble 

in  nitric  acid  and  am- 

moni.i. 
Wliitf  d«^ posit,  insoluble 

in  nitric  aiiid,  but  so- 

hublx  in  ammonia. 
Albunu'u. 
Hippuric  acid, 
rric  acid. 
Pat. 


Urohjemaiin. 
\  Biliary  acids. 


Indican. 


J  Phosphatee. 
I  Sulphates. 

Alkaline  phosphates. 


Chloride  of  sodium. 


The  facts  conttiinod  in  these  tabiikted  8latements  are  of  value  to  the  surgeon  an  well 
as  l!ie  phyxieian,  for  no  grjive  surgical  operation  should  be  uudertaken  until  the  urine  of 
the  fmtipnt  Ijaa  been  properly  investigated. — ►!.  B   H.] 

When  any  of  the  inorfranic  deposits  jitHt  deseribed  in;i^s  together  either  by  tliemsclvca 
upon  nny  nucleus  of  orfrunTe  matter  such  as  blood  or  a  fond^n  body,  a  stone  is  tlie  reisull. 
Tlii^  stone  may  form  in  the  kidney  ami  remain  there  ;  it  may  pass  into  the  hlatlder  and 
be  emitted  with  the  urine. or  rest  liiere  and  increase;  or,  the  ealeultis  may  have  its  origin 
in  the  bladder  either  from  the  precipitatioa  of  the  earthy  constituent'*  of  the  urine,  or 
from  the  irritation  of  a  foreip^n  body  introduced  from  wiibout.  A  stone  having  a  reual 
origin  and  resting  in  the  blailder  seems  to  have  the  power  of  extracting  from  the  urine  its 
inorganic  element^,  and  thus  rapidly  increasing;  oxalate  of  lime,  urate  of  ammonia,  uric 
acid,  [djosphate  of  lime,  or  triple  phosphate,  being  precipitated  by  its  presence,  and 
aggregating  or  crystalliaing  U|>on  its  surface.  It  act'*,  too,  after  a  lime,  ;is  a  foreign 
body.  M*t3  up  bladder  irritation,  and,  as  a  consequence,  the  phosphatic  sall^  are 
deposited  from  the  decomposition  of  the  urine.  Dr.  Owen  Ilees  has  shown  in  hi« 
'  Croonian  Lectured, '  18.5i»,  that  where  irritation  of  tin-  bladder  exists  either  from  a  cal- 
culus, foreign  body,  or  other  cause,  the  mucous  membrane  aecretes  an  alkaline  fluid  tluU 
tends  to  rause  a  precipitation  of  the  earthy  phosphntes,  and  the  formation  of  a  phosphatic 
deposit  upon  a  calculus. 

Renal  calculi  are  generally  composed  of  uric  acid,  urate  of  ammonia,  or  oxalate  of 
lime,  atid  I3eale  states  that  microscopic  renal  calculi  of  phosphate  of  lime  are  by  no  means 
uncommon.  These  concretions  may  be  either  impucteii  in  the  uriniferous  duct8»  lodged 
in  |»ouches  connected  with  the  ducta  and  increase  in  the  structure  of  the  kidney,  or  pasL* 
into  tjje  iw?lvis  of  the  kidney.  They  may  )\e  sinjjle  or  multiple  and  the  size  of  a  hemp- 
seed,  ntit,  or  walnut,  or,  they  may  be  so  moulded  to  the  divisions  of  the  pelvis  of  the  organ 
as  to  assume  an  ahnrescent  shape  such  as  that  figured  (Fig.  3G7).  Dr.  Oee  has  lately 
recorded  a  case  in  which  a  renal  cjilculus  weiglied  3<4  ounces  ( •  Med.-Chir.  Tnins.,'  iHTi). 
There  is  rt^ason  also  to  believf  that  a  renaU  like  a  vesical  calculus,  may  form  upon  « 
nucleus  of  blood  t!ie  result  of  an  injury. 

"When  the  atone  is  fixed  in  the  .structure  of  the  kidney,  its  presence  may  he  indicated 

,by  hut  f«-w,  if  any,  local  symptoms.     When  it  moves  about  in  the  pelvis  of  the  kidney,  it 

~  Sves  rise  to  sym(>toms  known  as  those  of  nephritic  colic ;  paroxysmal  lumbar  pain,  with 

'  nausea,  vomiting,  or  collapse,  irritability  of  bladder,  and  at  limes  painful  micturition  and 

lia^maturin  being  the  chief  symptoms. 

Wlien  tlie  stone  passes  into  the  ureter  all  these  are  aggravated,  [min  shooting  down  the 
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groin,  tinph,  and  scrotum  of  the  affected  side,  with  retraction  of  the  FiO'  3^"- 

totis,  aiul  thcst'  eoniJiuM'  tilt  the  stone  reaches  the  bladder,  when  a  inatsit* 

sudden  rdiff  is  ftdt. 

When  cideuli  acctininkte  in  tlie  kidney  and  increa-ie  in  size,  in- 
flammjition,  suppin-'atioii,  and  even  the  entire  destruction  of  the 
kidney,  may  ensue ;  ftUhough  it  is  remarkable  to  what  an  extent 
one  kidney  may  be  destroyed  without  giving  rise  to  any  symptoms;. 
On  the  other  hand,  severe  symploma  may  appear  for  a  time  and 
subsi^Je,  either  to  reappear  raontlis  or  years  later,  or  not  at  all.  Jn 
exceptional  cases,  a  renal  culcalns  may  be  discliarged  externally 
thriiHgh  iJje  h»in  with  suppuration;  Dr,  Cayley showed  such  a  spe- 
cimen at  the  Pathological  Soitiety,  lt!7  1.  A  stone  may  be  im|)acted 
in  llie  ureter,  and  not  nirely  at  its  vesical  orifice,  when  it  will  give 
rise  to  renal  symiitoms  by  obstruction^  &c. 

Alter  a  stone  had  reached  the  bladder,  it  may  be  discharged  with 
the  urine  or  become  lixed  in  the  urethra  and  cause  obstruction  ; 
or,  it  may  rest  in   the  bladder  and  increase,  and  then  require  surgical  treatment. 

It  is  probable  that  most  vesical  calculi  have  a  renal  origin,  and  that  some  small  nucleus 
of  either  uric  acid  or  oxniate  of  lime  forms  in  tlie  kidney  and  passes  downwards  into  the 
blafhler,  where  the  urine  supersaturated  with  these  constituents  deposits  them  upon  the 
renal  calculus,  and  increases  its  size.  Stones  thus  formed  have  been  called  priifmry  caU 
culuus  formations. 

When  a  foreign  body  has  been  introduced  into  the  bladder,  or  a  stone  has  descended 
into  it  and  sets  up  much  bladder  irritation  or  cystitis,  the  phosphatic  sjilts  ol'  the  urine  are 
de|Kif(ited  upon  il«  surface,  and  stones  thus  formed  are,  theretVire,  phosphatic.  When  urine 
is  retained  in  the  bladder  and  dccom[M>s(;s.  either  as  a  consecjuence  of  cystitis  following 
paralysis,  diseased  prostate*  urethra,  or  a  new  growtli,  its  earthy  constituents  are  thrown 
down  and  phosphatic  calculi  or  concretions  are  fi>rnied,  such  deposits  being  known  as 
grcotitJuri/  calculous  formation^.  How  far  these  latt^.T  may  increase  so  as  to  form  stones 
is  yet  an  open  question. 

All  these  chemical  constituents,  however,  require  to  be  held  together  by  a  kind  ot 
cement:  ♦' Marcet  referred  it  to  the  mucous  set-ietion  of  the  bladder;  Fourcroy  and 
Vau(pielin  to  albumen,  and  sometimes  to  gelatine  with  an  admixture  of  urea  ;  Berzeliu3, 
however,  could  not  determine  whether  it  was  comjwsed  of  fibrin,  allaimen,  gaseous  nmtler, 
or  mucus;  Brande  considered  it  to  consist  of  a  nnxlmre  of  gelatine  with  urea;  Scharling 
hold^  that  the  smaller  calculi  are  always  enveloped  by  a  layer  of  mucus,  albumen,  or  some 
Other  organic  matter,  tlie  tlocculi  of  which  entangle  and  ultimately  determine  the  crystal- 
lization of  the  more  insoluble  ingredients  of  the  urine  ;  nnd  Dr.  Hoskins,  as  quoted  by 
Gros.«.  extends  this  view  to  the  minutest  particle  of  tlie  concretion."— C'o«/«om. 

Urinary  calculi,  says  Poland,  may  be  arranged  like  the  deposits,  into  iwo  distinct 
classes,  TUg  first  will  include  calculi  of  uric  acid  und  the  urates,  with  their  modifica- 
tions, the  oxalates,  xanthic  and  cystic  oxide  (Dr.  G.  O.  Retis  regarding  the  oxalate  of 
lime  as  uric  acid  or  urates,  altered  after  secretion) ;  the  second^  the  phosjdiatic  cjilcnli,  A 
third  class  may  be  added,  c<msisting  of  the  rare  calculi  of  carbonate  of  lime,  the  fibrinous, 
the  uro-steidith,  and  the  siliceous  formations,  other  chemical  ingreflients  being  |>resent, 
such  as  organic  matters,  carbonate  of  magnesia,  silica,  oxide  of  iron,  benzoate  of  ammonia, 
oxalate  of  ammonia,  phosphate  of  iron,  urea,  &c.  The  oxalates  are  the  heaviest  stones, 
the  [diosphatea  the  liglitest  and  largest ;  few  exceed  an  ounce  in  weight.  Coulson  records 
one,  however,  over  six  pounds.  Recent  calculi  contain  moisture,  and  consequently  are 
heavier  than  old.  Stones  vary  in  sliape  according  to  their  position.  Thus,  reiml  ealtmli 
are  generally  irregular,  often  arborescent ;  those  in  the  ureter  elongated,  apiiroaching  a 
cylindrical  form.  Bladder  calculi,  when  single,  are  more  ovoid  and  thittened,  when  nud- 
tiple,  facetted.  The  mulberry  stone  or  oxahxte  is  always  tuberculated,  mostly  globular 
nnd  hard;  the  uric  acid  and  urate  calculi  smooth  and  regular,  the  phosphatic  irregular 
of  odd  shapes,  and  soft.     The  dumb-bell  calculus  is  usually  prostato-vesical  or  encysted. 

The  color  of  a  calculus  is  no  good  guide  to  its  nattire,  as  all  calculi  wlien  associated 
with  bladder  irritation  atid  ammoniacal  urine  beconio  covered  with  a  white  coating  of 
phosphatic  deposit,  A  stone  of  uric  acid,  however,  is  usually  fawn  or  brown-colored,  of 
urate  of  ammonia  cinder  gray,  of  oxalate  of  lime  brown  or  blackish -green,  of  xanthic  or 
uric  oxide  cinnamon-brown,  of  cystic  oxide  a  gray-greenish  hue- 

Phosphfltic  calculi,  as  are  other  forms  when  covered  with  a  like  deposit,  are  often  hor- 
ribly fetid  and  ammoniacal.     They  are,  too,  commonly  soft  and  friable. 
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Tlip  Mfrtion  of  a  calculus  reveals  its  structure,  and,  while  some  are  bomogeneouf?,  the 
majority  ilivspjuy  conceiitric  luyeiN  of  iliff'eront  dr^^ri-OiSi  uf  iliirkjie'ris  ;  exooptiomil  t;xjiinf)les 
displjiyin^  fine  liin's  rndiatiiifj  from  its  riMitre  of  a  (.TystalliBLi  furtii  wliicli  may  hu  se*'t\  in 
tlw  cysliiiM.  calfuhis  (Fig.  ^^71). 

Tlir  UirtertiDt  hiyers  of  a  crtlcuhts  may  havr>  i\w  same  composition,  or  difTer  widely. 
Wln-ti  the  latter,  the  calculus  is  known  ixs  aftcrnatinff :  Ixit  any  single  layer  is  generally 
coniposied  of  several  ingredients.  **  It  is  pndKilile,"  §iiysi  OfUing,  '*  tluit  if  a  very  exact 
analysis  were  made,  each  of  the  layers  of  nejirly  every  cnlcuhii*  would  be  found  to  contain 
urie  acid,  alkaline  urates,  fdioapliate  of  lime,  and  ammouio-phosphate  ctf  maj^nesia,  with 
or  without  tlie  oilier  eonstiiucnts  of  calculi.  Moreovtrr,  most  calculi  conUiin  traces  of  all 
the  salts  naturally  existini,'  in  the  urine,  as  w<dl  as  eoloriu;^  matter*  mucug,  &c." 

Mosl   caUuli  are  divisible  into  a  central  portion  or  nttr/ens,  uirh  an   outer   portion  or 

hoiiy„  and  occa'^ionaUy  there  ij*  an  outside  crnsit  tifpho^phjite  ( Fij;,  .^7l>). 

The  nucleus  may  In;  of  the  same  nature  or  diftt^rent  from  tin*  l>ody. 

It  may  be  composed  of  some  organic  material,  such  as  Iduod,  mucus,  &c.,  or  a  foreign 

body  introduced  ironi  without  (Fig.  372). 

1.  Uric  acfrf  calciduji  is  by  far  the  nmst  fre<[aent,  forming,  according  lo  Cadge,  iiine- 
tenths  of  all  primary  formations  (' Addresa  on  Surgery,'  1H74).  It  is  nsually  derived 
from  the  kidney,  and  wlieu  retained  in  the  bladiler,  becomes  a  Hatlene<i  oval  stone  of  a 
fawn  or  yellow  color,  with  a  compact  and  occjisionally  crystalline  laminated  structure 
(Fig.  308).  The  uric  acid  m  generally  mixed  with  the  alkaline  urates  in  variable  pro- 
portions, 

Tlii^  form  of  stone  is  often  fouiui  in  gouty  subjects,  and  generally  in  the  middle 
period  of  lite.     It  is  usually  associated   with  acid  urine,  and  such  as  is  prone  to  de|M>5it 

the  urates.  The  tiiiclei  of  most  calculi  are  of  tluA 
nature.  In  the  catalogue  of  calculi  of  the  Koyal 
College  of  Surgeons  ol'  England ,  plate  iv.  Fig,  •*», 
there  is  a  drawing  in  which  a  uric  acid  calculus  »« 
fthown  to  have  tormed  round  a  piece  of  steel. 

2,  The  urate  v/  ufufNouin  calculus  i;*  not  com- 
mon. In  (Juy's  Museum  there  are  only  eleven 
s|jecinieiis  of  it  out  of  ."1)4  calculi.  Most  coni{)ound 
calculi  contain  this  substance  in  abundance.  They 
are  seldom  large,  mostly  smooth,  and  of  a  grjiy- 
fawn  color.  On  section,  they  are  homogeneous  of 
indistinctly  laminated  and  have  an  earthy  fracturr. 
They  are  more  commonly  found  in  children  al« 
though  they  have  been  removed  from  adults. 
Guy's  Museum  contains  a  biittle  (No.  221.1)  in 
which  are  142  calculi  of  this  nature  which  Sir  A. 
Cooper  removed  Irom  tlie  bladder  of  one  patient. 
They  are  of  the  color  of  pija^-clay,  and  iu  the 
form  of  cubes  with  the  edges  and  angles  rounded  off.  The  mrity  of  this  form  of  calculuji 
in  probably  due;  to  the  solubility  of  the  salts. 

3.  The  ojtalfitf  of  time  or  mulberry  calculus  elands  second  in  point  of  frequency  to  the 
uric  acid  in  European  countries  j  though  l*r.  11.  V.  Curler  tells  us  that  theoxalati?  of  lime 

ingredient  predominates  in  all  urinary  calculi  in 
Fio.  369.  Northern    India    ('St.    Ge<»rge*a    Hospital    \ic- 

|K3rts,'  1871-72).  These  calculi  vary  in  color 
from  gray  lo  a  rich  brown  or  black,  and  have  an 
external  form  of  tubercular,  angular,  or  spinous 
character,  being  rarely  perfectly  smooth  (Fig, 
3f>I;»).  In  some,  the  surface  is  studded  with 
^1»^ '^<!^il^S^i  spines  so  aeute  aufl  slender  a8  to  re«iemble  thorns, 
while  in  others,  there  is  a  coaling  uf  acute  octo- 
hedrons  of  trans|mrent  oxalate  of  lime,  giving 
MoU.-irj  t«icuitt».  Iu  •ertton.  an  extremely  beauliful  appearance.     Occasion- 

ally the.««e  crystals  are  opaque  and  the  octohe* 
dron  is  flattened  when  the  calculus  appears  as  if  studded  with  pearl-sfiar  (I'rep.  2l.rj*, 
Guy's  Museum).  The  intervals  between  the  spines  are  sometimes  filled  with  umWs  or 
phosphates,  which  give  the  .stone  an  ovoid  form. 

The  section  of  a  mulberry  calculus  is  geuemlly  thai  of  an  itnperi't^tly  laminated  stnic- 
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ture,  the  consecutive  layers  Poniviiig  wiiviiiff  lines  wliiult  ot'ten  re^oiuble  tliy  kiiottt«l  Imirt 
of  an  oak  (Fig.  3('.0);  Uiit  ocfasiomilly  u  layer  of  oxalate  of  lime  is  tt>  Ije  seen  nrninged 
around  Ihe  interior  one  with  great  refjiikirily,  hiivin«r  a  n^markably  nidiaied  npiK-unmee 
like  a  series  of  inftnitely  minute  needles*  jilaced  sirie  by  ^idi?.  and  j)re.*!eiviiiiw  a  i>erfeclly 
porcellaneous  slruclure.  In  eoniiiuiind  calculi  tlie  oxalate  of  lime  dej)0:«it  givi's  to  the 
character  of  a  stone  a  remarkuldy  beautiful  api>earnnce  reaembllng  that  of  fortiticalion 
■gate. 

The  oxalate  of  lim*^  calculi  that  have  their  ori«zin  in  the  kidney  (and  pass  soon  after 
their  descent)  ore  usuiilly  small,  nniouth,  hemp-seed  l>o*llies. 

The  crystalline  mulberry  stone  in  of  a  pale-brown  color,  and,  accordinp  to  Dr.  Yelloly, 
composed  of  nearly  pure  oxalate  of  lime.  Poland  had  a  case  of  this  kind  in  which  the 
stone  on  extraction  cnimbled  lo  piece's  from  the  absence  of  any  bimlin^  mari*rijil  of  animal 
matter.  He  j^ivej^  also,  on  the  authority  of  Mr.  C.  William.sof  NorwiclK  an  account  of 
a  pure  white  oxalate  of  Vnne  calcuhis*  '*  This,"  he  says,  ♦'  is  of  a  milk-white  color,  pos- 
sesHes  a  hi|rhly  polished  surface,  is  of  extreme  rarity,  and  is  generally,  if  not  always,  found 
in  the  kidney;  its  external  surface  presents  no  crystuU,  but  is  perfectly  smooth,  though  it 
may  be  fspinous.     In  the  Museum  of  the  Norwich  Hospital  are  three  specimens." 

The  nwclens  of  a  mulberry  stone  usually  contains  uric  acid  (  Kijj.  3H^}<,  while  the  body 
is  often  made  up  of  alternate  layers  of  uric  acid  and  oxalate  of  lime.  The  urine  is  gene- 
ndly  acid.  Sin^rulur  ns  it  n»uy  appear,  the^e  rough  mulberry  Hhikh  rarely  ^ive  rise  to  so 
mueh  bladder  in'itation  as  the  smoolhcr  forms;  possibly  they  roll  about  less. 
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Mixed  cftlciiliis. 


Cy»tle  oxlita  calculus.    Gujr'ti  Mu«.,  No.  2143. 


■4.  Cffntine  or  cystic  os-iflv  esdculus  \s  of  rare  ocrurrence,  and  is  a  formation  of  the  kid- 
ney. Wolhiston  discovered  it  in  IHIO,  and  the  second  calculus  which  he  analyzed  is  in 
Guy*s  Museum  and  is  about  an  inch  in  diameter  (Fig.  371 ),  and  contains  sniphur  in  lar<ife 
proportions.  Poland  {Hnnts  out  its  hereditary  nature,  *ince  out  of  22  collected  cases,  10 
occurred  in  four  families,  an<l  in  these  the  ."^Mlijects  of  tlie  complaint  were  brothers.  The 
calculi  are  generally  rounded  or  sraimtli,  hut  may  be  slightly  tuberculated.  They  have  a 
wax-like  lustre,  au<l  appear  semi-transparent  and  glistening.  When  recent,  they  arc  of  a 
I»ale  ye||owish.V>rown  color*  but  when  kept  long  assume  a  jK'a-green  ap|iearance.  Dr.  IJird 
rem!<rks  upon  this  point,  **  It  has  bt?en  suggested  to  me  by  Dr.  Front  and  Dr.  Willis  titat 
this  alteration  in  tint  may  in  Pome  way  depenii  U}Mr»n  changes  proihiced  tii  the  8Mlphur." 

They  are  soft  in  consistence^  and  on  section,  present  a  very  imperfectly  radiated  struc- 
ture with  no  tendency  to  a  deve!o[tnient  of  concentric  layers.  They  yieid  easily  to  the 
knife  when  scraped,  and  form  a  perfectly  white  powder,  whether  the  calculus  be  green  or 
brown.     The  fracture  is  crystalline. 

.*>.  Phosphate  of'  lime  cfifcnius.^-TUcrc  are  two  varieties  of  this  form  ;  the  one  as  de- 
scribed by  WoUaston  of  renfil  origin,  consisting  of  neutral  phosphate  of  lime.  These 
usually  have  a  smooth  polished  surface  of  a  pale-brown  color,  and  are  regularly  laminated 
— the  lamina;  being  so  slightly  adherent  as  to  be  easily  separable  into  concentric  crusts; 
tn  gome,  line.s  are  seen  rarlialiug  in  a  direction  perpendicular  to  the  lamina!.  These  cal- 
culi contain  a  considerable  proportion  of  animal  matter. 

The  other  form  is  of  vesical  orifjin  and  com;josed  of  pho<»phate  of  lime  similar  to  that 
of  bones,  and  hence  often  called  "-bone  earth"  calculi.  They  are  more  common  than  t!ic 
former,  and  eonstitute  irregular  mas.scs  resembling  mortar,  or  a  granalar,  semi-crystalline 
pow<ier»  enveloped  in  a  tenacious  mucus  ;  these  latter  being  more  concretious  than  stones. 
There  are  thrtje  cases  on  record  in  which  the  pliosphalic  calculus  has  been  followed  by 
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Triple  phoiiptiAta  mlmlnM  vrlih  uenclcur 
uf  K  place  of  catbclcr. 


oth^T  forms.     Foreign  bodies,  lu  ii  rule  (und  vesical  calculi  of  long  standing  are  sucli), 
Imvt-  tlie  furtliy  phosphates  (|p|iositeil  upon  tliem. 

G.    yViy)/!*  ;//<«i«^A«/'<«,  or  ammoniactJ-tnugnesian  pho^pluile  calculus  is  rare.     The  Col- 
:c  of  Surgeons  pos*e8sefi  but  three  «pecimen.s,  and  Guy's  only  two.     No.  "IloA  in  (iiiy's 

Mnsfuni  shows  one  which  luis  no  nuclens,  but  a  ecntral 
cavity  lined  with  delicate  cryelalp  of  triple  phosphate, 
retsembling  the  crystals  of  quartz  in  the  caviliejs  of  flints, 
wliile  No.  2152  i^  n  section  of  a  large  calculus  of  the 
kind  on  a  nucleus  of  a  tol)aeeo  pipe.  Fig.  372  repre- 
sents Ruch  a  calculus  formed  round  a  piece  of  broken 
catheter,  and  occurred  in  the  practice  of  my  friend  Dr. 
Kitchener, 

7.  T\\(;/tfsible  calculus*  or  the  phosphate  of  lime  >s'jth 
phosphate  of  magnesia,  and  ammonia  calculus,  is  the 
woit /ret/ueut  of  the  phof^phatic  calculi.  It  is  generally 
due  to  the  presence  of  ammoniacal  urine  from  cyjtliti*, 
and  constitutes  the  crusls  that  forms  on  other  calculi,  or 
on  foreign  bodies  introduced  into  the  bladder.  These  calculi  increase  to  a  large  size,  are 
irregular,  and  mould  themselves  to  the  position  in  whtcli  tiiey  are  placed,  often  filling  the 
bladder.  Tlieir  color  is  white,  gray,  or  dull  yellow,  their  consistence  friable  and  moix^ 
earthy  than  any  other  variety,  ftometimea  so  soft  ns  lo  resemble  moist  chidk. 

Their  appearance  on  section  t^  thus  described  by  Mr.  Tiiylor  in  the  aitaloguc  of  the 
cjdculi  of  the  Royal  Colli-ge  of  Surgeons  of  England  : — "  They  are  frequently  com|>o<»ed 
of  concentric  lamina-,  which  in  general  adhere  but  slightly  lo  each  other;  between  the 
lamina*  shining  cry&tals  of  the  triple  phosphate  are  often  obfierved  ;  or  some  of  the  himime 
are  entirely  wanting,  and  these  form  a  white  friable  ma-'^s  like  chalk;  in  others*  they 
appear  serai-crystalline,  as  if  made  up  of  numerous  small  crystals  confusedly  nggregali-d 
together.  In  calculi  that  have  a  crystalline  and  glistening  texture  the  triple  phosphate  is 
most  abundant,  while  the  calcareous  phosphate  is  in  excess  in  those  which  hove  an  lunor- 
pbous  earthy  appeamnce." 

8.  The  carbonate  of  lime  calculus  18  a  very  rare  form.  Thudichum  8ay»  that  prostatic 
calculi  sometimes  consist  almost  entirely  of  this  substance.  In  Guy's  Museum,  No, 
21h7",  such  a  vesical  stone  exists  of  a  snow-white  color,  with  a  nucleus  of  uric  acid. 
Odling  says  that  calculi  which  have  undergone  partial  decomposition  in  the  bladder  often 
contain  this  ingredient. 

y.  The  uric  (of  Liebig)  or  Tunlhic  oxide  calculus,  which  bears  a  close  relation  to  uric 
acid,  is  as  rare  as  the  last.  Dr.  Marcet  detected  the  substance  in  a  stone  of  eight  grain** 
weight,  but  no  remains  of  it  are  at  Guy's.  Stromeyer  re-discovered  it  in  a  stone  weigh- 
ing 335  grains,  removed  by  Langenbeck,  which  was  laminated,  and  of  a  bright-brown 
color.     A  portion  of  this  calculus  is  in  Guy's  Museum,  No.  2145". 

10.  Th*\fihrfrwns  colrttfng  of  Marcet  and  Prout  recpiires  notion,  although,  according  to 
Bird,  it  must  be  regarded  as  a  portion  of  dried  inspissated  albunvinous  nuitler  exuded 
from  an  irritated  kidney.  Such  pseudo-calculi  pre:»ent  considerable  lustre  and  a  viiit?oiis 
fracture. 

11.  The  urO'SleaUth  taUuluB  seems  to  be  mad(»  up  of  fatty  matter.  It  has  been 
described  in  Heller's  *  Archives,'  XMA^k  and  by  ^loore  in  the  'Dublin  Quart,  .lourn.* 
for  1854.     In  HuiUer's  collection  there  is  likewise  a  tine  specimen  of  the  kind. 

12.  Blood  calculi  have  likewise  been  described  by  Marcet,  and  Rolwrts  has  recorded 
one  taken  from  n  sheep  by  Jlr.  Lund,  of  Manchester.  All  recorded  ctisea  have  been  con- 
nected with  renal  h.amaturia.  Silica,  and  also  the  urates  of  soda  and  lime,  are  occiisional 
ingredients  in  a  stone. 

With  this  brief  description  of  the  varieties  of  stones,  for  much  of  which  I  am  indebted 
to  Poland's  article  in  '  Holmes's  System,'  it  may  Ix^*  well  lo  consid«^r  if  any  iliagnoAis  oi 
their  nature  can  be  made  before  their  removal,  and  for  thia  purpose  the  character  of  the 
urine  is  of  great  value. 

If  it  be  ucid  the  stone  is  either  uric  acid,  oxalate  of  lime,  or  a  mixture  of  the  two  ;  and. 
As  the  uric  is  more  common  than  the  oxalate,  the  proUibilities  jwint  to  the  former.  When 
the  urine  contains  either  ingredient,  the  nature  of  the  layer  iluil  h  being  depoeiied  is 
eslablished. 

Gouty  people  are  more  prone  lo  uric  acid  than  to  oxalate  calculi. 

if  the  urine  be  nlknline  (nnwjixed  alkali  as  indicated  by  the  permanent  change  in  the 
te«t  pa|ier»  the  earthy  phosphates  or  the  carbonate  of  lime  calculi  are  indicated  j  if  from 
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tl)e  carhona^^T^mmonto  tlm  result  of  (Iecom|»osili<jn  of"  the  urine,  the  mixed  phosphates; 
that  iijt,  a  crust  of  these  is  being  dt^pouited  upon  an  unknown  nueh.'us. 

When  a  ?tiinll  stone  has  hern  previously  pjxssed  and  examined,  great  help  is  given 
lonards  the  formation  of  an  t>pinion,  and  also  when  pravel  has  been  pasi-ed. 

In  Kngland,  one  person  in  lOO^onu  dies  annually  from  stone,  in  Scotland  one  in 
50,000,  and  in  Imhind  one  in  2U0,0U0.  The  proportion  of  deaths  varies  greiitly  in 
difterent  districts,  Cailj^e  inforoiinjj  us,  in  his  very  able  address  given  before  the  British 
Med.  Assoc,  for  1874,  that  in  Norfolk,  the  mortality  from  stone  h  one  in  about  42,000, 
and  in  Cheshire,  one  in  about  12.1,0(10, 

The  bills  of  mortality  indicate,  that  ten  males  die  to  one  female  from  calculous  disease, 
and  ^fone  is  said  to  be  found  in  m^n  twenty  times  more  frequently  than  in  women.  It  is 
probable,  however,  that  stones  form  as  readily  in  the  one  as  in  the  olhtr,  but  that  in 
women,  owing  to  the  Fhorlne^s  of  the  urethra  and  its  capability  of  dilatation,  (Iiey  are 
more  readily  discharged,  large  stones  not  being  rarely  discliarged  in  the  female  sex  by 
natunil  eftbrts.  (  Vide  Stone  in  Female.j  The  stiitistics  of  M.  Civiale,  Coulson,  and 
Thompson  indicate  that  about  <)0  per  cent,  of  tlie  cases  of  calculi  are  found  in  subjects 
under  twenty  years  of  age,  10  or  12  ])er  cent,  in  those  between  twenty  and  forty,  12  to  lo 
per  cent,  in  those  between  forty  and  sixty,  and  about  10  to  12  per  cent,  above  sixty. 
But  in  taking  these  absolute  numhers  and  comparing  them  xvith  the  relative  numb<TS  of 
persons  living  at  the  diffei'cnt  periods  of  life  named,  it  wt^uld  appear,  that  children  and 
young  pei-sons  are  less  liable  to  caleidous  disorders  than  has  been  commonly  supposed,  and 
that  for  twenty  years  and  upwanls,  the  tendency  goes  on  increasing  in  a  very  remarkable 
manner  to  the  end  of  life  ;  or,  as  Sir  H.  Thompson  puts  it,  that  the  '"proportion  of  elderly 
calculous  patients  to  the  existing  population  at  llieir  own  ages  is  larger  than  the  propor- 
tion of  children  afflicted  is  to  the  number  of  existing  children." 

Two-thirds  of  the  cases  of  stone  that  have  come  under  our  notice  in  hospital  practice 
are  in  children,  and  half  of  these  are  under  five  years  of  age.  These  young  ones  are, 
moreover,  g».'nerally  oi'  a  healthy  and  rutldy  aspect,  and  form  a  contrast  to  those  admitted 
for  other  diseases,  the  formation  and  presence  of  a  atone  in  young  lite  being  apparently 
not  incompatible  with  good  Ijeallh, 

With  respect  to  the  causes  of  stone  I  concur,  with  Cadge,  that  *'  it  is  safer  to  attribute 
lithuria  to  dyspepsia  and  nud-a-ssimihttion,  which  probahly  concerns  all  the  digestive 
organs,  than  to  fix  the  fault  mainly  on  one,"  and  that  this  condition  arises  from  the  want 
of  milk  as  an  ordinary  article  of  diet,  for  whilst  in  the  children  of  the  poor,  stone  in  the 
bladder  is  so  common  as  to  constitute  half  the  whole  n umber  of  cases  met  with  in  practice, 
it  is  seldom  seen  in  the  more  opulent  classes. 

STOITE  IH  f  HE  BLABBER, 

When  a  stone  has  descended  from  the  kidney  into  the  bladder  it  may  give  rise  to  no 
more  marked  symptom  tlian  a  slight  urinary  irritation;  and  when  it  passes  with  the 
urinary  stream  this  symptom  will  disappear. 

When  the  calculus  rests  in  tlie  bhuJder  and  increases,  it  usmilly  gives  rise  to  more 
characteristic  syniptoras  which  difler  widely  in  diUerent  subjects,  and  apparently  have 
little  to  do  witli  the  nature  of  the  stone. 

In  some,  indeed  in  the  majority  of  cases,  the  symptoms  are  so  slight  as  to  be  disre- 
garded, whilst  in  the  larger  number  the  symptoms  have  frequently  existed  for  many 
months  if  not  for  years  before  advice  is  sought.  Indilference  or  carelessness  may  occa- 
sionally be  the  cause  of  this  delay,  but  as  a  rule,  it  is  due  to  the  uncertainty  of  the  symp- 
toms and  the  com[)nratively  little  inconvenience  the  patient  suiTers.  It  is  a  rare  thing, 
however,  for  a  parent  to  seek  professional  advice  for  a  child  suffering  with  stone  until 
heemafuna  has  been  observed,  some  prolapse  of  the  rectum  taken  place,  or  the  pain  which 
the  child  experiences  after  micturition  become  pronounced ;  although  in  such  a  case,  it 
will  generally,  upon  inquiry,  be  learnt  that  the  child  for  many  months  had  been  observed 
to  play  with  or  drag  the  penis  after  micturition,  that  the  stream  of  urine  had  occasionally 
been  interrupted  in  its  flow,  and  that  a  frequent  call  to  make  water  had  long  existed. 

These  symptoms,  therefore,  with  tolerable  accuracy  denote  the  presence  of  a  calculus, 
though  its  existence  can  only  be  atTirined  positively  on  its  absolute  detection  by  a  sound. 
Yet  nearly  all  the  symptoms  which  have  been  enumerated  can  be  produced  by  other  and 
less  im|»ortant  conditions,  and  more  particularly  by  an  elongated  and  adherent  prepuce. 

Retention  of  urine  in  an  otherwise  healthy  child  is  almost  always  caused  by  the  irapac- 
tioD  of  a  stone,  and  when   incontinence  exists,  it  frequently  indicates  the  presence  of  a 
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caleuhifl  v  hicli  hai*  hoen  forming;  for  a  lengthened  period,  and  which  is  often  connected 
with  renal  as  well  an  vesieal  changes  of  iiti  orgjiiiic  character. 

In  ndult  life,  inrlttferenee  li>  early  symptoms  is  nut  common,  and  a  frequent  desire  to 
pass  water  when  persistent  will  soon  induce  a  man  to  seek  advice  ;  and  as  ihis  may  be 
tlie  only  pymptora  of  stone,  it  should  neitlier  be  disregarded  nor  lightly  treated.  Indeed, 
with  such  a  symptom,  a  sound  should  at  once  be  ptu<sed,  thi?  being  the  readiest  and  best 
means  of  proving  whether  a  stone  be  tlie  cause  or  not.  The  symptoms  that  indicate  the 
presence  of  a  calculus  will  be  found  to  vary,  from  the  slightest  irritation  of  the  bladder  lo 
the  severest  agony,  and  those  which  have  been  described  will  be  present  in  dirterenl 
degrees  of  severity  or  in  ditferent  combinations.  The  imjwrlance,  however,  of  an  early 
detection  of  a  calculus  is  so  great,  that  in  every  case  of  persistently  irritable  bladder  which 
\a  not  clearly  the  prodwct  of  some  other  atfection,  it  is  better  to  suspect  the  existence  of  a 
stone  and  examine  with  a  sound  than  run  the  slightest  risk  of  overlooking  it,  and  conse- 
tpieeilly  of  increasing  the  dangers  (which  are  always  gretit)  of  exciting  or  keeping  up 
organic  disease  in  the  bladder  and  kidney.  It  is  h>  be  reniemljered  that  the  presence  of 
a  calculus  is  chiefly  dangerous  lo  life  from  t!ie  organic  renal  changes  it  is  liable  to  excite; 
and  that  neither  the  operation  of  lilhotrily  nor  lithotomy  is  commonly  fatal  if  such  changes 
have  not  token  place.  The  early  detection  of  a  stone  becomes,  tlierelbre,  necessarily  u 
point  of  the  highest  importance. 

The  confirmed  symjitoms  of  vesical  calculus  m  the  adult  are,  pain  of  different  degrees 
of  intensity  referred  to  the  bladder  and  aggravated  on  any  sudden  movement,  such  as  by 
riding,  jumping,  or  jolting  of  the  body;  pain  during  and  particularly  al'ter  the  act  of 
micturition,  extending  along  the  urethra  to  the  penis  ;  exhaustive  straining,  and  the 
passage  of  IdoocL  During  the  flow  of  urine,  a  sudden  arrest  of  the  stream  will  often  be 
observed,  this  arrest  being  followed  after  the  laj>ae  of  a  moment  of  time  by  the  return  of 
the  tlow,and  this  interruption  may  be  repcMted  more  than  once  in  e.ich  act  t^f  micturition. 
Retention  or  incontinence  of  urine  may  complicate  the  case.  Rectal  irritation  and  tenes- 
mus with  or  without  prolapse  are  also  freipn_>nt  symptoms;  and  reflected  pains  along  cer- 
tain nerves  are  very  constant.  Thus,  pain  in  the  glans  penis  is  most  common,  and  pain 
in  the  scrotum,  perineum,  and  down  the  tliiglis.  Jolin  Hunter  relates  a  case  of  stone  in 
which  f>jiin  in  the  left  forearm  was  the  only  indicntson  of  a  want  to  make  water.  Some- 
times the  bladder  symptoms  may  be  severe  for  a  time  and  tlven  cease,  or  suddenly  appear 
af\er  any  extra  exertion-  In  the  former  ease,  the  stone  probably  becomes  fixed  in  n  w»r- 
culus  and  ceases  to  irritate;  in  the  latter,  it  escapes  from  a  sacculus  and  makes  its  pres- 
ence known.  As  long  as  the  blailder  remains  healthy  the  clianges  in  the  urine  will  Ik? 
but  sliglit,  but  when  the  stonct  acting  as  a  foi-cign  body,  sets  up  cystitis,  all  the  symptoms 
of  that  affection  will  appear,  with  the  muco-i>urn!ent  discharge  and  ammoniacal  urine. 

When  the  symjttoms  have  exi.^ted  for  any  lengthened  period,  the  probabilities  of  renal 
comjtiications  are  great,  as  indicated  by  albuminous  urine  with  lumbar  pain  and  anasarca. 

In  rare  cases,  a  persistent  erection  of  the  penis  is  present. 

Fia.  373. 
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Fig.  374.— Cblld'i,  oatvrat  alie- 
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But  these  symptoms  of  stone  are  mently  suhjeetive:  they  are  those  given  by  the  pa- 
tient; and,  however  suggestive  of  the  affections  they  may  be,  are  not  conclusive,  since  nil 
may  be  produced  by  other  bladder  affections.  The  only  conclusive  evidence  lo  be  ob- 
tained is  by  the  physical  examination  of  the  bladder,  or  by  the  "sounding"  of  the  patient 
with  a  Tnetailie  sound  or  catheter,  by  the  *'  ringing"  of  the  stone  against  its  end. 

To  sound  a  patient  susfjccted  of  stone,  the  horizonlal  position  should  be  selected,  and 
tbe  pelvis  raised  on  a  pillow.     The  bladder  should  contain  a  few  ounces  of  urine  if  |>o««i- 
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Lie,  three  or  four  being  enough  and  eight  btiinfj  arnpU*,  and  the  rectum  sVioiild  be  empty. 
When  the  bladder  is  emjjtVi  some  lew  oimces  of"  water  shoiikl  be  injected.  For  a  child,  a 
small  metallic  bulijous  catheter  or  souml  with  a  short  sharp  eurve  should  be  iisrd  (Fig. 
374),  llie  bulbous  end  beini;  one  size  larger  than  the  stem,  and  for  the  adults  a  similar 
injitrnment  suttictfs  (Fig,  373). 

All  instrument  with  a  long  curve  may  glide  over  the  atone,  and  will  certainly  fail  to 
find  one  lodged  behind  the  prostate  ;  it  i?,  also,  less  movable.  The  short  curved  eatheter 
can  be  made  to  turn  tlownwards  to  explore  the  base  ot*  the  bladder  with  the  same  lacility 
as  it  can  the  sides.  A  hollow  sound  or  catheter  is  better  than  a  solid,  a.s  a  stone  will 
often  be  detected  on  drawing  off  the  urine,  as  the  bladder  in  the  act  of  contracting  may 
throw  the  stone  u[>on  the  end  of  tl»e  instrument,  and  thus  make  its  presence  known.  The 
catheter  should  not  have  a  stylet.  [A  solid  instrument  is  freqiieutly  used,  and  genemlly 
answers  the  purpose. 


Fjo.  375. 
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Sound  for  exuaialjig  bUddar.] 

The  instrument  should  be  warmed,  freely  oiled,  and  passed  carefully  and  ftlowly  into 
the  bladdiir,  nor  ought  its  introdtictiort  to  give  pain.  It  should  be  at  first  pn^IiLnl  well 
home  towards  tlie  posterior  part  of  the  organ  to  search  its  base,  and  thf-n  tnrne<l  fir.st  to 
one  side  and  tliea  to  tlie  other  to  aeareh  its  sides,  the  ^ound  during  the  operation  being 
gmdualty  witlidnvwn  and  again  pushed  back.  When  an  enhirged  prostate  exist)*,  and  a 
stone  is  suspected  to  lie  in  a  pouch  behind  the  so-called  gland,  the  beak  of  the  instrument 
must  be  turned  backwards,  and  in  this  way  every  corner  of  the  bladder  can  be  examined. 
When  no  *'ring"  of  the  calculus  can  be  obtained,  the  water  may  be  partially  drawn  off, 
and  by  this  manceuvre  success  will  often  be  the  result.  In  children,  the  introduction  of  a 
finger  into  the  rectnm  facilitates  at  times  the  search,  and  the  [tressure  of  the  hand  above 
Ihc  pulKJS,  often  facilitates  the  tietcciion  of  the  stoue. 

A  large  stone  is  generally  touched  on  the  sound  entering  the  neck  of  the  bladder,  and  a 
small  one  usually  lies  at  the  base  of  the  bladder,  either  to  the  right  or  left  of  tlie  median 
line.  An  encysted  stone  is  a  rarity.  A  stone  may  often  be  felt  at  one  time  antl  not  at 
another;  consequently,  when  well-marked  symptoms  exist  any  hasty  opinion  as  to  its 
absence  is  to  be  avoided.  Mr.  F.  L'Estninge,  of  Dublin,  has  invented  a  sounding-l)oard 
to  be  fastened  to  the  top  of  the  sound  for  intensifying  the  noise  produced  by  the  instru- 
ment when  it  strikes  a  stone  in  the  bladder.     It  is  an  ingenious  instrument, 

Mr.  Napier  has  invcntcil  a  pewter  souml,  the  surface  of  which  being  oxidixed  by  nitric 
acid  is  easily  scratched  when  coming  in  contact  with  a  stone.  It  seems  to  be  of  use  when 
the  stone  is  otherwise  dilficuU  of  detection.  For  the  same  purpose  the  microphone  raay 
possibly  prove  of  value. 

The  ojjeration  of  sounding  ought  to  revwil  something  raore^  however,  than  the  presence 
of  the  stone,  si]ch  as  its  size  and  nature,  and  whether  more  than  one  is  present.  The  size 
is  indiculed  by  the  extent  of  surface  passed  over  hy  the  point  of  the  instrument  ;  and  the 
nature,  by  the  noise  emitted  on  the  striking  of  the  stone,  such  hard  stones  as  the  uric  acid 
or  oxalate  of  lime,  giving  a  sharp,  dear,  ringing  sound;  while  the  light  and  soft  phos- 
phatic  calculi  yield  a  dull  one.  The  roughness  of  the  oxalate  of  lime  calculus  may  also 
be  generally  felt.  In  children,  with  the  finger  in  the  rectum,  the  six?  of  the  calculus 
can  often  be  re^ndily  made  out.  The  character  of  the  urine,  as  already  pointed  oiil,  throw« 
some  light  upon  that  of  the  calculus.  The  value  of  chloroform  in  facilit.'iting  the  search 
for  a  stone,  more  particularly  in  children,  is  so  gre4it,  that  it  shoidd  ahuost  always  be 
employed.  In  sounding,  the  surgeon  must  not  be  misle<l  by  the  sensation  given  by  the 
rugous  or  roughened  bhidder,  the  viscus  feeling  hard  and  uneven  to  the  end  of  the  svittnd, 
and  the  examination  giving  {Mtin.  When  this  condition  is  made  out  all  sounding  should 
be  given  up,  tor  the  existence  of  such  with  a  stone  is  almost  unknown. 

In  children,  the  instrument  may  strike  against  the  sacrum  or  sjiine  of  the  ischium  and 
mislead,  but  in  this  case  there  is  no  sound  emitted  ;  indeed,  the  surgeon  must  be  careful 
to  /i(?ar  as  well  as  to  feel  the  stone  before  he  is  satisfied  as  to  il^  presence,  as  there  are 
many  affections  of  the  bladder  and  prostate  that  in  their  clinical  history  and  jdiyslcal 
symptoms  simulate  those  of  stone,  hut  in  none  is  any  perceptible  sound  given  when  using 
(he  metallic  instrument,  sis  in  stone.  The  ouly  unequivocal  sign  of  adculus  is  the  sound 
produced  on  striking  the  siouc. 
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In  forming  a  diiigTio«ii8,  the  surgeon  should  always  remember  that  when  irritation  at  the 
neck  of  the  bladder  arises  from  stoni',  it  is  referred  to  thci  ghms  penis  ;  when  frorn  disease 
of  tht^  bhulder,  to  the  organ  itself;  iind  when  from  disease  of  the  prodtute,  to  thv  perinoum 
or  rectum. 

When  a  calculus  is  suspected  in  the  female,  a  vaginal  examination  will  often  enable  the 
surgeon  to  fed  lh<'  foroign  body.  It  will  also  remove  aill  such  sources  of  fallacy  us  are 
prone  to  follow  from  ulerintJ  afiectioos.  In  female  children,  a  rectal  examination  will  do 
as  well. 

Trk-ataifnt. — A  calculus  having  been  detected  in  the  hliiddtr,  there  is  only  one  form 
of  treatment  which  can  be  successful,  and  that  is  its  removal ;  fur,  with  rare  exceptions,  u 
stone,  if  allowed  to  remain,  will  set  up,  not  only  bladder  disease,  but  kidney  mischief, 
ending  in  death. 

A  stone  mny  be  removed  by  a  cutting  otieration,  liihoiotny  ;  or  by  a  crushing  one, 
lithotrity;  the  treatment  hy  lithontn'jttics  sind  electrolysis  has  hitherto  met  with  indifier- 
eiit  success.  * 

In  former  times,  small  stones  were  removed  from  the  bladder  by  forceps.  Sir  B.  Brodie, 
Sir  W.  Blizard,  Boyer,  George  Bell,  and  others,  have  recctrded  many  such  cases.  Sir  A. 
Cooper's  celebrated  case,  in  which  he  removed  eighty  small  stones  by  this  means.  Is  well 
known  ;  but  ilu*  practice  has  been  entirely  superseded  by  tlie  lithotrite. 

Liithontriptics,  or  stone  solvents,  were  vised  long  before  the  composition  of  urinary 
calculi  had  been  made  known,  and  were  mostly  alkaline  remedies;  and  the  roost  cele- 
brated nostrum  of  Joonnn  Stephens,  for  which  the  govemmenl  of  1730  gave  a  reward  of 
E5000,  was  composed  of  burnt  egg-shella  and  snails,  wilh  Alicante  soap.  Prout  showed 
^he  value  of  fluid  as  a  solvent  in  calculous  affections  ;  Chevalier,  of  alkalies  ;  and  Ch.  Petit, 
more  particularly  of  the  \'ichy  springs.  There  can  be  no  little  doubt,  too,  that  in  the 
lltbic  acid  form  of  stone,  alkalies  have  an  imdeniable  intluence  in  checking  their  increase, 
if  not  in  aiding  their  solHlion,     In  other  stones  they  have  no  such  inHuence. 

Dr.  Koberts,  who  has  in  recent  years  paid  much  attention  to  this  suhjecl  (*  Med.-Chir. 
Trans.,'  18C5),  seems  to  think  that  *'  the  results  obtained  hy  his  ex|»eriments  demand  a 
considerable  modification  of  the  prevailing  opinion  reganling  the  inutility  of  the  solvent 
treatment;  they  suggest  an  essential  improvement  in  the  treatment  of  >•<■»«/ calculi ;  they 
indicate  that  uric  acid  and  cystine,  under  cert.iin  circumstances,  are  capable  of  solution  in 
the  hln<lder,  by  means  of  alkaline  salts  administered  by  the  mouth,  at  a  rate  which  admits 
of  1  ►radical  application  ;  and  that  in  picked  cases  a  solvent  treatment  deserves  to  be  rego- 
lulely  tried."  He  adds,  however,  "  that  the  solvent  tre^itment  is  only  applicable  in  those 
cases  of  vesical  calculi  in  which  the  urine  is  acid,  the  stone  not  larger,  its  compusition 
known  to  be  uric  acid,  or  strongly  suspected  to  be  such."  The  best  solvents  are  the 
acetate  or  citrate  of  potash,  suHicient  doses  being  given  to  make  the  urine  neutral  not 
alkaline. 

Brodie  showed  that  an  injection  into  the  bladder  of  a  solution  of  nitric  acid,  two  or 
three  minims  to  the  ounce  of  water,  had  the  power  of  dissolving  phosphatic  calculi  ;  and,  , 
upon  this  suggestion,  other  experimenters  have  tried  other  fluids,  such  us  weak  alkaline' 
solutions  for  uric  acid  calcidi,  carbonate  of  Hthia,  borax,  and  acetate  of  lejul,  etc. ;  but 
there  is  this  great  disadvantage  in  the  practice,  that  the  solutions  are  apt  to  irritate  the 
bhidder,  and  thus  do  more  harm  than  gooil.     In  tlie  laric  acid  and  oxalate  of  lime  calculi,  i 
they  are  almost  useless.     In  the  phosphatic  stones,  most  surgeons  admit  the  value  of  the 
practice,  a  solution  of  diluted  nitric  acid^  5'j  'o  a  pint  of  water,  injected  into  a  bladder 
where  phosphates  are  being  deposited,  being  of  greut  value  in  many  caaea.     Such  a  prac- 
tice  must,  however,  be  carried  out  with  great  caution. 

The  aid  of  the  galvanic  battery  baa  been  employed  to  break  up  stones  by  Dr.  Bonce 
Jones,  Sir  W.  O'Shaughnessy,  and  others ;  but  the  success  attending  the  ex{>erimentti  h&s 
not  been  sutficient  to  warrant  the  recommendation  of  the  means. 

Small  stones  may  often  be  washed  out  of  the  Idadder  by  means  of  the  tirioe ;  and 
patients  who  are  prone  to  the  passage  of  renal  calculi  into  the  bladder,  and  to  the  forma* J 
tion  of  lit  hie  acid  or  other  gravel,  showld  ha,  directed  once  a  day,  when  the  full  bladderl 
is  about  to  discharge  its  contents,  to  arrest  the  flow  of  urine  by  holding  the  jK-nis,  i^mll 
then  suddenly  to  allow  the  strenm   to  flow;  in  this  way  the  water  passing  with  a  rush^j 
carries  away  any  small  stone  or  sand  that  might  be  resting  in  the  bladder.     I  have  knov 
this  practice  to  be  followed  by  good  success.     Old  men  should  do  this  on  their  Imnds  nnii 
knees.     When  a  stone  is  too  largo  to  pass  in  this  way,  it  must  be  removed,  which  t«  to 
done  by  means  of  litlnDtomy  or  lithotrity. 
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Lithotomy  or  Lithotrity  in  cases  of  Stone. 

bladder  in  children  may  safely  be  treated  by  litfiotomy.  It  o«frbt 
to  be  pfrf'ornnnl  as  simri  as  a  <i(nw  bits  l>t'f^n  detected  in  tbe  blsiddor,  for  tbe  dangers  of 
any  individtial  cuse  can  be  fairly  measured  by  tbe  size  of  tbe  stone  and  tbe  duration  of 
the  symptoms.  Tlje  longer  a  calculus  hm  existed,  tbe  greater  are  the  probahililies  of 
renal  disease  comidicntirig  the  case;  and  the  dangers  of  lithotomy,  independently  of  its 
own  special  risks,  are  mostly  due  to  ibo  kidney  affection.  When  the  stone  is  hirge,  the 
neck  of  tlie  bladder  nuiy  be  so  injured  as  to  set  up  a  fatal  peritonitis,  and  hemorrhage 
may,  in  exceptional  cases,  catifie  death  :  hut  in  skilful  bands,  the  o[»eratioii  of  lithotomy, 
in  patients  under  puberty,  ia  most  sueeesslul. 

Sir  W.  Fergusson  informs  us,  in  Ids  Colleo^e  Lectures,  that  out  of  fifty  cases  of  lith- 
otomy in  children,  he  lost  only  two.  In  my  own  practice,  out  of  upwards  of  tldrty  cases 
under  puberty,  1  liave  lost  but  one,  and  tlien  the  patient  was  ten  years  old  ;  he  had  had 
symptoms  all  hii?  life,  and  incontinence  of  urine  for  four  years.  The  stone  was  two  ounces 
in  weight,  ancl  two  inches  in  diameter.  He  died  with  peritonitis  and  extreme  disorganiza- 
tion of  the  kidney. 

In  children,  therefore,  it  may  be  safely  asserted  that  success  may  with  some  confidence 
be  lo*>ked  for  after  lithotomy,  when  performed  with  care  and  skill.  •*  It  may  rea^^onsibly 
be  doubted  if  better  can  be  done  before  fitteen  than  cutiinfr  for  stone," — F^r<jiisson. 

Lithotrity  in  a  chihL  with  fine  instruments,  may  be  a  jusLitialde  o|ipmtion  in  exceptional 
cases  when  the  cateulus  is  known  to  be  very  small  ;  but,  as  a  rule,  in  patients  under 
puberty,  lithotomy  oujjht  to  be  selected.  In  Great  Britain,  this  practice  is  generally  fol- 
lowed hy  surgeons  ;  although  in  France,  lithotrity  is  more  frer|iii_'ntly  selected. 

In  stone  in  thie  bladder  in  adults,  how^ever,  no  such  general  rule  can  be  laid 
down,  although  it  may  safely  be  asserted  that,  whenever  a  stone  is  found  in  the  Idudder 
of  a  male  adult,  its  removal  by  lithotrity  ought  primarily  to  be  entertained,  and  lithotomy 
had  recourse  to  only  when  lithotrity  is  iufijiplicahle.  In  tolerably  healthy  subjects,  where 
the  stone  i«  small  or  of  moderate  dimensions,  that  is,  about  one  inch  in  diameter,  litho- 
trity is  to  be  prefen-ed  to  lithotomy,  as  the  danger  of  lithotomy  raftidiy  increases  with 
age,  the  mortality  being  one  in  eight  between  seventeen  and  forty,  one  in  four  above  that 
age.  I  have  cut  twenty-four  adult  male  subjects  with  six  deaths,  or  one  in  four;  and 
Thompson  out  of  seventy-eight  cases  lost  twenty-nine,  or  one  in  two  and  thrce-r|uarters. 

"'  When  lithotrity  is  employed  for  stones  as  large  as  a  (bite  or  a  small  chestnut— and  it 
is  impossible  to  deny  the  excellent  chance  of  success  which  this  method  offers  to  the  sub- 
jects of  such  stones — a  certain,  but  still  only  small  proportion,  of  deaths  must  be  expected  ; 
and  the  rate  of  mortality  will  correspond  with  augnienlation  in  the  size  of  tbe  stones, 
and  with  tbe  amount  of  existing  disease  ami  age  on  the  part  of  tbe  patient.  Given  a 
smuU  stone  in  a  fairly  healthy  person,  and  success  is  certain  ;  the  possibility  of  contingency 
in  such  a  case  depending  only  on  the  pwsence  of  those  remote  and  excessively  rare  con- 
ditions which  will  make,  for  an  individual  here  and  there,  tlie  mere  passing  of  a  catheter 
a  cause  of  death.  In  an  adult  subject,  with  a  urethra  of  good  calibre,  and  not  over-irri- 
table— with  a  prastute  of  normal  size,  or,  if  enlarged,  not  over-sensitive,  or  interfering 
with  the  passage  of  the  lithotrite — with  a  bladder  fairly  healthy,  and  capable  of  contain- 
ing at  least  four  ounces  of  urine — a  moderate  stone,  and  a  patient  endowed  wiHi  good 
health  aivd  an  ordinary  amoimt  of  pluck,  the  operation  of  lithotrity  may  be  undertaken 
with  every  prospect  of  success."  **  It  is,  however,  unwise  to  apply  as  a  rule  lithotrity  to 
any  stones  above  moderate  size  ;  and,  if  any  calculus  is  sufficiently  large  to  require  what 
is  known  as  the  fenestrated  instrument,  it  is  better  to  employ  lithotomy."  Tliis  is  the 
conclusion  of  Sir  H.  Thompson  al'ter  an  experience  of  422  cases  of  lithotrity  with  thirty- 
two  dejiths,  or  one  in  thirteen  c}iseg.     (*  Med.-Chir.  Trans.,*  1878.) 

When  severe  bladder  mischief  complicates  the  case,  lithotrity  is  otit  of  the  <piestioD, 
and  lithotomy  should  be  selected,  althotigh  experience  confirms  what  C.  Hawkins  has 
stated,  that  lithotrity  niiiy  be  performed  with  success  when  the  bladder  ba.'^  been  in  a  very 
considerable  state  of  irritation,  and  secreting  much  ropy  mucus.  The  irritation  and  the 
secretion  of  mucus  diminish  as  the  operations  are  perlbraied,  and  nearly  cease  before  the 
whole  of  the  calculus  has  been  removed.  These  ctises  certainly  rof]uire  much  caution  in 
their  management;  still  they  are  by  no  means  those  in  which  lithotrity  is  to  be  rejected. 

When  renal  disease  can  be  made  out  as  existing,  lithotrity  is  no  more  favorable  an  ope- 
ration than  lithotomy;  when  associated  with  bladtler  complications,  the  cutting  operation 
is  probably  tbe  right  one  to  adopt,  even  if  only  as  a  means  of  giving  relief,  althougli,  when 


Olt] 


LITHOTRITY. 


the  stone  is  tfrnnll  and  tlie  renat  syinittoras  uncertain,  lithotrity  maj  be  undertaken  with 

sucreijiS. 

When  the  surgeon,  however,  on  passinj^  an  instrument  into  the  bhidder  finda  the  ure- 
thra narrow  nnd  irrilnbte,  "  the  neck  of  the  bladder  and  mucous  nirmbninf  partic-ulurly 
sensitive,  tlje  prostate  fiomewbdt  hirge  and  so  tirm  in  substance  that  it  Una  been  dilHt-uU  lo 
pass  a  sharp-curved  instrument ;  the  bhidder  disposed  to  throw  oft'  its  Hnid  contents;  the 
stone  large^  perhaps  mure  than  one,  and  possibly  withal  an  irritable  temperunienl  and  a 
want  of  moral  and  physical  eourage,  it  is  to  ine,  write*  Fergwsson  (*  Lect.  on  Prog,  of 
Surg.,'  1JS67),  "very  doubtful  if  the  opemtion  of  lithotrity  should  be  resorted  to;'* 
although,  he  adds,  *' it  is  remarkable  how,  in  some,  these  conditions  become  nioditied  by 
care  and  preliminary  manipnhitive  treatment.** 

Paralysis  of  the  bladder  does  not  positively  preclude  the  pmctice  of  lithotrity,  though 
it  necessitates  extra  care  and  gentleness  in  manipulation,  and  may  require  the  mechaniejil 
removal  of  the  fragments  by  a  pcoop  or  Clover's  apparatus.  (Fig.  .S,*H>a,)  An  enlarged 
prostate,  unless  mecltanically  interfi'ring  with  the  introduction  of  the  instrument,  u  by 
no  means  an  itisupcrable  bar  to  litliotrity. 

"Formerly,"  wrote  Aston  Key  (1887,  'Guy's  Ut-ports')^  *^  patients  laboring  under 
calculous  disorders!  enterlaiued  a  feeling  of  dread,  almnsl  amounting  to  horror,  at  the  idea 
of  having  a  stone  in  the  bladder.  Hut  since  the  introduction  of  lithotrity  they  no  longer 
entertain  the  dread  of  tlieir  siyniploniH  depending  on  the  presence  of  a  stone,  and  when  the 
stone  is  found  they  ebeerfuliy  make  up  liieir  minds  to  undergo  an  ojK'mtion,  which  they 
regard  as  free  from  danger,  anil  nearly  so  from  pain.  I  have  known  a  patient,  and  more 
than  one,  to  be  plea.«*cd  wiib  the  discovery  of  a  stone  in  the  bladder,  convinced,  as  he 
expressed  it,  lliat  he  could  look  for  an  t'ixsy  cure  from  the  new  operation.  The  exaggerated 
statements  of  the  advantages  of  lithotrity  have,  thus,  not  been  unattended  with  goo«l; 
they  iiave  been  the  means  of  inducing  per-*on!3  to  come  forward  tr>  obtain  relief  when  the 
disease  was  incipient  ami  the  stone  smadl.  Since  the  introduction  of  lithotrity  the  sur- 
geon examines  the  bhwlder  with  great  care,  knowing  tbe  imiKirtauce  of  discovering  the 
calculus  at  the  earliest  period.  The  early  syuijitoms  of  nione  are  thus  watched  with  more 
jealoui^y  on  the  part  of  the  surgeon,  and  ar«  not  so  scrupulously  concealed  by  the  patient. 
The  advantages  of  an  early  knowledge  of  the  existence  of  a  stone,  and  of  prompt  measure« 
for  its  removal  are  known  to  both.  The  restilt  of  this  is,  that  patients  apply  tor  advice 
when  the  stone  ii*  small,  the  bladiler  uninjured  by  its  presence,  and  the  kidneys  free  from 
disease.  In  three  persons  out  of  four  who  apply  for  advice  for  symptoms  of  calculus, 
the  size  of  the  stone  and  the  conditions  of  the  viscus  render  lithotrity  an  easy  and  a  safe 
operation," 

These  extracts  wliich  I  have  given  from  Aston  Key's  paper  written  forty  years  ago, 
migbt  have  been  from  the  pen  of  a  more  recent  writer,  as  they  most  accurately  represent 
tbe  a»lvaf»tage8  of  what  was  then  called  the  new  operation,  and  prove  how  the  great 
surgeon  who  wrote  them  recognized  its  value. 

It  would  thus  appear  that  in  cfii/dren,  lithotomy  ought  to  lie  the  nde,  ami  lithotrity  the 
exception-  In  adults^  litliotrity  ought  Uv  be  tbe  rule  and  lithotomy  the  exception — the 
latter  operation  being  selected  only  when  the  former  is  impossible  from  some  urelhn^l  or 
prostatic  irritability  or  mechanical  obstruction,  sievere  bladder  disease,  or  a  large  stone. 
Ki'nal  disease  in  all  cases  renders  douhtlul  (he  ]U"ognosis  of  any  operative  procedure,  the 
weight  of  evidence  lending  in  favor  of  a  cutting  rather  than  a  crushing  oj>eralion  under 
such  circumsti»nces,  though  vvlieti  the  stone  is  small,  litliotrity  is  not  precluded. 

In  cases  in  which  neither  operation  can  be  recommeiuletl,  or  when  both  are  rejected,  it 
is  wonderful  fmw  long  patients,  the  subjects  of  stone  and  organic  disease,  by  care  and 
good  advice  will  live,  and  how  little  irritation  a  calculus  sometimes  cjiuses;  and  though 
the  knowledge  of  this  fact  sboiild  not  in<luce  a  surgeon  lo  leave  alone  n  patient  who  haa  j 
a  stone,  it  is  enougli  to  enable  him  to  give  hope  and  encouragement  to  one  wliose  life 
wouhl  be  endangered  by  any  surgical  attempt  at  its  removal,  for  palliative  treatment  is, 
doubtless,  a  source  of  great  comfort  and  a  valuable  means  of  prolonging  life. 
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"  In  the  whfde  of  my  pnjfessiona!  experience,"  says  Fergusson  in  his  College  Lecture*,^ 
lHf>7,   "1    know  not  of  a  useful  operation  which  has  bwni  so  sliamcfully  overpraised,  and  i 
tbereby  damaged  in  cimmeler  as  lilhotrilv.     I  know  not  any  process  in  fturgerj'  rrquirin^l 
more    forethouglil,    knowledge,    manipulative    skill,    and    alter-judgment,      ♦*  Nor  is    il 
possible,*'  writes  Thompson,  ''to  conduct  all  the  manipulations  with  too  mueU  care  and 
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geDtleness."     Tliese  opinioTis,  enmnatin»  as  they  do  from  two  of  llie  most  experienced 

lithotriti^ts  of  the  present  day,  ought  always  to  Ik^  rememU^red,  since  lliey  are  true  to  a 
degrt'u  llial  surgeons  only  who  liuve  had  some  exfieriemce  in  the  o|iemllon  C4in  npprecirtte* 
To  Mr.  Klderton,  n  Northampton  surgt'dii,  h  due  tlie  nnTit  of  being  th«  first  to  construct 
an  inBlrument  for  the  purpose  of  crushing  a  cakulos,  attd  enahling  iJie  patient  to  pass  it 
I  by  tlie.  urethra  ('Edin.  Med.  and  Surg.  Journal,'  April,  IHiCI);  hut  lithoiriiy  was  first 
realized  ajs  an  operation  and  successfully  practised  by  C'iviale  in  1H24,  and  to  him  the 
profession  is  chiefly  indebted  for  the  operation,  though  Leroy  d'Etiolles,  Ileurlelonp, 
Amugsat,  and  others  did  much  towardi^  favoring  the  pnictice.  It  is  probahle,  liowever, 
to  Henrlekuip  that  Briligh  surgeons  are  mostly  indebted,  as  he  came  over  to  England 
about  1829  and  explained  fully  to  the  profe!*sion  the  mechanism  of  his  improved  instru- 
ment-s  and  tlie  steps  of  the  o[>eration,  and,  on  the  invitatiow  of  Mr.  Aston  Key,  tliis 
iutitruction  was  given  in  the  theatre  of  Guy's  Hospital.  Weiss^  in  1823,  had  previously 
devised  a  screw  lithotrite,  and,  after  Henrteloup's  visit*  and  probably  from  information 
ac<juire<l  througli  him,  so  imjiroved  it,  that  all  modern  instruments  are  hashed  upon  that 
which  lie  then  introduced.  Aston  Key,  lirodie,  Coslello,  Hodgson^  Fergusj^im,  and 
Other!*,  sub.Hequently  ]iraetij4ed  the  operation,  and,  upon  the  result  of  their  experience  with 
that  of  Civiale^  the  operation  bus  become  a  recognized  one,  the  instruments  employed 
Laving  been  vastly  improved  and  their  use  better  understood. 

In  1820  Aston  Key  read  a  paper  on  lithotrity  at  the  Ilunterian  SociPty,  and  the  report 
of  a  Bucceiisful  ciise,  and  in  *  Guy's  Reports'  for  1887  will  be  found  a  masterly  paper  u|ioti 
the  pubjecl  by  the  same  surgeon.  In  1834,  P'ergusson  abo  wrote  on  lithotrity  in  the 
»Edin.  Med.  and  Surg.  Journal,'  in  which  he  introduced  his  rack  lithotrite,  and  to  him 
as  well  as  to  Sir  B.  Brodie,  Sir  H.  Thompson^  and  Charles  Hawkins,  most  of  our  modern 
improvements  are  due. 

In  a  former  p,nge,  the  dillieidt  question  was  briefly  discussed  as  to  the  class  of  cases  in 
which  lithotrity  shouhl  be  selecteil,  and  in  this  the  mode  of  o[>eration,  the  preliminary  and 
afler-frealment,  remain  to  be  exphuned.  For  it  may  f^afely  he  stated,  that  no  oases 
re«^uire  more  careful  preparatory  Ireiitment  and  more  cautious  after-treatment  than  those 
now  under  consideration. 

Starting,  theri'fore.  with  (lie  assumption  that  our  patient  is  middle-aged  and  healthy; 
the  stone  of  moderate  dimensions  and  not  too  hard  ;  the  uretlira  of  normal  size ;  bladder 
healthy  and  capable  of  retaining  easily  about  four  or  six  ounces  of  urine — conditions  under 
which  operative  interference  ought  to  be  most  favorable — -it  is  always  well  to  keep  the 
patient  (piiet  for  a  few  days,  and  to  test  the  urethra  and  bladder  as  to  their  capabilities  of 
bearing  the  mechanical  irritation  of  the  instrument  by  the  introduction  of  a  sound  ;  atten- 
tion should  be  paid  at  the  same  time  to  the  condition  of  the  secretions,  &c.  With  every 
attention,  however,  it  is  not  uncommon  to  meet  with  cases  in  which  tiie  mere  passage  of 
a  sound  is  toilovved  by  severe  Icwal  and  constitutional  disturbance,  and  in  lithotrity,  such 
a  complication  is  most  detrimental.  On  the  other  hand,  where  irritability  exists,  the 
occasional  introduction  of  an  instrument  is  often  followed  by  relief. 

When  the  bladder  is  inflamed  and  irritated  by  the  presence  of  a  stone,  rest  is  most 
essential,  with  the  use  of  alkalies  and  the  decoction  of  I  he  Trilicura  repens,  or  oiher 
drugs  suitable  for  cystitis.  When  the  urine  is  ammoniacal,  the  bladder  should  be  emptied 
and  washed  out. 

liy  these  means  tlie  symptoms  may  subside  and  the  bladder  become  capable  of  retaining 
sufficient  urine — tour  to  six  ounces — to  allow  of  ihe  operation  being  performed,  where 
previously  it  would  have  been  impossible. 

**  11  a  stone  be  small,  and  it  he  possible  to  make  away  with  it  at  a  single  operation,  I 

fiihould  not  mind  advising  lithotrity  on  a  very  lirief  acquaintjinee  ;   but  if  the  operation  is 

I  likely  to  renuire  two  or  more  sittings,  then  1  should   think  it  wise  of  the  surgeon  to  test, 

a»  it  were,  his  patient's  constitution  by  a  repeated  preliminary  use  of  a  bougie  or  soond," 

— Ferfjusson. 

The  patient  having  been  prepared  for  o[M>ration  by  the  treatment  just  laid  down,  the 
bowels  cleared  by  a  mild  aperient  or  an  enema  tlie  day  beforehand  the  bladder  sulRciently 
distended  by  the  patient  retaining  his  nrine  as  long  as  he  conveniently  can  before  the 
«urgeon*s  visit,  the  operation  may  then  be  proceeded  with. 

Operation The  patient  shoidd  be  placed  upon  a  Hrm  horse-hair  mattress  or  sofa, 

the  (lelvis  raised  by  means  of  a  pillow,  and  the  knees  slightly  raised  and  aeparateil,  care 
Iniing  taken  that  only  such  fjortions  of  the  pelvis  are  exjiosed  as  are  necessary  to  allow  of 

le  surgeon's  mani]iiilalioii,  for  a  sudden  chill  often  acts  upon  the  bladder  and  induces  it 

I  contract  and  expel  its  contents. 


618 


LITHOTRITY. 


Fio.  376. 


^, 


■»JX 


The  instrument  selected  by  the  surgeowj  Imviug  been  previously  well  warmed  and 
oiled,  is  tlien  to  be  carefully  introduced,  no  force  being  employed,  indeed,  it  may  idmoBl 
be  iillowed  to  fall  into  tlie  bladder  by  its  own  weight,  the  surgeon  simply  guiding  it.  » 

The  bladder  thus  reached  and  the  instrument  pressed  well  into  the  organ,  the  object  ia 
to  seize  the  stone,  which  can  cither  be  clone  by  ao  depressing  the  iithotrite  with  its  of)en       . 

blades  Jis  to  allow  of  the  Ptone  falling  be- 
tween ibem,  or  by  turning  the  open  in-  ' 
strument  to  the  stone  and  picking  it  up. 
ThQ  first  is  the  older  and  the  more  usual 
method,  and  the  one  I  have  eoninionly 
adopted,  the  second  being  useful  where 
the  first  is  inapplicable,  where  the  pros- 
tate is  enlarged,  and  the  stone  rests  in  a 
hollow  behind  it.  It  grows  in  favor  with 
experience.  I 

I  give  the  Jirst  or  Englith  mtthod  I 
(Fig.  376),  in  Brodie's  words:  **  Tlie  rule 
for  seizing  the  calculus  (which  I  must 
acknowledge  to  have  first  learned  from 
witnessing  tfie  very  dexterous  operations 
of  HeurteUnip)  is  as  simple  as  possible. 
The  patient  lying  on  hia  back,  the  handle 
of  the  forceps  (Iithotrite)  is  elevated, 
which,  of  course,  brings  the  convex  part 
of  the  curved  extremity  of  it  in  contact 
with  the  posterior  surface  of  the  bhiddcr, 
where  it  is  contiguous  lo  the  rerturo. 
The  forceps  is  then  t<»  be  opt-ned  by  with- 
drawing the  sliding  blade  to  a  greater  or  less  extent,  according  to  the  probable  size  of  the 
caic^du^,  the  fixed  blade  being  at  the  same  time  pressed  gently  downwards  in  the  direc- 
tion of  the  rectum.  The  object  of  tljis  inanipylatlon  is,  that  the  forceps,  being  lielow  the 
level  of  the  othtT  parts  of  the  blaJder,  the  ciilculus  may  fall  into  it  by  its  own  weight, 
and  it  is  generally  successful.  If  it  shoidd  not  do  so,  the  forceps,  witi»out  l)€ing  moved 
from  its  situation,  may  be  gently  struck  with  the  hand  on  one  side,  or  on  its  anterior  part, 
and  the  slight  concussion  thus  communicated  to  tlie  bladder  will  probably  be  sufficient  to 
dislodge  the  calculus*,  and  bring  it  within  the  grasp  of  the  instrument.  If  it  should  be 
otherwise,  the  forceps,  being  closed,  may  be  very  gently  and  cautiously  turned  to  one 
side  or  the  other,  so  that  the  curved  extremity  of  it  may  make  an  angle  of  2.5 '^  or  even 
30'^  with  the  vertical  line  of  tlie  body,  then  opened  and  pressed  in  the  direction  of  the 

rectum  in  the  manner  already  described."  , 

"  When  tlie  |trostate  gland  is  mucli  enlargt'd  there  is  sometimes  a  diiRculty  in  seinnfl^H 
the  calculus,  arising  either  i'nna  it  lying  under  that  f>art  of  the  gland  which  projects  int^^l 
tiie  bladder  or  from  the  impediment  which  it  offers  to  the  elevation  of  the  handle  of  the 

instrument.    For  such  cases  the  ojx^ra- 
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ting  table  invented  by  Heurteloup, 
which  enables  the  f>atient's  shoulder 
to  be  suddenly  lowewnl,  is  very  conve- 
nient; or  the  sjime  purpose  will  be  an- 
swered sufliciently  well  if  the  ]Nittcnt 
be  placed  on  a  light  sofa  the  end  of 
which  may  be  raised  by  an  assistant. 
The  calculus  is  then  seized,  not  tn  that 
part  of  the  bladder  which  adjoins  the 
rectum,  but  in  the  fundus,  this  beins 
rendere<l  the  lowest  j.K)intby  the  eleva- 
tion of  the  pelvis." 

The  iecond  mode  of  seizing  the  sCooe 
may  be  described  as  that  of  Civiul^ 
(Fig.  34.').  It  is  thus  given  by  Sir 
H.Thompson:  •*  Its  principle  is  the 
reverse  of  the  preceding.  By  the  t>osi- 
tion  of  the  patient,  the  ctntre  oj  tht 
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bladder  and  space  henrath  ii  are  selected  as  the  area  of  operation  ;  no  depression  is  inatle  ; 
contact  between  the  walls  of  tlie  bladder  and  the  instrument  is,  ns  mucli  Ji*  possible, 
avoided.  The  instrument  is  applied  to  the  stone  in  tlie  situation  wliieii  this  naturully 
takes,  and  llie  operator  cnreftdij  avoids  moving  it,  or  any  movements  of  concussion 
whatever,  Jiowever  sli<rht.  This  improved  method  is  in  part  due  to  the  mechanical  im- 
provements which  have  been  made  in  the  lithotrite  of  late  years.  The  method  was 
scarcely  possible  until  the  present  instruments  existe«l." 

*' We  sliall  iK»w  consider  it  in  detail.  The  blades  having  entered  the  cavity  of  the  bladder, 
the  instrument  elides  easily  and  j^moijtlily  down  the  trigone,  which  in  tlie  living  and  liealthy 
organ  is  an  inclined  plaue,  allhougln]uite  otherwise  in  theatonied  and  in  the  dead  bladder. 
In  many  eases  the  stone  is  grazed  by  the  instrument  us  it  passes,  and  the  slightest  lateral 
movement  of  the  blades,  right  or  lett,  will  determine  oh  which  side  it  lies.  Jt  so,  the  ope- 
rator is  careful  not  to  disturb  it,  but  he  inclines  the  bhules  slightly  away  from  the  side  oh 
tehich  it  lies^  carrjnng  the  instrument  gently  in  towards  the  posterior  wall  of  the  bladder, 
while  the  male  blade  is  slowly  with  draw  n»  It  is  important  always  to  bear  in  ndnd  that  as 
long  as  the  blades  are  near  the  neck  of  t!ie  bladder  the  male  blade  cannot  be  withdniwn, 
since  it  would  impinge  on  that  sensitive  [mrtand  cause  [tain  or  injury.  Having  done  so,  he 
now  inclines  the  well-opened  lithotrite  towards  the  stone,  slowly  closes,  and  almost  cer- 
tainly seizes  it,"  **  But  suppose  no  stone  was  felt  on  entering^  he  is  then  directed  simply 
to  withdraw  the  male  blade  an  inch  or  more  in  the  middle  line,  to  incline  the  blades  to 
the  right  side  about  4.'j^,  and  then  to  close  them  without  altering  the  axis  of  the  shaft,  or 
otherwise  disturbing  the  central  pjsitiun  of  the  instnmient.  Thus,  in  almost  all  positions, 
the  stone  is  seized  sideways  by  the  blades  of  the  lilliotrite.  and  very  rarely  by  their  ex- 
tremities. If  no  stone  is  felt,  he  then  turns  them,  opened,  to  the  left  in  a  similar  manner, 
and  then  closes  them.  Observe,  that  the  blades  are  always  to  be  opened  before  they  are 
turned^  for  this  reason:  if  the  turn  isjirst  made  and  the  blades  are  aubscf/ttently  opened 
the  chance  is  that  the  male  hlade^  as  it  is  withdrawn^  will  move  the  stone  away  :  whereas 
if  the  blades  are  inclined  while  open^  the  sto7ie,  if  there^  is  almost  certainly  seized.  This 
is  one  of  the  many  apparently  minute  but  extremely  important  points  of  wlvich  systematic 
lithotrity  is  made  up.  To  return,  it  is  very  rare  that  the  stone  will  elude  the  search  thus 
far,  but  if  it  does,  depress  the  handle  of  the  lithotrite  half  un  incli  or  so,  which  raises  the 
blades  very  slightly  from  the  Hoor  of  the  bladiler,  and  turn  them  another  4r>'^  to  the  left, 
bringing,  in  fact,  the  blades  horizorUuUy  to  the  left  ;  if  successful,  turn  them  gently  to 
borizontal  in  the  right,  and  close.  These  five  positions — vertical,  right  and  left  incline, 
right  and  left  horizontal,  explore  the  bladder  fully,  middle^  right  and  left,  and  will  almost 
certainly  find  any  stone  of  moderate  size  in  a  healthy  bladder.  The  object  is,  at  the  same 
time,  strictly  to  avoid  comraunicaLing  any  jerk  to  the  instrument  or  to  tlie  bladder.  In 
all  these  movements,  if  properly  executed,  there  has  l>een  barely  contact  of  the  litho- 
trite with  the  vesical  walls;  at  all  events,  no  pressure,  nothing  to  provoke  undue  pain,  or 
cause  contractions  of  the  bladder.  li\  however,  there  is  an  enlarged  prostate,  causing  an 
eminence  at  the  neck  of  the  bladder,  or  depression  behind  it,  or  the  stone  is  very  small, 
or  we  are  ex[doring  for  some  fragment,  at  the  close  of  the  case,  which  is  suspected  to  have 
eluded  previous  search,  the  blade  may  be  reversed  so  aa  to  point  downwards  to  the  floor, 
and  the  object  sought  may  then  often  be  secured  with  ejwe.  If  seeking  for  a  small  stone 
or  for  fragments,  we  shall  employ  a  lithotrite  with  short  blades,  which  can,  therefore,  be 
reversed  with  much  greater  ease  than  one  with  long  blades. 

"  In  order  to  do  this  properly  in  the  normal  bladder,  the  handle  of  the  lithotrite  is 
depressed  another  inch  or  so  between  the  patient's  thighs,  so  that  the  line  of  the  instru- 
ment, instead  of  being  directed  obliquely  a  littlu  upwards,  is  level  with,  or  even  points  a 
little  below  the  horizon  ;  the  blades,  supposed  to  have  been  already  brought  to  the  hori- 
zontal, as  before  described,  are  cjiutiously  turned  about  45*^,  say,  to  the  right  (right 
reversed  incline),  so  as  to  point  obliquely  to  the  lloor,  which  should  be  barely  felt  or  very 
lightly  touched  by  them.  No  pressure  should  bo  made  on  this  part  of  the  bladder  by  any 
part  of  the  instrument,  and  it  is  easily  avoided  by  depressing  sutficiently  the  handle  of 
the  Hlholrile  ;  then  close  the  blades;  next  turn  tJjem  back,  that  is  u|>wards,  over  to  the 
left  (left  reverse  incline),  and  close.  Lastly,  they  may  be  brought  round  to  the  reversed 
vertical  position,  and  the  floor  lightly  swept ;  this  requires  the  maximum  depression  of 
the  handle,  and  is  only  necessary  to  pick  up  small  friigments  with  n  short-blacled  instru- 
ment. But  when  the  prostate  is  considerably  enlarged,  and  a  stone  or  fragments  have  to 
be  sought  behind  it,  the  lithotrite  is  reversed  without  depressing  the  handle. 

"  All  these  movements  are  to  be  executed  at  or  beyond  the  centre  of  the  vesical  cavity, 
the  proper  area  for  operating,  without  hurry,  rapid  movemeul,  or  any  other  which  partakes 
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of  lh«  nature  of  a  j«'rk  or  concussion,  anr!.  if  in  a  fairly  liealtliy  bliid<1er,  without  clausing 
mon*  tlian  a  very  sliplit  dt'i;re*.*  of  pain  to  the  pnlJent.  Tlie  onerator's  oyc  is  also  to  be  (W) 
fumiliar  with  tlie  scale  mark«_Ml  on  tht*  sliilinj;  rod,  tliat  Itc  knows  at  a  glance  the  exact 
interval  whicii  it  intiicatcs  as  existing  between  the  blades  in  the  hiadder.  It  is  essential 
to  good  practice,  while  nmnipukting  the  lithotrite,  to  maintain  the  axis  of  the  inslrument 
as  far  as  possihle  always  in  the  same  direction.  The  hiades  only  are  to  be  moved  ;  the 
shaft  should  occupy  the  same  incUnatioo,  unless  when  this  is  intentionally  altered.  In 
screwing  home  the  gmall  blade  the  ojwrator  is  very  apt  to  move  the  lithotrite  also  at  each 
turn  of  the  screw,  unlesti  he  is  conscious  of  the  care  necessary  to  avoid  the  evil.  All 
lateral  movements^  all  vibration  and  cfnicnsston^  necessarily  tell  on  the  neck  of  the  bladdrr 
and  prostatic  urethra,  where  the  instrnoient  is  mogt  closely  emibraced  and  its  mobility  is 
inost  limited.  To  that  jmrt  of  the  lithotrite  which  occupies  the  anterior  portion  of  the 
urethra  mwch  freedom  of  lateral  movement  is  permitted,  .ind  in  the  bladder  the  instrument 
is  free,  althouifh  in  a  less  decree;  but  the  axis  or  tixed  point,  as  re<rards  latenil  movement, 
ii5  at  tlic  part  indicated,  whieh  ift  also  the  most  sensitive  !>{>ol  of  the  entire  passajje.  Ilenee 
the  aim  of  the  operator  should  he  to  produce  in  this  situation  no  motion  of  the  lithotrite 
except  that  on  its  own  axis.  Few  of  the  details  of  the  operation  require  more  practice  to 
master  tJian  this. 

"There  is  one  imiiortant  rule  with  reference  to  the  situation  of  the  calculus  in  the 
bladder.  The  lar<?er  it  is  the  more  certain  it  is  to  be  found  lying  near  the  neck  of  th« 
bladder  in  the  ordinary  recumbent  position,  while  a  small  one  is  usually  detected  at  the 
back  of  the  trigone.  This  position  of  the  large  stone  requires  a  ditft-rent  method,  and  it 
will  be  found  almost  invariably  successful.  The  moment  the  lithotrite  enters  the  bladder 
it  is  not  to  be  pu>hed  onwards  to  the  bottom  of  the  cavity.  First,  let  tlie  blades  be  inclined 
nway  from  the  side  on  which  the  stone  is  felt,  then  push  on  the  female  portion  of  the 
instrument  only,  by  itself,  a.s  far  as  it  will  go,  mainfaining  the  male  blade  at  the  neck  of 
the  bladder;  it  is  now  only  necessary  to  incline  towards  the  stone,  and  it  will  be  seized 
almost  certainly  at  once.  But  if  the  operator  commences  by  pushing  on  the  whole  instru- 
ment, and  then  withdraws  the  male  blade,  accordijig  to  the  ordinary  custom,  the  blade  is 
infallibly  drawn  against  the  large  stone,  which  it  therefore  fails  to  catch,  and  presses  it 
back  against  the  neck  of  the  bladder,  prtiducing  pain,  irritation,  antl  [>erhap»  bleeding; 
this  is  a  practical  rule  of  importance," 

Such,  tiien,  in  the  main,  is  the  method  of  Civiale  for  finding  the  stone.  It  is»  doubt- 
leas,  an  admirable  one,  and*  in  skilled  hands,  is  at  least  equal  to  the  English  methotl. 
For  my  own  part,  I  have  a  preference  for  the  English  plan,  having  been  originally  taught 
it  by  Mr.  Aston  Key,  and  practised  it  since  with  good  success.  I  have,  however,  foU 
lowed  Civ  tale's  method  when  the  prostate  was  large,  and  the  stone  failed  to  fall  readily 
into  the  open  blades  of  the  instrument,  also  in  crushing  fragments.  In  fact,  the  prncticiil 
surgeon  must  understand  both  methods,  and  employ  one  or  other  according  to  the  nee*'** 
flities  of  the  case  in  hand.  Where  gentleness  is  carried  out  and  the  bladder  is  not  pressed' 
upon  or  irritated  by  the  inatniment,  either  method  is  good  ;  \vithout  gentleness  an«l  dis- 
crimination both  are  equally  injurious.  In  the  English  phin,  the  main  point  to  observe  i« 
to  maintain  the  female  blade  us  fjuiet  us  possible,  and  sulliciently  depressed  to  allow  of  thoj 
male  blade  being  drawn  forward  witiiout  atrecting  the  neck  of  the  bladder.  With  this 
caution  a  large  stone  may  be  cruslted  with  but  littb'.  pain  or  vesical  irritation  ;  without  it, 
the  lirst  attempt  to  o[H-n  the  lithotrite  will  be  resisted  by  the  bladder,  and  the  intention  of 
the  operator  frustrated. 

The  stone  having  been  seized — its  size  gauged  by  the  markings  on  the  handle  of  thOj 
instrument — it  is  to  be  crushed,  and  when  the  irritation  caused  by  the  o|>er.ition  is  slight 
this  may  be  re|>eated  three,  four,  or  more  times  ;  under  other  circumstances,  one  or  IwO^ 
crush ings  are  sutlicient.     Where  the  bladder  is  irritable,  the  stone  of  good  size,  and  it  i» 
probable  that  several  operations  will  be  required,  it  is  jtossihly  a  wise  plan  to  do  but  littloj 
at  the  tirst  sitting;  looking  upon   it  as  a  tentative  step,  and»  when  no  bad  result  follow^ 
the  second  openition  may  be  more  prolonged  and  efflcclual. 

When  the  stone  is  smalU  one  sitting  will  often  suHire  to  crush  it  up.     I  have,  however, 
on  several  occasions,  in  healthy  subjects  with  sound  bladders,  been  templed  to  crush  ioM 
fragments  at  one  silting,  stones  upwards  of  an  inch  in  diameter,  and  have  hud  no  rea 
to  regret  it.     Indeed,  on  this  point  no  general  law  can  be  hxid  down.     What  may  be  wii 
in  one  case  wotdd  be  indiscreet  in  another,  and  what  may  safely  be  undertaken  under  ccjvH 
tain  circumstances  would  be  ha/jirdous  tinder  others. 

In  a  mid<lle-aged  adult,  with  a  healthy  bladder  and  prostate,  a  large  stone  mar  ot'tttn 
be  rapidly  crushed.     Id  an  old  mun  with  an  enUirged  prostate,  the  sittings  ought  always 
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to  hv  short.  Wlicti  tlie  bladder  is  irrituUli*,  little  slioiild  be  done  at  ono  8ittin«:.  When 
the  reverse,  more  may  be  udderlaken  wiili  rontideiiw. 

^      On  removing  the  lithotrile,  the  surgeou  sljuulU  observe  that  the  mule  blade  is  screweil 

Hwelt  home. 

"^  Opinions  differ  with  respect  to  the  removal  of  the  fragments;  most  surgeons  prefer 
leaving  this  to  the  naturul  action  of  the  bludder,  anil  in  this  view  my  own  o[»inions  tend, 
and  1  have  ustially  praetised  it,  but  Sir  W.  Fergnsstui  advoented  instrumental  inlurlc'rence. 
**  I  have  genemlly,"  he  wmte,  "as  a  liirst  step  intnuluced  a  lithotrite  of  eonsideruble  size, 

K  eqiial  to  a  No.  10 or  1 1  bougie,  and  broken  tlie  stone  into  various  fragments.     Next  I  have 

^  taken  the  smaller  lilhotrite,  atiaeked  these  fragments,  and  then  have  nsed  a  small  scoop, 
with  ihe  object  of  removing  «?veml  fragmeiits,  80  tliat  the  patient  might  liave  fatisfavtory 
evidence  that  the  stone  had  been  crushed.  In  a  few  days  after,  the  ?mal1  cruj^her  and 
scoop  have  again  been  used,  particularly  the  scoop,  wherewith  tlie  i'ragnientv'*.  when  found 
Siitfieiently  j^mall,  have  been  extracted  singly  or  two  or  three  at  a  time.  Thus,  instead 
of  Wfiiling  for  the  spontaneous  escape  of  the  broki'n  pcirtions,  a  process  usually  Loth  nncer- 

Itain  and  tardy,  they  have  heen  got  rid  of  by  diret;t  and  precise  surgical  intert'erence.  IJy 
this  means  a  stone  may  be  removed  with  a  rapidity  little  short  of  the  time  needful  for 
Jilholomy." 
♦*  OcciisioDftlly,  when  over-anxious  for  a  rapid  cure,  I  have  extracted  fragments  rather 
loo  large  to  come  rapidly  along  the  nretliRi,  pariicularly  in  the  prostatic  or  un'm!)r.inou8 
portion,  or  at  the  triimgulnr  ligament.  In  «ome^  when  the  urethra  nearest  the  neck  of  the 
bladder  has  l>een  rather  roughly  used,  there  lias  been  con.iidernble  irrilation.^'  Bnt  '*  in 
many  instances  1  have  been  able  to  ett'ect  one  or  two  operations  within  ten  davji,  which, 
according  to  cnatom,  would  take  weeks  or  jMf^riibly  months."  In  panilysia  of  the  bladder 
this  practice  is  alfo  proved  by  Fergui^son  to  be  of  great  value  ;  indct'd,  he  .states  that  ''  siith 

*a  condition  is  [positively  favorable  to  that  proces)*,  lor  there  is  generally  in  such  cases  aa 
apathetic  state  of  the  mucous  memhranf  which  fK-rniils  of  the  free  use  of  instrununts 
re«]uired  (or  the  removal  of  fragmenis,*'  Tliat  the  process  must  be  followed  with  cnotion, 
the  ex|>erience  of  the  uble  surgeon  I  have  quoted  is  a  sutHcient  proof.  On  his  high 
authority  I  now  recommend  it. 

In  the  majority  of  the  cases  of  lithotri ty  that  have  fallen  into  my  hands,  I  iuive  left  the 
discharge  of  ihe  fragments  to  natural  processes,  and  bad  no  reiijson  to  regret  it.  In  all, 
success  followed  the  practice.  In  one  only  have  I  subsequently  had  to  perform  lithotomy. 
Where  the  prostate  is  enlarged  and  the  fragments  prevented  from  passing,  Fergusson's 
plan  of  removing  them  by  the  scoop  or  small  lithotri le  is  a  good  one,  ami,  for  the  same 
purpose  Clover's  ingenious  instrument  (Fig.  ;iJj(iA)  may  be  used.  It  is  based  on  the  same 
principle  as  one  employed  by  Sir  P,  Cram](ton,  and  is  a  catheter  witii  a  large  eye  to  admit 
fragments,  tilted  closely  into  a  glass  receiver,  and  an  exhausting  india-rubber  bottle  at  the 
end.  I  have  used  this  on  many  occasions  with  satisfactory  success.  I  a(h»pt  at  times  the 
practice  I  have  been  in  the  habit  of  using  for  washing  out  the  bladder,  and  t-mploy  a  long 

■  piece  of  tubing  titled  on  to  the  end  of  the  catheter,  the  tubing  acting  as  a  sijdion  and 
evacuating  the  contents  of  the  bhidder  with  great  facility  (Fig.  3.V2).  I  am  disposed  to 
think  this  method  may  be  practised  more  extensively  with  advantage.  Since  writing  this, 
I  ^nd  Professor  Dittell,  of  Vienna,  baa  advocated  a  like  practice  ('  Practitioner,*  March, 
1871). 

The  sitting  having  been  brought  toa  close,  the  patient  should  be  well  covered  up  in  bed, 
and  a  tumblerful  of  warm  wine-and-water,  or  brandy-and-water  given,  this  practice  having 
a  tendency  to  clieck  the  rigor  that  sooften  follows  tlie  o[)eration.  The  jiatient  should  not, 
if  possible,  make  water  for  some  short  time  afterwards.^  and  he  shouhl  then  make  it  in  the 

rrecnmfrfMit  [>i>sture,  care  being  taken  that  the  chamber  into  which  the  water  passes  is 
covered  with  a  layer  of  muslin  to  catch  such  fnigments  of  stone  as  may  [»ass. 
After  twelve  hours  of  the  recumbent  position,  if  no  unusual  irritability  of  bladder  exists, 
the  patient  may  get  up. 

The  second  opt-ralion  may  be  performed  within  three  or  four  days  of  the  first  when  no 
bladder  symptoms  exist ;  but  where  these  are  present,  or  have  become  aggravated*  a  longer 
interval  should  be  allowed ;  a  week  or  ten  days  being  sufficient.     The  same  may  be  said 

■for  all  subsequent  sittings. 
When  a  fnigmenl  becomes  impacted  in  the  urethra  and  produces  retention,  it  should 
either  be  gently  pushed  back  into  the  bladder  with  a  large  catheter  or  removed  with  ure- 
thral forcefis-     These  fragments  not  only  produce  retention  at  times,  but  epididj'mitis, 
from  irritation  of  the  caput  gidlinaginis. 

With  respect  to  the  use  of  chloroform  in  lithotrity,  there  can  be  no  doubt  that  it  may 
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under  some  circiim^rances  bo  given  with  "iTeat  advantage,  nltliou^h  wh(«n  the  patient  _ 
gCKid  j)hiek,  tlioro  is  no  rea-son  why  it  should  be  ivdmini-^ler^'d  ;  but  tho  same  care  and 
genibmess  shotild  I)«  ohsorved  in  an  uncon!*ciou.s  as  in  a  eorisciou:*  subject,  and  with  it,  no 
more  liarm  to  tlie  bladder  is  likely  to  accrue. 

With  respect  to  the  nature  of  the  implements  employed  in  crnsihing  a  stone,  lightness 
combined  with  strength  are  the  two  es;«ential9 ;  each  piirt  should  work  very  smoothly  upon 
the  other,  and  the  means  employed  to  chancre  the  action  of  the  instrnment  from  the  sliding 
movement  of  the  blades  to  the  screw  should  be  as  ^limple  as  po.^sible.  Civiale  originally 
emplo3'ed  a  three-pronged  instrument,  but  at  the  present  time  the  screw,  as  originally 
invented  by  Hodgson,  improved  by  Weiss,  and  adopted  by  SirB.  Brodie,  Key,  and  others 
is  the  more  common  form  of  mechanical  power  employed.  The  mode  of  its  applic4»tion 
hiMvever,  has  been  greatly  improved  in  recent  times,  the  instruments  of  Weiss,  Charriere, 
and  Matthews  supplying  us  with  everything  the  surgeon  could  desire.  One  made  by  Mat- 
thews, of  Carey  Street,  and  ligured  below,  is  the  one  I  j>ri'fer.  It  is  V)ased  on  the  move- 
mont  employed  by  Charriere  and  Weiss,  and  hop,  a  movaldc  liandle,  wltieh  enables  lh« 
surgeon,  when  employing  the  English  mode  of  seizing  the  stone,  to  keep  the  female  blad« 
of  the  instrument  perfectly  steady.  The  instrument  is  worked  by  the  screw,  and  the 
change  from  the  screw  to  the  sliding  movement  is  made  rapidly  by  simply  moving  the 
thumb-plate — this  plate  being  fixed  in  the  required  ^K)sition  by  screw  catches  (Fig.  378). 


Fio.  378. 
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tha  ttkbotrlte. 

The  blades  of  the.  instrument  may  be  either  fenestrated  at  their  ends  to  facilitate  the 
hreiiking  of  the  calculus,  though  sueh  instrtimenta  are  not  now  much  employed  :  or  llnt- 
tcned  and  plain,  with  roughened  male  blades  for  powdering  or  crushing  ihe  pieces.  These 
latter  instruments,  made  very  sniull  and  slight,  have  been  called  scoops. 

Sir  W.  Fergusson  used  the  rnck-and-pin  instrument  he  invented  in  1H34,  and  it  is  very 
serviceiible.  In  his  hands  it  answered  every  pur[>ose,  as  it  would  in  any  other  hands  liad 
they  sulTtcient  practice  to  render  its  application  easy  ;  for  in  lithotrity  more  than  in  any 
other  operation,  it  is  most  important  that  the  surgeon  should  make  himself  |K'rfectly  fanii> 
liar  with  the  instrument  he  employs;  none  being  justified  in  attempting  to  crush  a  stone 
in  the  bladder  of  a  living  patient  until  by  practice  he  has  learnt  to  have  a  perfect  com- 
mand over  his  instrument  and  a  thorough  knowledge  of  its  cajuibilities ;  theory  being  of 
little  value  to  the  lithotrolist,  and  manual  dexterity  is  only  obtainable  by  practice.  A  com- 
plete description  of  every  form  of  lithrotite  employed,  as  well  as  a  history  of  the  operation, 
can  be  found  in  Sir  II.  Thompson's  admirable  work  on  lithotomy  and  lithotrity. 


[LiTHOLAPAxr,  or  Rapid  Lithotrity  with  Evacuation  of  the  Fragmekts. 

Though  various  operators  had  advocated  methods  of  removing  the  fmgmenM  after  crush- 
ing the  stone,  the  tendency  of  the  profession,  until  recently,  was  to  break  up  the  calculus 
at  a  number  of  sittings  and  depenii  for  the  most  part  upon  the  extrusion  of  the  particles 
during  urinaltoii.  Dr.  Henry  J.  Bigelow,  of  Boston,  a  few  years  ago  described  and  gave 
prominence  to  the  process  which  he  calls  litholapnxy,  or  rapid  lithotrity  with  evacaution 
of  the  fragments.  He  crushes  the  stone  at  one  sitting  by  refx'afed  applications  of  the 
litbotrite,  even  if  it  require  some  hours,  and  then,  with  an  nyvparatus  similar  to  Clover's, 
washes  out  the  fragments  by  means  of  an  elastic  bulb  and  reservoir  attnchet!  to  a  cnthetrtr 
of  large  calibre.  He  lia-s  also  devised  a  special  form  of  litbotrite,  though  any  form  of 
crusher  that  will  reduce  the  stone  to  fine  [mrticles  is  available. 

Tliig  operation  at  once  removes  all  calculous  fragment*,  and  would  on  general  principle 
seem  prefemble  to  ordinary  lithotrity,  which  converts  one  alone  into  many  smaller  on«s 
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The  latter  gentleman  lias  publialied  in  tin*  number  lor  April,  1880,  a  table  oft 
deserves  careful  study.     It  is  perliaj»s  yt^t  toi>  eurly  for  lis  to  dcluvmiTie  the 


'cases  irhich 

.,x,*^.  .^c  v«... .u..  ..»^..^.      ,.  .c,  ^..-..„,r^  _,...  ...„  ^....j  .^.  ..^  .^ .^  exuet  value 

of  the  operation,  j^ince  its  ailvocati'!*  uml  ojijioneiil.s  Imvo  scarcely  Imtl  jjufficieut  lime  to 
overcome  prejudice  by  experience — J.  li.  H.J 


HTHOTOMY. 

In  e!il!dren,  where  lithotrity  is  inapplicahte,  and  in  adults,  when  litliotrity,  for  rea'^ons 
already  given,  ought  not  or  cannot  be  applied,  Ijthdtomy  must  be  employe*!,  and  lateral 
lithotomy  is  doiibtlesis  the  best,  tka  it  is  the  most  useful  operation.  '*  In  children  it  is  ditficult 
to  mt^ntion  any  operation  in  surgery  so  uniformly  sueressful  txA  lithotomy  is.  The  incomplete 
development,  and  the  consequently  little  susceptibility  of  the  parts  involved — the  »mj»ll 
aize  of  the  vessels,  and  the  little  rijik  of  hemorrhage — the  yielding  nature  of  the  textnroa, 
r**ndering  force  unnece^vSary  in  the  extraction  of  the  stone — ar<*  cironmstances  thai  com- 
bine to  divegt  the  operation  ctf  much  of  tlie  danger  that  surroundji  it  wht'n  performed  in 
the  adult.  From  ehildhmid  to  the  age  of  puberty  the  dangers  can  hardly  be  said  to  iii- 
cri-ase.  Boy?*  of  thirteen  yearis  of  age  suffer  scarcudy  more  from  the  operation  than  cbiU 
dren,  and  for  the  same  rea,*on.  Seeing,  then,  that  lao  little  rii-^k  ami  sutli-ring  attend 
lithotomy  in  children,  it  is  ditlicuU  for  us  to  tind  an  equally  safe  and  ctficient  substilute  ; 
it  can  scarcely,  indeed,  be  said  to  be  retpjired/' — Aston  Kfy, 

In  the  adult  male,  lithotomy  is  rarely  resorted  to  until  the  surgeon  becomes  convinced 
that  the  removal  of  the  ^tomt  by  lidiolrity  is  inapplicable,  or  lias  failed;  at  least,  such  has 
been  the  practice  at  Guy's  Hospital  i'or  many  y<^ar*,  and  taking  lite  ttvemge  of  case*  of 
Htone  in  the  adult  admitted,  half  only  have  been  subject<Hl  to  lithotomy.  In  private  prac- 
tice, the  pro[)orlion  of  ciuses  of  lithotomy  to  lithotrity  \^  much  smaller,  patit-'iits  applying 
for  advice  at  an  earlier  jtt*riod.  From  thi.n  fact,  the  worst  eases  of  stone  are  aloU-^  aub- 
tnitled  to  the  cutting  o|>erution,  and^  as  a  conserpjenct',  the  mortality  is  high. 

*'  It  is  probable,"  writes  iJirketl,  ♦  Guy's  Hep,,'  18n7.  ^*  that  the  rate  of  mortality  after 
lithotomy  mu^t  heneeforth  alwaynap[»eur  higher  than  formerly,  in  eonset|ueneeof  so  many 
of  the  patients  sutfering  with  stone  wIkj  might  havt-  Iw^en  cut  succe^^fiill)',  being  those 
now  s.eh.^cted  for  the  performance  ot'  tiiboiriiy.  In  point  of  lact,  llie  very  cases  which 
swelled  the  list  of  successful  resnlt*  no  longer  appear  in  the  category  of  tluwe  subinill*^ 
to  llie  cutting  o[H'r:ition  ;  but^  on  tlie  contrary,  those  patients  too  ill  lo  recover  from 
lithotrity  fret|uently,  as  a  last  resource,  submit  lo  lithotomy  and  perish."  At  Guy's 
litliotrity  being  the  rule  in  adultd  and  litliotomy  the  exception,  the  mortality  of  the  latter 
opuraiion  in  adulta  is  one  in  three,  wherea:}  in  phiice^*  where  lithotrity  is  little  praellaed,  it 
18  one  in  five. 

Lateral  lithiotoiiiy,  or  the  ojieration  of  Raw,  Jaques,  and  Cheselden  is,  without 
doubt,  the  tiivorite  luejinji  of  extracting  a  ^lone  from  the  bladder  among  modern  surgeon*, 
assuming  that  lithotrity  is  inapplicahle  or  inadvisable.  As  an  rt|»er.ilion,  it  luus  b«*en  nobly 
phiniied;  and  to  see  it  |>erformed  with  skill  and  precision  is  still  a  sight  which  affords 
gratilieatton  to  the  youngest  as  well  as  the  oldent  surgeon.  In  my  student  days,  lo  see 
Aston  Kiiy  cut  for  stone  was  an  evenl  which  I  now  fondly  think  over  with  pleasure  and 
admiraiion  :  and  the  memory  of  the  skill  and  precision  of  his  oefs  in  tins,  as  in  all  other 
0[»eratioas,  is  still  before  me  as  a  standard  ol'  iWirfection  at  which  all  should  aim. 

These  remarks  are  not  inapplicable  as  a  |»reface  to  the  subject  of  latenil  lithotomy  ;  for 
Key's  use  ami  advocacy  of  the  striiight  stuff  in  that  operation  have  so  influenced  all  \\\^ 
successors  that  up  to  the  present  day  "Key's"  operation  is  the  one  usually  pertormed  at 
Guy's,  the  exceptions  to  lliis  rule  being  so  rare  as  not  to  be  named.  The  succes*  which 
bus  attended  thi.s  pmeiice  has  been  very  gotnl;  when,  indeed,  compared  with  that  furnished 
from  other  sources,  it  seems  »o  remarkable  tliat  it  is  dillicult  to  arrive  at  any  other  con- 
clusion limn  that  the  mode  of  o[KM-3Uion  has  something  to  do  with  it;  for,  taking  the  most 
reliable  statistics — the  Norwich  4tl8  cases,  in  snbjects  under  puberty,  and  Thomi»»on'fl 
868,  eliminating  the  (iiiy's  cases — the  mortality  uas  1  in  every  1-l^casea;  whilst  of  Guy*a 
case*  and  Key's  operation  during  seventeen  years^  3  deaths  occurred  in  171  coses,  that  is, 
1  in  iil  eases,  the  success  l>eing  four  times  greater. 

In  children  under  five  years  of  age,  these  jioints  are  still  more  strongly  marked*  as  out 
of  40M  cases  lahulated  by  Thom[)son.  the  mortality  was  1  in  every  KiJ;  the  Norwich  not 
being  rptite  so  good  ;  whilst  at  Guy's,  after  Key's  operation,  in  my  old  fable,  it  was  1  in 
23^  out  of  73  cases,  and  wore  recfutly,  durinfj  seventeen  yean,  tndin^  in  1874»  100  ^a- 
tients  have  been  cnt  ronsecttttreit/  wit/tout  a  death. 

This  BUcccM  is  certainly  more  striking  than  I  antici|>nted  when  I  began  the cooiparisoii, 
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and  inu^t  in  a  measure,  if  not  allo|2;lliert  be  aacriUeLl  to  the  greater  safety  of  Key's  0|>»?ra- 
tion. 

I  propoge  now  la  describe  the  operation  of  lateral  lithotomy,  and  1  shall  do  so  after  what 
T  believe  to  be  the.  bfst  method,  thai  of  •'  Key/'  giving  also  that  with  th«  curved  stalf. 
But,  first  of  all,  na  to  the  instruments  required. 

The  staff,  whether  straight,  as  in  Key's  operation^  curved  as  in  others  (Fig.  382),  or 
rectan^rular,  mast  be  rej^arded  as  a  director.  It  is  a  means  the  surareon  employs  to  guide 
his  knife  into  the  bladder,  and  I  may  say  with  Key,  that  **  the  advantage  of  a  straight 
over  a  curved  line  as  a  conductor  to  a  cutting  instrument  is  too  obvious  to  require  any 

Fio.  382. 


KeyaStt^f 


Ter^ussen'a  Stt^ 


comment.  Is  it  surprising  that  the  blind  should  err  in  a  crooked  path?"  Key's  staff'  is 
blunt-pointed  as  a  stnnid,  and  more  deeply  grooved  tlian  the  common  staff,  to  prevent  any 
risk  of  the  knife  silippirigout;  the  groove  is  in  the  centre  of  the  ^latf,  not  at  one  side  as  in 
the  ordinary  curved  one.  and  it  runs  lo  within  half  an  inch  ot  the  end.  '*  Its  chief 
8ii[)eriority,'*  writes  Key,  "  consists  in  allowing  the  surgeon  to  turn  the  groove  in  any 
direction  he  may  wi.?h." 

The  staff  must  vary  in  length  and  size  according  to  the  age  of  the  patient  and  size  of 
the  urethra,  it  being  well  to  use  as  large  a  one  as  will  pass  readily  down  the  urethra. 

The  knife  varies  much  with  the  fancy  of  the  operator.     That  employed  by  Key  (Fig. 
38,^)    and    his    successors    resembles    in 

form  a  common  sc^ilpel,  but  is  longer  in  Fro.  383. 

the  blade,    and    slightly   convex    in    the  fnm Rtgnssw^ 

back  near  the  pointy  to  enable  it  lo  run 
with  more  facility  in  the  grix^ve  of  the 
director.  Ditferent  sizes  are  required  for 
a  child  and  an  adult. 

The  knife  as  employed  by  Sir  W.  Fer- 
gusson  (Fig.  383)  is  given  as  a  type  of 
that  required  for  the  curved  stall'. 

A  probe-pointed  bistoury  or  blade  with 
a  round  point  is  sometimes  of  use   to  enlarge  the  vesical  opening  when  not   made  free 
enough,  f»r.  to  give  vent  lo  a  large  stone. 

Ijithotomy  forceps  should  be  made  of  several  shapfis  and  sizes,  and  a  scoop  (Fig. 
384)  ought  also  to  be  at  hand.     It  is  used  by  passing  it  le'ilnd  the  stone  and  fixing  it 

Flo,  384. 
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LUhotomy  aeoop. 

there  by  the  pressure  of  the  left  index-finger,  the  instrument  with  the  two  hands  being 
withilrawn  with  the  stone. 

Wlien  the  perineum  is  very  decj),  and  some  extra  guide  is  required  by  tli*^  surgeon  for 
the  introduction  of  his  forceps  into  thebhidder  and  the  extraction  of  the  stone,  the  blunt 
40 
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gorget  (Fig.  385)  may  be  used,  the  insirumenl,  guidfd  by  its  beak,  being  passed  into  th*^ 
bUiddt-r  iijxm  the  stntV,  ami  ij|K)ii  fhij*  tlit-  forceps  oari  rrjulily  he  iiitnxhu'fd. 
The  gorget  is  never  needed  in  childrenj  hut  in  adults  it  is  ofleu  of  great  use. 


Fio.  385. 


Tbv  Maul  i^orget. 

The  operation. — The  surgeon  having  decided  upon  his  operation,  selected  his  inAtni- 
niriiis!,und  seen  thut  htf  lius  lU  hand  everything  he  may  require,  having  also  ohtuincd  the 

help  or  tliree  if  not  four  ussislants  besides  the  chloroformisl, 
Fia.  386.  proceed!*  to  plarc  liis  patifnt. 

A  rnirrow  hut  widl-raised  tahh^  should  be  employed,  ao 
tliut  the  patient's  perineum  and  tlie  surgeon's  (nee  siiouUI  be 
nearly  on  (fie  ^i\mt.'  level.  The  |iutient  should  he  placed  on 
bis  hat'k  with  tiit^  thighs  Hexed  u|ion  the  pelvis  an*!  the  legs 
njK>n  the  ihiglis,  the  hands  of  tlie  patient  being  tnade  to  grasp 
hi.M  feet,  and  fnsiiened  in  such  a  position  by  the  figun*  of  8 
bandage,  the  padded  bracelets  and  ankJelt*,  a*  seen  in  Fig. 
380,  or  Clovers  crutch.  The  neck  ligature  is  never  re- 
quired. Chihlren  need  not  he  fastened,  hut  it  is  more 
prtideut  for  adults ;  although  some  surgeons,  since  the 
intro<kictioB  of  chloroform,  have  given  up  the  practice 
under  all  circumstances.  The  shoulders  shoiilii  he  wtdl 
raided,  tlie  knees  separated,  and  tlie  pelvis  kepi  well  down 
upon  the  table  by  two  assii^laiils  j  the  surgeon  should  also 
LUboioiny  brft«eloU.  ^^*^  that  the  patient  is  quite  straight,  the  line  of  the  urahili- 

CMS  being  the  best  guide  to  this  position.  Thr  perineum 
should  hr  perpendienfar.  The  surgeon  may  their  pa^is  the  staff,  and  having  introduced  it 
Well  into  the  bladder,  and  felt  as  wtdi  as  heard  the  stone,  he  is  to  intrust  it  to  the  han^U 
of  an  assistant,  one  who  can  confidently  be  ivlied  upon  to  hold  it  in  the  position  in  whicli 
the  surgeon  has  [»laced  it,  and  wlio  will  not  draw  it  forwards  in   any  degree,      This  point 

is  of  importance,  for  tliere  is  good  reastm  to 
[Fio.  3S7.  believe,  thai  many  of  the  mishaps  connected 

with  the  operation  are  due  to  t!>e  stntt'  havinfl 
been  |)artially  withdrawn  from  the  bladdt; 
by  an  assistant,  wlio  perhaps  in  stoopir 
forward,  tries  to  get  a  sight  of  the  openitor*8 
movements. 

When  the  straight  start*  is  used,  it  is  to 
hehl  well  up,  with  the  handle  slightly  lili« 
towjirds  the  oj>entlor ;  and,  when  the  curved 
statt"  ia  employed,  some  surgeons  like  it  to 
he  well  hooked  up  against  the  symphyttii^, 
but,  under  all  circumstances,  it  is  to  Ui  held 
steadily. 

The  surgeon  will  probably  Imve  seen  that 
[the  rectum  has  been  emptied  and  that]  the 
perineum  has  been  shaved,  and  Iwlon;  he 
operates  luive  ex.'imined  the  prostate  |K?r  rec- 
tum and  scanned  the  perineum.  Thi-  o[»cr 
alor  may  then  proceed  with  \\iQ  first  ht^p 
the  openition,  viz.,  to  lay  bar*^  the  staff, 
expose  the  groove  of  the  director,  that  is  to  guide  his  knife  into  the  bladder  ;  and  the  poin 
at  which  this  opening  is  desired  is  at  the  membranous  portion  bthtud  the  hufh  tiud  in  f'rnn 
of  the  prostate :  Blizurd,  Martineau,  Stanley,  Key,  and  Fcrgussoii,  all  laying  stress  uj: 
this  im|>ortant  f>oint.  With  this  view,  the  perineal  incision  is  to  be  made,  and  in  lateml] 
lithotomy  this  h  usually  situated  on  the  left  side,  the  line  of  incision  lying  from  the  l« 
of  the  median  line  of  the  perineum  downwards,  backwards,  and  outwards,  midway  bet%ve 


Poauluu  of  p«UaDt  Mnd  line  of  Inelalou  la  latoniL 
lltbototujr.] 


I  the  anus  ami  the  left  luher  iscliiL     The  incision  is  Ui*unlly  Innn  tlirci'  to  tliree  iirul  a  half 
inches  lon^.     Somt;  ;jiur«^eons  coininenct."  the  cut  an  inoli  in  front  of  theiinus  ;  othi^i-s  fix  it 

»ftt  one  and  a  (jtmrter  to  one  und  three -quarters,  but  this  point  is  not  one  ot"  primary 
importance.  Tlie  object  of  the  incision  is  to  niake  a  free  external  openiiij;,  to  enable  the 
Burgeon  to  reach  the  groove  of  the  stutif  nt  the  jiart  indicated,  and  allow  suhseqiiently  of 
the  removfil  of  the  stone,  and  a  point  midway  between  the  scrotum  and  iinns  is  probably 
^L  the  best  guide  to  follow  ;  the  length  of  the  perineal  region  varying  greatly  in  ditlerent 
f  «ubject9. 

In  niakinnj  this  p<-'nneal  tncision,  the  left  thumb  of  the  operator  should  be  firmly  fixed 
aWve  th»^  point  at  which  the  knife  is  to  l>e  inlnHtuced  ;  ami  it  is  well  for  the  Hurij;eon,  with 
the  finger  of  the  left  lianil,  to  hold  the  staff  firmly  at  the  root  of  the  penis  at  the  same 
time.  The  point  of  the  knife  may  be  well  introduced  into  the  soft  piirtsin  the  line  of  the 
director,  and  the  tis.'*ije^  freely  divided  in  the  cut  4lowiuvard!*,  a  second  or  lliird  touch  of 

»the  knife  being  made  to  complete  the  section.  If  tlu*se  be  made  too  low  the  rectum  ig 
liable  to  be  wounded.  In  this  iacif^ion  the  jjcrineal  triangle  and  ischiorectal  space  are 
!aid  open,  and  the  skin  and  fascia  with  the  transverse  perineal  muHcle  and  its  artery 
divided, 
^r  The  surgeon  having  exposed  the  grfiove  of  the  director  (staH)  that  is  to  giiiile  his  knife 
^■Intft  the  bladder,  should  (hen  proceed  to  the  uro/itl  sf.cp  of  the  opemlion.  For  this  pur- 
pose, when  the  curved  staff  is  used,  lie  should  introduce  the  forefinger  of  hiw  left  hand  into 
the  wound,  and  feel  for  the  stati'  behind  and  to  (he  left  of  the  Intth,  and  having  clearly 
nuide  out  the  two  edges* of  the  groove  and  along  hi8nail  between  them,  lie  shouM  irilrotluce 
the  |M»int  of  hi*  knife  ujM:»n  the  nail  of  the  finger  into  the  groove,  and  having  clearly 
divided  the  tissues  sulliciently  to  make  him  confident  that  the  point  of  iIim  ktiife  is  well 
into  the  grmive  of  the  stafll,  complete  his  deep  section  by  pushing  the  ktiife  along  the 
gro4»ve  of  the  stafiinto  the  bladder,  lateralixing  it  to  divide  the  left  loh»'  of  the  prostate 
,iind  neck  of  the   bladder  Bufhcieutly  (Fig.  3JrtH).     Thid  step  being  performed  in  Key's 
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Iteration  fvs  follows:  •*  The  point  of  the  knife  being  kept  ate-adily  against  the  groove,  the 

^nerufor  witli  his  left  hnrnl  takes  the  handle  of  the  director,  and  lowers  it  till  he  brings 

i^e  lianille  to  the  ehnatioii  describrd  in  Fig.  3H9,  keejiing  the  right  hand  fixed;  then  with 

^^n  t.'ai>y,  flirauItaneou8  movement  of  both  hands  the  groove  of  the  director  and  tiie  edge  of 

^Ije  knife  are  to  be  turned  obli(|uely  to>vi»rds  the  }»aiient's  left  side;  the  knife,  having  the 

f>x^|»cr  hearing,  is  now  ready  for  the  section  of  the  prostate;  at    this   time    the   op<.*rator 

"lOiild  look  to  the  exact  line  the  director  takes,  in  order  to  carry  the  knife  safely  and 

lowlv  ulong  the  groove,  which  may  now  be  done  without  any  risk  of  the  point  slipping 

U."— A'ry. 

«*  In   the  majority  of  cases   it  will  merely  be  necessary  to  pass   the  knife  along  the 

lirector,  and  having  cut  the  prostate  to  wilhdniw  it  without  carrying  it  out  of  the  groove, 

irying  the  angle  acconling  to  the  age  of  the  patient,  the  width  of  the  pelvis,  and  size  of 

Ihe  stcme.     As  the  direction  in  which  the  jirostate  should  he  divided,  in  order  to  adhere 

,  Cbesuiden  6  operation,  is  obliquely  downwards  and  outw^ards,  increasing  the  angle  at 
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which  the  knife  enters  (ho  liIa<hTer  will  incur  no  risk  of  woiindinii  tht;  ptibic  iirtory.  The 
knile  mny  be  vonducleil!  vviili  (!clib<.'mt«?  eur«  into  the  bUdtler,  tht^  rc>4if»tMTin<*  ftfionli'd  by 
the  pnisttite  will  he  nnulily  (^'h,  nml  the  hainl  of  the  op«rator  shonld  be  cheeked  us  soon 
as  hi*  loels  the  pmstatt'  h»s  given  way." — AV_y. 

The  surf]ft'on  knows  wlit'ii  he  has  entered  tin?  hlndder  by  the  ahsenoe  of  rr^sistance,  and 
occusionully  by  a  rush  of  urim*.  lie  shonld  rem«.*mb«T,  liowi'VtT,  that  koiuo  urinf.  will 
esL'upe  so  soon  us  the  urethra  hai*  been  opened,  and  not  be  misled  by  the  fact.  The  un;;le 
which  the  knife  makes  with  the  stat!',  regHlates  the  size  of  the  ineision  into  the  neck  of  tlie 
bladihT.  When  the  kirife  i^  in  ft  line  with  the  statl",  the  inei:<ion  will  be  limited ;  ihe 
hirjL'er  the  an^^le  the  knife  makes  with  the  ataff",  (he  larjrer  will  be  the  wound. 

As  a  rule,  a  Inrge  wound  ean  be  of  no  a<l  vantage  uiiles.s  tlie  stone  is  very  large.  A 
email  wound,  however,  is  a  disadvanfage  when  the  ;»tone  is  of  mediujn  site;  for  although 
the  neck  of  the  bhidder  Is  rapahlr  of  a  good  deal  of  dilatation  under  moderute  force,  any 
«evere  laceration  ot  the  prostate  is  almost  certain  to  be  followed  by  bud  results.     Surgeons 
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differ  much  upon  this  point,  some  recomtneiiding  dilatation  in  preference  to  free  inej'iioni 
into  the  iteek  of  the  hhidder,  whilst  others  prefer  free  division  of  tissue:*  rather  than  run 
the  risk  of  hicerating  them. 

Moderate  dilatation  is  eertainly  free  from  risk;  while  severe  dilatation  is  d«nj(eroii«, 
inasmuch  as  it  necessitates  great  laceration.  As  a  rule  the  incision  should  never  exceed 
the  limits  of  the  prostate. 

The  bladder  having  been  opened,  tlie  third  step  of  th^  opfration  rnmainf*  to  be  jM»r- 
formed,  which  consists  in  the  removal  of  the  stone.  This  is  to  be  dojie  by  nieuiis  of 
forcejMi. 

The  knife  having  been  withdrawn  on  the  completion  of  the  second  step,  the  index-finger 
of  the  surgeon's  hft  hand  should  be  introduced  through  the  wound  into  tite  bladder,  gnide«l 
by  the  stall*;  and  theoperater  ouglil  always  to  remember  that  till  thejiiiger  hag  bren  Jnirly 
paxspii  into  the  hlatlder  npnn  the  Mtajf\  thii  in»trutuent  is  not  to  be  tpitlutrnwn  :  although 
when  the  bladder  cannot  be  reached  by  t!u:'  ting<'r,  the  blunt  gorget  may  be  parsed  along 
the  statl'to  act  as  a  guide  to  the  forceps.  The  forceps,  held  in  the  surgeon's  right  band, 
is  then  passed  into  the  wound  uikui  the  left  index-tinger.  and,  guided  by  it,  pushoel  into 
the  opening,  the  forceps  being  introduced  into  the  bladder  at  the  moment  the  finger  i$ 
withdrawn. 

»»  Having  delivered  his  knife  to  the  assistant*  the  opemtor  takes  the  Maff  in  his  riglil 
lumd,  and  passing  the  forelinger  of  his  left  along  the  director  through  the  opening  in  the 
prostate,  withdraws  the  director,  anil  exchangis  it  for  the  forceps,  passes  the  luller  u|K)a 
his  (inger  into  the  cavity  of  the  bladder/' 

•'  In  extracting  the  calculus,  should  the  aperture  in  the  prastnle  prove  loo  small,  and  a 
great  degree  of  violence  be  required  to  make  it  pas*«  through  the  oftening,  it  is  advisable 
always  to  dilate  with  the  knife  rather  than  expose  the  patient  to  the  inevitable  danger 
conse«iuent  on  luceration." — AVy. 

The  fon'epa  should  be  full-siixed,  and  introduced  into  the  bladder  closed  flat  upon  tht 
atotufy  and  immediately  o|»ene«l,  the  stone  geiienilly  being  at  once  caught  in  the  bhideo,  the 
ruf»h  of  urine  carrying  it  towani?  the  wound.  The  stone  should  be  gnw^ne-d  boMly,  and 
when  seized,  be  slowly  and  deliberately  extracted,  the  extracting  force  being  made  iu  lli« 
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dirtH'tion  of  llm  axis  of  ttie  jiflvis  dmompnrds  and  baekwanlj*,  nad  then  forwards  ;  a  little 
roUilory  and  side-io-side  motkm  of  the  instrument  at  time^  fiicilitates  tiie  extraction  of  a 
cnUnihis,  thf  siirpeon  at  tlic  stinie  lime  with  his  index-finj^er  pusliinjr  tlie  soft  parts  off  tht* 
stone.  Before  extnicting,  the  operator  by  the  sen.'jation  given  to  the  forceps,  will  assure 
himself  that  tlie  bladder  is  not  rmif^ht. 

It  18  in  thi.s  third  step  o\'  the  ojienuion  that  the  surgeon  frequently  meets  with  hia  diffi- 
culties, and  much  discretion  and  ferlility  of  resource  an?  often  needed  to  overi!orae  them, 
sinee  no  definite  niles  can  be  laid  down  vi,%  u  j»^nide.  The  stone  may  ehidc  the  grasp  of 
\\\»  in!<lrnment;  sometimes  it  clings  to  the  bladder  abovf  tfie  wound  behind  the  symphysis, 
and  i.H  thus  without  llje  reach  of  tlie  instrument;  at  oflirrs,  it  is  ntJiglit  in  the  fun<bi8, 
under  whieh  cirenin.'itaiiee}?  the  pressure  of  llie  hand  of  an  assisfant  above  the  pubea 
becomes  of  value,  or  tlie  injeetion  of  a  stream  of  water  Is  advantH}?<?ous.  Oceaslonally, 
althoufih  rarely,  the  stone  may  be  enevi^led.  At  timei!,  when  the  stone  is  very  small,  it 
may  be  washed  out  with  the  first  rii!*h  of  urine,  and  consequently  not  felt,  I  have  seen 
this  hap|H:'n  in  a  ehild.  At  times  a  bladder  maybe  opened  and  no  stone  found;  "but 
from  all  my  experience,"  writes  Sir  W.  Fergusson,  "  I  feel  jusiitied  in  statinjz  my  convic- 
tion thai  most  of  the  cases  heretofore  related  as  insfanees  where  the  ineisiions  for  liliiolomy 
have  been  made,  and  a  stone  h:i!*  not  been  present,  liat'e  been  examples  where  the  surgeon 
has  failed  to  reach  tlie  bladder."  In  children,  this  ifl  fiarticularly  the  ease,  the  surgeon 
pushing  tht*  bladiier  inwards  otl"  the  slalf.  This  accident  is  liable  to  occur  when  the  neck 
of  tl>e  bladder  is  not  sutliciently  opened.  After  the  removal  of  the  stone,  the  linger  or 
$Qund  should  be  introduced  into  the  bladder  to  ascertain  the  existence  or  non-exiaCence  of 
a  second. 

Ferguiison  descrilies  the  o|>emtion  [with  the  curved  fttaff]  as  follows:- — 
'*  The  breech  should  now  be  brought  to  the  margin  of  the  table*  when  the  assistant  who 
ba-s  eliarge  of  the  staff  should  be  desired  to  hold  that  instrument  in  his  left  hand,  nearly 
perj>endicularly  with  th(^  concavity  of  the  curve  touching  the  npfier  ]>art  of  the  triangular 
liLmfuent,  and  to  draw  the  scrotum  slightly  ypward.s  and  a  little  to  the  right  side  with  his 
right  hand,  wljile  he  stands  on  the  ]mtient'a  right  jside.  Then  the  surgeon  should  seat 
himself  in  front  of  the  perineum,  having  previously  arranged  with  an  a^isistnnt  about  hav- 
ing the  instruments  handed  to  him,  or  having  already  assorted  them  pro[»erly  in  a  chair 
at  hii»  side.  Now  it  may  be  w<.ll  to  pass  the  fori'ftnger  of  the  b_4't  hand,  oiled,  into  the 
rectutn  to  ascertain  the  size  of  the  )iTostat<.%  and  also  the  depth  of  this  organ  from  the  sur- 
face; next,  having  withdrawn  his  linger,  he  should  trace  the  course  of  the  ramus  of  the 
pulses  and  ischium  on  the  left  side,  ascertain  the  position  of  the  tuberosity  of  the  latter 
bone  on  each  side,  and  having  scannecl  the  whole  surface,  should  proceed  to  use  the  knife, 
holding  it  as  he  would  a  sealptd  or  bistoury  as  represented  in  Fig.  'dd^H.  The  point  of  the 
blade  should  he  entered  about  one  inch  and  three-fotirths  in  front  of  the  anus,  about  a 
line's  brea<ltli  left  of  the  raphe,  pushed  through  the  skin  and  carried  by  a  kind  of  sawing 
motion  down  the  left  side  of  (he  perineum,  about  an  inch  and  a  f}uarter  beyond  the  anus, 
the  middle  of  the  incision  being  at  equal  distances  from  (he  latter  [»art  and  the  tuberotsity; 
next,  the  bUule  should  run  aloug  the  surface  of  the  ex[)Osed  fat  and  cellular  tissue,  and 
then  the  point  of  the  forelinger  of  the  left  hand  should  be  thrust  into  the  wound  a  little  in 
front  of  the  anus,  so  as  to  penetrate  between  the  accelerator  urinji^.  and  the  erector  penis 
mui*cle*>,  the  knife  being  applied  lo  any  part  which  ufb.'rs  resistance,  when,  with  a  little 
force  to  separate  the  tissues,  the  (op  of  the  linger  can  be  placed  up<m  the  membmnoua 
portion  of  the  urethra,  and  the  groove  in  the  stal^*  may  be  distinctly  felt.  The  point  of 
tlie  blade,  with  the  flat  surfaces  nearly  horizontal  (F'ig.  .388),  should  now  be  carried  along 
ttlxive  llie  Hnger,  made  to  perforate  the  urethra  about  three  lines  in  front  of  the  prtfstate, 
and  then  be  slid  along  the  groove  until  it  has  entered  the  bladder,  having  slit  open  the 
Bide  of  the  urethra  and  notched  ihe  uuirgin  of  tlie  proslate  in  its  course.  If  the  stone  is 
Bupposetl  to  be  of  consiilemble  magnitude  (lie  blade  should,  in  withdrawirig  it,  be  carried 
a  little  out  of  the  groove  so  as  to  increase  the  incision  of  the  prostate.  The  forefinger  of 
the  left  hand  should  next  be  slipped  slowly  into  the  bladder  along  the  stafl",  in  such  a 
manner  a^  to  cau^se  dilatation  of  the  surrounding  textures,  and  its  point  should  be  moved 
about  in  search  of  the  stone,  which,  being  found,  should  he  retained  in  a  jiosilion  near  the 
neck  of  the  viscus  ;  then  the  assistant  sho«dd  be  desired  to  remove  tlie  statf,  and  the  sur- 
geon should  introduce  the  forceps  along  the  upjier  surface  of  the  finger,  slowly  withdraw- 
ing the  latter  as  the  former  makes  jirogress  ;  thejr  entrance  will  be  denoted  by  a  gush  of 
urine,  at  which  instant  the  blades  should  be  Hepurated,  when  on  gently  approximating 
them  the  stone  will,  in  all  probability,  be  felt  incliised  ;  if  it  is  not,  the  process  may  be 
repealed  if  the  water  still  flows,  but  should  the  bladder  now  be  empty  the  closed  blades 
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siioitlil  he  qui»'tly  movt'd  nbout  tlii'  bladder  until  the  iitone  is  touolied,  and  at  tins  time,  in 
openino:  and  tdosiiitj;  (liem,  greni  care  should  by  tiik4?n  to  avoid  any  injury  to  the  bladder. 
To  make  sure  lUat  the  memhraat*  has  not  been  grasped  it  is  well  to  move  the  forreps  a 
lit  ill*  before  comrnenelng  extraction,  when,  if  all  is  rights  the  process  .should  bo  etTeeted  by 
a  pilow  zi{rza]2^  movemefit  in  a  direction  towards  the  Hoor,  and  with  a  slight  pulling  forc6- 
ehould  this  be  required,  a:*  is  most  likely  if  the  stone  he  large.  Extrnction  being  elTected^l 
the  operation  is  completed.** 

As  8<x)n  as  the  operation  baa  been  completed,  the  patient  should  be  unbound  and  any 
bleeding  vessels  twisted.     In  children,  the  introihietion  into  the  wonml  of  a  piece  of  ic<?, 

or  the  tipplieation  to  (lie  woiuid  of  a  cold  sjMjnge, 
with  or  vviihoat  ice,  h  usually  enough  to  arrest 
any  bemorrhage,  and,  in  the  adultt  the  fsame 
practice,  lus  a  rule,  aufficea.  When,  however, 
the  hemorrhage  is  persistent,  a  piece  of  sponge 
or  a  sponge  lent  should  be  ineroduce<l  into  the 
wound  \i]t  to  the  neck  of  the  b!ad*ler ;  such  a 
jiroceeding  nrrej^ts  bh*eding,  though  not  the  flowri 
of  urine,  which  [(ereolates  through  the  sponge. 
The  sponge  may  be  removed  at  the  end  of 
twenly^l'our  hours.  This  prnetice  is  strongly 
advocated  by  my  colh*ngue,  Mr.  Cock. 

l-,i[*ton  was  in  the  habit  of  introducing  a  gum- 
elastic  lube,  six  inches  lung,  througli  tJie  wound 
into  I  lie  hhi'lder,  to  curr^'  oil'  the  urine  for  the 
lirst  two  (hiys,  and  liisleniog  it  in  with  ta|>es. 
This  pnictiee  is  still  followed  hiy  some,     li  is, 
however,  quite  unnecessary;  and  at  Guy's  wc 
use  the  tube  only  in  exceptional  cases — that  is 
when  severe  hemorrhage  ensues,  the  wound  be- 
ing plugged  around  it.     Dupuytren   employed 
tlu'  same  kind  of  tube,  to  which  was  attiiched  a 
circular  piece  of  oil  silk  at  its  centre  like  lui 
unrihbed  umbrella;  sponge  or  clmr[iie  was  intnuluced  between  the  tube  and  silk  wbenj 
bleeding  ttwik  place,  after  the  up])er  cud  of  the  ttil>f^  had  been  introduced  thnmgh  the  wound] 
into  the  bladder.      Matthews  has  ndi»[>ted  an  india-rubber  bag  around  the  tube,  whichenoj 
be  introducetl  into  the  bhidtler  enijity,  and  then  expanded  with  air  and  water.     It  answer*! 
the  same  p»ir[tOse  as  Dupuytren's  cunnlru  e/(*'///i>e,  and  is,  probably,  more  etRcient. 

In  exceptional  ciVries,  when  the  bulb  is  out  i(Uo,  it  may  be  necessary  to  a[»ply  pressura* 
with  the  linger  on  the  pudic  artery  lo  arrest  bfeeding. 

The  patient  having  been  jtlacetl  in  a  bed,  a  good  draw  sheet  »;hould  be  placed  ItenealH 
his  hips  and  a  pillow  behind  his  knees  to  keep  them  Hexed,  while  the  knees  nhonlH  uut  be 
tied  together.  A  sedative  may  be  employe*!  to  give  rest,  but  beyond  this,  little  or  no 
medical  treatment  is  re(pjire<l.  The  diet  shouhl  be  nutritious  but  unstimulaling,  and  wine 
and  meat  given  as  soon  as  the  appetite  deniiinds.  Tlie  bowels,  if  not  acting  nalurnlly  on 
the  fifth  or  sixth  day,  should  be  cleared  by  an  enema  or  mihl  a[)erient,  such  a«  C4i-stor  oil, 
and  the  iiorizontal  position  should  be  maintained  till  the  wound  has  closed.  Key  liatj 
remark<^d  that  in  children  partial  incontinence  is  apt  to  follow  when  this  rule  has  not  be 
observ-ed. 
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Sources  of  pifficijltt  in  Lithotmy,  and  how  to  avoid  them. 

The  dijffieuhifi  connected  with  the  operation  are  too  often  due  U>  carelesitneBa  and  too 
great  speed,  consequently  they  are  mostly  of  the  surgeon's  own  making. 

If,  however,  he  feeh  the  stone  and  heurs  its  riinj  before  o|>erating,  he  is  sure  of  its  pi 
enee,  and  knows  also  that  the  statl  is  in  the  bladder,  and  that  it  has  not  piLsst-d  througli 
any  false  passage  in  the  urethra  or  between  the  bladder  and  rectum.    If,  moreover,  hr/of 
cniting  he  assures  Itimself  by  touching  the  stall'  that  it  has  not  been  displaced  he  bns  m* 
diii.'ct  guide  down  to  the  calculus. 

If  tehen  cutting,  after  having  exposed  the  groove  of  the  staff,  and  then  proceeding  to 
the  second  step  ol'  the  operation  he  feels  the  two  bonlers  of  the  ffi'voce  with  the  nail  of  hi« 
left  index-tinger,  and  with  certainty  cuts  between  them  into  llic  groove,  he  will  be  Hill  8ii 
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sis  guide  nito  the  bladder,  ami  not  likt^ly  to  tall  JiKu  the  not  oncotumon  error  of  mistaking 
the  side  of  the  stalf  lor  tlii_^  j^roove  and  tlius  iLroin<;  astray. 

If,  again,  when  ninniti^  liia  knife  down  the  direetor  into  the  bladder,  he  pushes  it  suf- 
ficiently far  as  to  feel  all  resistance  cease,  ami  for  urine  to  (low,  he  may  be  certain  that 
the  bladder  ha^  been  opened.  And  if,  on  inIro<h(cino;  Iua  linjjer  into  tlie  hiadder,  '•  he 
never  pushes  ihe  ptint  of  his  fi»relin|r''r  onvvanl:;^!  unless  he  feel*  certain  (ht»t  he  han  it 
Ijctween  the  staff  and  the  wound/'  he  is  not  likely  to  make  a  cavity  in  the  cellular  ti.Sf;ne 
outside  tiie  blathler  with  his  Jinj^er,  or  to  push  the  bladder  olT  the  end  of  the  slat!*;  and,  if 
he  never  removes  the  director  or  stalf  till  iiis  finj^er  or  gorget  has  been  introducerl  into 
the  bladder  as  a  guide  to  his  forcepg,  he  i.-<  .-itill  free  from  error. 

In  the  last  step,  he  luw  only  to  hnndle  his  forceps  boldly,  lo  grasp  the  stone  fully,  and, 
in  extrueting  it,  a/ipai/s  to  draw  dowturardg  and  backwards,  and  he  will  complete  his 
operation)  uitJtout  a  iniah(i[v. 

The  external  wound  should  always  be  free,  iho  internal  limited;  moderate  dihitaliun  of 
the  neck  of  the  bhtdJer  being  free  frum  harm. 

If  in  openiting,  the  surgeon  lose  his  guide,  from  the  end  of  the  staff  slipping  out  of  the 
blmlder  an<l  lie  he  unable  lo  effect  \is  reiiitroduetion,  or  if  by  s^jme  error  he  has  missed  the 
Ptatf,  an<l  alhnved  his  knife  lo  travel  by  its  side,  and  thus  faileil  to  Knd  the  bladder,  it  is 
better  lo  relinfjuish  the  openition,  let  the  wound  heal,  and  operate  again,  for  without  the 
guide  of  the  director,  the  operation  is  an  iiupossibilily,  and  all  manipidittion  luuardous. 
But  so  long  as  the  staff  h  in  the  Idadder,  errors  niiiy  be  corrected  and  the  operation  com- 
pleted. For  by  the  reintrodncti<in  of  the  knite  along  the  groove,  an  0[H'iiiing  into  the  neck 
of  the  bladder  that  has  hi.-efi  auule  sn  smjili  :«s  to  forbid  the  introduetiou  of  the  finger  may 
be  enlarged,  even  wheji  the  neck  of  the  bladder  has  been  pushed  backvvards  and  the  finger 
seems  about  to  travel  into  an  unknown  region. 

Shoidd  the  n'ctn/n  reeeive  a  Mt/tofi  wound  iluring  the  operation  it  may  be  disregarded, 
aa  it  is  ntrely  fbllovved  by  any  injurious  effect,  and  even  when  the  wound  is  large,  it  is 
well,  perhaps,  lo  leave  the  case  to  nature.  Should  it  not  heal,  the  case  may  have  to  be 
dealt  with  as  one  of  listulu  in  ano,  by  division  of  the  spliincter. 

At  time.s,  the  walls  of  the  rectum  after  the  oj)eraliou  may  slough  fro?n  the  injury  they 
sustained  during  the  removal  of  the  stone  :  but  sucli  causes  usiudly  do  well  when  left  alone. 
In  my  own  practice,  this  sloughing  ttMik  jihice  after  the  extraction  of  a  large  mulberry 
calculus,  but  the  case  did  very  well,  nor  was  the  recovery  tedious. 

Profftttic  enhirf/ement  may  be  a  cruise  of  dilViciilty  in  the  operation  in  elderly  palienta, 
and  when  with  thisi  enlargement  there  \s  rigidity  the  dilficultie,s  are  increased,  for  the 
surgeon^  under  thcjic  circHmstances,  in  order  to  make  a  sullicient  ojieuing  into  the  bladder, 
may  ha\e  to  travel  far  into  the  [K*lvis  upon  the  staff,  and  wlien  the  bladder  is  opened  he 
may  be  unable  on  account  of  itn  d<'[>th,  to  reach  it  with  his  linger.  Under  these  circum- 
stances, the  blunt  gorget  beeomes  of  great  valui'.ns  it  eaa  ivadilybe  run  along  the  straight 
or  curved  staff  into  the  hiadder,  and  form  a  certjiin  guide  to  the  iutroductiou  of  the  forceps. 
Martineau  was  very  fond  of  the  hlutit  gorget  in  most  ca^es,  and  1  am  temjited  to  think, 
that  in  adult  subjects  it  might  now  be  used  more  frequently  with  advantage.  I  have 
found  the  greatest  benetit  from  its  use  in  several  cases. 

When  the  prostatic  enlnrgemenl  encmaclies  on  the  bladder,  the  vesica!  lobe  nmy  be 
lacerated  by  the  blades  of  the  foreeps  and  torn  away  ;  ami  pro'^tiilic  adenoid  tumors  may 
likewise  be  enueleated.  Key  noticed  this  in  1837  ;  Fergu.ssoii  bnaight  the  subject  forward 
at  the  Pathological  Society  in  1<"S-18  ;  Cadge  exhibited  two  s{)ecimen8  in  I8G2;  and  in 
1H7H  I  re{)orted  two  othei-s.  1  removed  one  In  the  Ibrk  of  my  force[>s.  an  inch  in  diameter, 
on  .lantuiry  19^  187'*,  when  o[ierating  for  stone  upon  a  man,  a't.  (J7,  with  a  mulberry  cal- 
culus one  inch  and  a  half  in  diameter,  and  the  man  made  an  excellent  recovery.  The 
sectind  wa^i  from  a  patient,  vci.  "0,  who  was  o[jerated  upon  in  February,  1876  ;  the  pros- 
tatic tumor  bcdng  enucleated  during  the  extraction  of  a  large  stone  willi  the  forceps,  nnd 
the  recovery  was  complete. 

When  the  stone  is  soft,  frinbh,  nnd  comes  away  piecemeal^  it  is  wise  to  wa-sh  the  blad- 
der well  out  with  a  stream  of  tepid  water;  ami,  at  times,  when  the  stnne  is  apjtarently 
held  by  the  bladder  in  such  a  position  tis  forbids  its  being  cuught  by  the  forceps,  a  dtreain 
of  water  through  the  bladder  may  dislodge  it  and  allow  of  it.s  reoioval. 

Very  iart/f  stones  should  be  crushed  through  the  perineal  wound  before  their  removal, 
and  a  short  strong  litliolrite  is  the  best  instrument  tor  that  puq>ose. 

In  moderately  large  stones,  when  the  wound  in  tlie  neck  of  the  bladder  is  not  large 
enough,  Liston's  advice  shouUl  be  followed,  and  an  incision  made  on  the  opposite  side  of 
the  neck  of  the  bladder  by  passing  a  blunt-pointed  bistoury  into  the  wound,  guided  by  the 


finder,  and  turnin":  ila  edge  towanla  the  right  taber  isi-hii.  Marlineau  Bay*  thiil  h«  like- 
wise  often  unlarged  the  inner  wound  two  or  three  times  to  iaciliUite  the  escape  of  Ik 
stone. 

Wlien  a  second  stone  forms  in  the  bladder,  and  anotlier  opt-njlion  is  demanded,  tli»Tif  ii 
no  reason  why  it  should  not  be  jMirfbrtned  in  the  same  potsiiion  and  manner  'm  the  firti. 
and  with  equal  success.  1  have  recently  at  intervals  of  tliree  and  fifteen  months  liatl  U' 
cut  a  jMilJent^  let.  GO,  three  times  for  stone,  removing  on  the  first  occasion  »even  calculi, 
on  the  second  two,  and  on  the  third  two,  with  good  results.  The  stones  averaged  on«/h 
occasion  more  than  an  inch  in  dinmeter.  The  i>alient  did  a^  well  after  the  woond  and 
third  ojieraiions  as  aftor  the  first,  and  is  now  quite  well.  The  Norwich  statistic-*,  m  coo. 
piled  by  3Ir.  {J,  Williams,  show  that  a  third  operation  may  be  performed  with  like  fuc 
C088.     ('Lancet,'  Way  18,  1878.) 

Lateral  liihf)tomy  has  hitherto  been  described,  and,  without  doubt,  as  a  general  oi*^- 
tion  is  the  bi^ift  ;  nevertheless,  other  operations  have  been  suggested  and  adopted.  Arpfm* 
thesie  ihe  so-called  mcdimi  opera tt on  di^mands  notice.  It  is  the  old  Italian  or  M&riAn 
method,  bused  upon  the  precept,  "'a  small  incif^ioa,  much  dilatation,"  and  has  been  ni-vivr^ 
by  Allarton.  It  is  [>erfurm('il  ji,*i  follows  :  The  operator  first  introduces  an  ordinary  [curvH 
or  rectangular]  grooved  statr  [with  tlie  groove  on  it»  convexity]  into  the  bUiddfr,  and 
gives  it  to  an  assistant.  He  then  passes  his  left  forefinger  into  the  rt'cluro,  with  ll«' 
palmar  surface  upAvarda  as  far  as  the  (ipex  of  ihe  prostate,  and  holds  it  there,  a*  a  piid<f 
to  the  next  step  of  the  operation.  He  then  takes  a  long  straiglil  bistoury,  and.  wiih  ii* 
edge  upward;!,  introduces  it  about  half  an  inch  in  front  of  the  anus  in  the  me<)iau  linr, 
down  to  the  membranous  portion  of  the  urethra  or  apex  o^  the  prostate,  into  the  grtjovf 
of  the  stafi',  and  presides  it  towards  the  bladder  for  aljoul  half  an  inch.  He  then  cuu  of>* 
wards,  dividinji  the  mimbnino«s  portion  of  the  urethra  freely,  and  the  soft  fiart*  of  ik 
perineum,  making  an  exlernal  wound  about  an  inch   and  a   bnlf  long.     Tf 

wound  he  next  introduces  a  long  ! 
[Fig.  391.  Fio.  392.  probe  along  the  groove  of  the  stall  inii'  ;J' 

bladder,  then   witljdrawing  the  slafl*.    I  |*>n 
thia  probe  the  finger  is  {uiaaed  into  tiw  l>lMi* 


,  ^ 


H«di»ii  lUhotomjwith  r«etajicai«r  atll.] 

der  with  a  rotatory  movement,  the  proetm"^ 

portion  of  the  urethra  and  neck  of  the  bla'l- 

der  Ix'iug  dilated,  the  force|j«  are  tbeo  «»• 

verted  into  the  bladder  and  the  stone  rrrow**"' 

Where  the  stone  is  large.  Allarton  '^* 

ploys    Weiss's  ihree-bladed  female  djlalo^ 

ILV  or  Arnott's  hydraulic  dilator. 

•  ^|^(^  L*|H>n  the  wliole,  however,  mtMlem  fxp^ 

^^S^^^         ^__rf»  rience  does   not   gi\e  much  supjwrl  l«  '"" 

^^^S^B^^P'"^  operation.       It    may    be    done    with  «f^'*.* 

8to«rfornie.ii»oiiu,oiom,.      Dal i-pouied director.]      when  the  Stone   is  small;   but   when  IftfT' 

there  mtjst  oi'  neco««#iiy  be  too  much  Ucft»' 
tion  of  the  neck  of  the  bladder  and  prostate  to  render  the   ofR'nition  equal  to  the  l«lcn»»- 
111  ehihlren,  the  dilaling  prowss  is  dangerous,  and  apt  to  be  attended  by  n  iwiring**"? 
of  the  nt'ck  uf  tlie  bluddm-  from  il,>^  pt;rineal  attachment. 
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In  adult  palients  where  lilliotrity  is  inii{jp»lical>le  and  the  stone  not  lar^^e,  it  may  be  em- 
ploye<l,  particularly  wIkmi  any  loss  of  Llooil  is  to  be  guarded  ugaijjst ;  for  it  ia  pmbubly 
the  viise  that  tii*;re  isi  less  loss  of  blood  in  adults  l>y  this  operotion  than  in  lutfral  lithoto- 
my ;  although  in  children,  there  is  no  diti'erence  between  the  two  operations  in  this 
respect. 

The  experience  of  Guy's  surgeons  is  certainly  not  favorable  to  the  operation,  and  tliat 
of  Norwich  in  no  way  tends  to  give  it  any  sup[>ort,  t!ie  niorlalily  of  the  median  being 
ni'arly  twice  as  grejit  as  the  Isiteral  operation;  indeed  it  may  be  stated,  that  as  an  opera- 
tion, it  is  losing  ground. 

Doffteau's  opcrutwn  must  be  mentioned  as  a  modification  of  the  median.  A  full  de- 
scription of  it  can  be  found  in  his  work  on  *  La  Liihotritie  Perineah','  1872.  In  its  tii*st 
step  where  the  membranous  portion  of  tlie  urethra  is  opened,  it  diHers  in  no  important 
respect  from  Ailartou's  hut  in  the  second,  (he  neck  of  the  Idadder  and  parts  external  to 
it  are  dilated,  while  in  the  third,  unless  the  atone  be  very  small,  it  is  broken  before 
removal. 

The  dilating  process,  an  essential  part  of  the  operation,  is  effected  by  means  of  a  very 
ingenious  six-bladed  dilator,  Ihe  bhules  of  which  are  so  arranged  as  to  seitarate  without 
diverging,  by  means  of  two  balls  which  move  upon  a  central  stem. 

The  external  parts  down  to  \\w  nretJira  are  dilated  first,  then  the  membranous  portion 
of  tlie  urethra,  and  lastly,  the  neck  of  the  bladder;  the  |iii-ssiige  into  the  bladder  by  these 
successive  dilatations  being  of  uniform  calibre  and  with  smm»th  walls.  The  si(>r(e  is 
broken,  not  crushed,  by  the  *' cassepiferre,"  an  instrument  that  opens  in  the  bladder  without 
divergence  of  its  limbs.  The  fragments  should  tlien  be  removed  with  care  and  the  bla<lder 
wa*iljed  out. 

Dolbeau  claims  for  this  openition  great  advantages,  which  are  not  yet  proved.  The 
instruments,  however,  are  very  ingenious. 

Dnpnytren^s  bilateral  serf  Ion  of  the  prostate  for  tlie  remijval  of  large  stones,  with  the 
semilunar  transverse  |)erineal  incision  in  front  of  the  anus,  meets  with  few  sujiporlers  at 
the  present  <lay-  He  made  his  lirst  incision  with  a  scalpel  down  to  the  membranous  por- 
tion of  the  urethm,  and  afterwards  inlroduGe<l  into  the  groove  of  the  start"  a  double-bladed 
curved  litbotome  wliieh  was  pushed,  clos4*d,  down  to  tlie  stone  into  the  bladder  along  the 
flaff.  The  blades  were  tlum  opened  transversely,  and  the  instrument  willidrawn.  By 
these  means  ihe  neck  of  the  bladder  jind  prostate  were  ireely  incise«l,  the  prostatic  section 
having  an  oblique  direction  downwards. 

Civiale  in  ls3f),  suggesfeil  his  medio-bihvteral  openition,  "  being  dissatisfjed  with  the 
bilateral,  and  slmnninig  the  Interal  method  on  account  of  the  anatomical  objections." 
Having  introdueed  a  statf  with  a  nifdian  groove,  he  mnde  an  incision  in  the  median  line  an 
inch  antl  a  ludf  h>ng  in  tront  of  the  anus  down  to  the  membranous  portion  of  the  urethra. 
He  made  nU».«  a  fn-e  opt^ning  into  tlie  urethra,  and  then  introduced  an  instrument  similar 
to  Dupuytreu's  litbotome,  bitit  stmight,  along  the  groove  of  the  sial5*  into  the  bladder, 
opening  the  bhides  when  the  bladder  had  been  entered,  and  dividing  the  neck  of  the 
bladder  on  its  witlidrawal.  The  Hnger  waj*  then  introduced,  start'  removed,  and  forceps 
inserted,  the  stone  b^^ing  removed  as  in  other  0[>en>tions.  It  differs  liitJe  irom  Dupuy- 
tren's  except  in  the  form  of  perinea!!  incision.  ISir  H.  Tliompson,  who  first  described  this 
operation  in  England,  as  well  as  Erichsen,  have  l)otli  successfully  removed  calculi  by  this 
openition. 

l)i\  Jnflretr  Buchanan's  operation  with  the  rectangular  staff,  bent  three  inches  from 
the  point,  an*!  deeply  grooved  laterally  with  a  posterior  opening,  is  essentially  a  central 
operation.  He  suggested  it  in  1847.  The  staff  is  introduced  into  the  bladder,  and, 
guided  by  the  finger  in  the  rectum,  the  single  of  the  staff  is  made  to  corre.-pond  to  the 
apex  of  the  [>rofttate.  The  operator,  still  retniuiiig  his  linger  in  the  rectum,  inserts  a  long 
Straight  bistoury  in  front  of  the  anus,  witli  the  blade  horizontal  nnd  edge  turning  to  the 
left  ilown  to  the  groove  and  angle  of  tlie  staff,  and  (uishing  it  towards  tlie  bladder  to  stop 
at  the  end  of  the  staff  He  then  withdraws  the  knife,  and  as  he  does  so,  makes  a  curved 
incision  through  the  soft  parls  around  the  ielt  side  of  the  reclum  towards  the  tuber  isehii, 
the  wound  being  about  an  inch  and  a  l*alf  long.  Dr.  liiichanan  describes  his  oi>eration  iia 
being  half  that  of  Dupuytreri's.  When  the  stone  is  large,  the  right  side  of  the  prostate  is 
cut,  thus  ai»proaching  it  more  nearly  as  a  whole, 

Tlte  revto  vesical  operation  was  at  one  lime  a  very  favorite  one.  The  late  Mr,  Lloyd, 
of  St.  Biirlholomew's,  was  about  tJie  last  English  surgeon  who  freely  practised  it,  wlu'rcas 
now  it  lias  been  almost  lost  sight  of.  The  operation  consists  in  the  introduciion  of  the 
knife  into  the  rectum,  with  the  blade  flat  upon  the  pahnar  surface  of  the  right  index- 
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finjiPT,  \he  turning  of  tl)e  edge  of  the  knife  upwards,  and  tlie  [perforation  of  the  bowel  and 
urethra  at  llie  apex  uf  llie  prostak-  down  li»  the  groove  of  the  siatT;  tlie  ?.[)hini'ter  and  soft 
parts  being  fr«_'ely  divitk'd  upwards  in  the  median  line  of  the  perineum  for  about  one  inch 
on  the  withdrawal  of  the  knife.  The  left  forefinger  is  next  ini'erled  into  the  wound  down 
to  the  groove  of  the  s1f*tf»  and  the  bistoury  again  inlrodueed  with  its  edge  downwards  and 
pushed  into  the  hhidder  along  llie  groove,  the  neck  of  the  bladder  and  prostate  being 
freely  divided  when  the  smne  is  large.  The  finger  is  tlieii  passed  inJo  the  hladdt-r  along 
the  slaftl  the  Htat!*  removal  and  forceps  passed,  Hn*  calculus*  being  extracted  in  the  usual 
way.  As  an  ordinary  openitiiui,  this  is  greatly  inferior  to  the  latend.  IConig's  statistics, 
as  quoted  by  Pfdand,  show  it  to  be  very  unsuecesjsful.  When  the  stone  is  very  large,  it 
may*  however,  be  entertained. 

J%e  hiffU  operotiim^  or  xuprn-pnhicy  is  one  of  the  oldest,  and  was  practised  by  Chesel- 
den  and  Civiale.  Jt  was  at  one  time  supposi^d  to  be  llie  mo.-st  direct  and  loast  dangerous 
operation,  the  only  ilnngerons  part  involved  in  it  being  the  peritoneum,  which  can  readily 
be  !t voided.     For  large  stones  it  may  be  entertained. 

The  upenition  consii^ts  of  three  stages : — 

The  first  consipts  in  exfHxsing  the  anterior  wall  of  the  bladder  by  a  vertical  incinion 
made  in  the  median  line  above  the  piiWs  tltrotigh  the  i>ariftes»  with  the  patient  on  his 
back,  liis  pelvis  raised  and  bladder  moderately  distended  with  a  t  per  cent,  solution  of 
carbolic  acid  or  thymol  of  the  lemperuture  of  the  body. 

The  second  step  i;*  that  of  opening  the  h!ad<ler,  and  care  phould  be  observed  that  this 
opening  \^  made  in  the  median  line  and  chtse.  to  the  st/iupht/*ig.  This  is  best  done  by 
transjixing  the  btadih'r  where  it  is*  expose*!,  and  Of»ening  it  from  below  upward**,  care 
l)eing  also  observed  that  the  wound  in  tlic  abdominal  parietes  is  carefully  kept  open  with 
retnictors. 

The  third  Ptep  is  the  removal  of  the  Rtoni*  by  means  of  forceps. 

After  the  operation  ihf.  wound  in  the  bhublt*r  sb<iuld  be  lirought  together  carefully 
with  suiures,,  and  the  external  wound  elused  above,  a  space  being  left  beiow  tV»r  drainage, 
and  the  case  left  to  nature.  The  urine  should  subsequently  be  drawn  olf  at  short 
intervals. 

The  statistiea  of  the  opi*ration  are  not  quite  satisfactory.  Gross  gives  one  death  in 
four  cases;  Civiale,  one  in  two;  Humphry,  of  Cambridge,  and  Duller*,  one  in  thn^. 
The  Fatter  author  speaks  highly  of  it  ('American  Journal  of  Med.  Sciences,'  duly,  iKj^  ; 
April,  1S7M).  lie  believes  the  operation  to  be  deserving  of  more  attention,  and  should 
receive  a  fairer  trial  tliatt  it  has  yet  had. 

[In  the  *  New  York  Medicar.T^jurnar  for  September,  1878,  Dr.  C.  W.  Dulles  states 
t?iat  the  cai*e5  of  supra-pubic  operation  pert'ormed  during  the  prece<ling  ten  years,  as  far 
as  kniiwn  to  liim,  wen'  in  number  2."1.  Of  these  two  were  followed  by  a  fatal  result ;  but 
in  neilher  was  death  to  be  referred  to  the  uieihrMl.  This  gives,  however,  a  mortality  of 
1  in  n^  cases.  I  am  convinced  thut  th*t  operation  is  a  good  one  and  should  be  fretpjenlly 
employed.  It  is  easily  done,  ami  without  djinger  of  hemorrhage,  or  of  wounding  rectum 
or  vas  deferens.      I  always  teach  it  ta  my  sludenls  in  operative  surgery. — .1.  IJ.  H.] 

All  these  varieties  of  opemlions  have  bei^n  detailed,  as  exceptional  eases  of  stone  may 
be  met  with  in  which  one  or  the  other  may  be  better  than  the  hileral,  but  as  a  general 
ofienition,  lateral  lithotomy  is  the  best,  iin<i  of  the  modes  of  performing  this  operation, 
Key's  is  the  simplest  and  most  successful. 
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Causes  op  Death  after  Lithotomy. 

When  ptitients  die  unrelieved  with  calculus,  they  genenilly  do  so  from  kidney  disease, 
and  in  the  majority  of  t'alal  cases  of  Ittluuoiny,  the  same  cause  jiroduces  a.  like  result. 
When  ki^kiey  disease  is  not  present  any  of  the  operations  described  for  the  removal  of  the 
stone,  when  performed  with  average  skill,  is  likely  to  be  successful.  When  kidjiey  diaeu^ 
exists,  any  operation  is  likely  to  pmve  unsuccessfuL 

These  facts  are  fully  ilhistnited  in  a  [laper  I  read  in  1862  (Med.  and  Chir.  Society)  on 
the  eauses  of  death  after  lithotomy. 

The  longer  a  stone  remains  in  llie  hlnddf^r  tlie  greater  are  the  probabilitiea  of  renal 
disease,  and.  consequently,  the  hirger  the  stone  the  greater  the  risk. 

The  duration  of  the  symptoms  and  the  size  of  the  stone  are  consequently  valuable  aida 
in  forming  a  pnignosis. 

When  death  takes  [dace  from  so-culled  shock,  it  is  probably  connected  with  organio 
renal  disease. 
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In  A  small  proportion  of  caiies,  death  lakes  place  iVora  liemorrLiige  ;  such  a  rfsuil,  Imw- 
ever,  when  unconiplifutec!,  being  very  exceplioniil.  It  does  not  probably  occur  oncu-  in  a 
hundred  ciises. 

l*elvie  eellulitifi  and  peritonitis  have  usually  been  regarded  :is  common  causes  of  dealli. 
Pelvic  cellulitis  is  very  insidious,  and  often  only  [>ositively  made  known  when  Rome  peri- 
toneal com[»lieutions  make  their  a]ij»eiiniiiee.  Its  rau!*e  h»w  genenilly  been  n**signed  to  a 
too  extensive  incision  of  the  neck  of  the  hhidder,  but  the  carefu!  investijralion  of  a  large 
number  of  fatal  ca^es  sngnjeists  the  jirobabilily,  that  although  a  fatal  complicalitMi,  it  is  one 
which  for  the  most  part  aris^es  withowt  urinaiy  inliltration  and  a.^  a  result  of  continuity 
with  structure!*  that  have  become  inHamed  from  injiiry  sustained  during  the  operation,  or 
from  the  prolonged  presience  of  the  stone.  It  is  also  commonly  associaled  with  rennl 
di^eaiie,  awl  it  is  now  well  known,  that  wnder  8uch  circunisliinceji,  the  intlammaiiou  of 
perous  membranes  ia  very  common.  It  is  consnqueully  an  open  question  ai^  to  how  far 
the  renal  disease  or  the  operation  is  the  cause  of  the  pelvic  cellulitis  and  peritonitis. 

Death  from  acute  cy.^ititjs  may  occur,  as  it  may  from  the  hemorrhagic  diathesis,  pya;mia, 
chloroform,  or  any  accident. 

Ui'ieniin,  as  a  cause  of  death,  is  classed  with  renal  disease. 

Ill  children,  incontinence  of  urine  is  a]it  to  follow  the  operation,  particularly  when  the 
horizontal  |M)sitiou  has  not  l^een  rigidly  enforced  during  the  healing  process.  It  is,  how- 
ever, a  rare  etfect. 

Wasting  of  a  testis  may  likewise  take  place  from  some  disease  or  wound  of  tlie  vas 
deferens,  I  have,  however,  known  this  to  occur  but  once.  Cases  of  it  have,  however, 
been  recorded  by  Teevun  and  others. 

STONE  IN  THE  FEMALE  BLADDER. 

Calculi  are  doubtless  formed  as  fn  quent  in  the  kidney  of  the  femn!e  as  in  that  of  the 
male,  and  ptj^is  <h>vvnwards  inJo  ilie  hljjdder^  although  from  the  absence  of  the  prostate  as 
well  as  the  shortness  and  dilatabjlify  of  the  female  uretlira,  they  rarely  require  surgical 
treatment.  [It  is  asserted  that  stone  in  the  female  hhidder  occurs  at  limes  alter  closure 
of  vesico-vaginal  tistules.  because  ituiccuratc  adjuslinent  of  the  wound,  or  the  presence  of 
a  piece  of  wire,  furnishes  a  nweleus.] 

The  records  of  surgery  contain  many  instances  in  which  large  calcidi  have  been  passed 
by  natural  eftbrts  Jroin  the  female  hhuhler  without  any  very  injurious  eftect  restdting,  and 
Mr-  Clogg.  of  Looe,  f 'ornwalU  has  recorded  a  case,  in  which  a  stone  nearly  four  inches 
round  wua  thus  passed  (*  Brit.  Mvd.  Journ.,*  May  2,  187  I)  But  the  experience  of  ev^ry 
surgeon  will  supply  him  with  instances  in  which  calculi  of  moderate  dimensions  have 
been  readily  passed,  and  I  have  a  specimen  of  niidberry  stone*  nearly  an  inch  in  diameter, 
whieh  a  young  woman  thus  got  rid  of. 

In  neglerted  crises  of  vesical  ealculi  in  women  the  stone  may,  however,  excite  ulceration 
of  the  bladder,  or  be  discharged  per  vaginam. 

The  symptoms  of  stone  ii«  the  bladder  of  the  female  are  very  similar  to  those  in  the 
male,  such  as  irritability  of  bladder,  pain  during  and  after  (he  act  of  micturition,  intermit- 
tent flow  of  urine,  and  luematuria,  a  bearing-down  pain  and  iiicontineuce  of  urine  being 
common  accompaniments.  In  the  female  sex,  ulerine  and  vesical  symptoms  are  so  chtsely 
associated,  that  surgeons  cannot  he  loo  much  aware  of  the  fact,  since  ctises  of  stone  in 
the  bladder  are  frequently  passed  over  as  exam[iks  of  uterine  disejise,  when  a  vaginal 
examination  would  reveal  the  true  state  of  athiii-s;  a  calculus  can  often  be  felt  by  the 
finger  through  the  vesico-vaginal  sc[>tum,  but  where  doubt  exists,  the  sound  will  settle  the 
l»oint. 

The  treatment  of  stone  in  women  is  far  less  complicated  than  in  men,  on  account  of  the 
anatomical  formation  of  the  parts,  and  the  amjority  of  calculi  C!in  he  readily  removed 
either  by  uretliral  dilatation  and  extraction  or  by  lithoirity. 

The  method  by  urvthra!  dihttadon  is  based  on  the  natural  one  of  expulsion,  and  ia 
applicable  in  all  eases  of  small  calculi-  In  children,  a  stone  three-rpiarters  of  an  inch  in 
diameter,  and  in  adults  <me  inch,  with  the  patient  under  the  influence  of  chloroform  may 
be  fearlessly  removed  from  the  bladder  by  niptd  urethral  dilatation  and  extraction. 
Indeed,  I  have  removed  calculi  two  inclies  in  diameter  by  this  means,  without  any  inju- 
rious  after-effect,  but  it  is  pndmhiy  wise  not  lo  make  the  attempt,  the  surgeon  possessing 
in  lithoirity  an  elhcient  aid  or  substilute. 

Shie  diftttati'on  of  the  urethra  is  almost  certain  lo  be  followed  by  incontinence,  while 
after  rapid  proceedings  it  is  rare  to  meet  witli  thid  result. 
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TI>P  operation  may  be  performed  as  follows  :  With  the  t>iiilienl  on  lu^r  back  untlir  the 
inrtuenoif  of  chloroform,  Weiss's  lliti'e-pr(.iiJi;rd  tlihitor  shouhl  be  inlnxbici'il  and  ritpidly 
expanded  sufRfiently  I'lir  to  iulmit  Jirsl  the  h.'ft  indcx-tiujrer  of  llie  operator,  und  then  the 
fore^ps^  when  the  stone,  having  been  seiaseJ,  can  be  rapidly  removed.  I  have  on  several 
oceasions  emfiloyed  the  lilholrite  for  tliis  purpose  with  the  view  of  crushinjj;  the  stone 
should  any  difftonltie.s  he  experienced  in  its  extraction,  and  lliereforc  recommend  the 
practice.  On  four  occasions  1  have  not  diluted  llie  ni'ellira  at  all,  but  passed  the  bthotrite 
or  forceps,  and  extracted  at  once,  itnd  consider  this  plan  i.s  a.-j  good  as  any  olh»^rt  tor 
every  surfreon  must  he  struck  with  the  tacility  with  which  a  finger  ftrany  moderate  instrii« 
inent  can  he  introduced  into  the  fentale  bladder  when  the  subject  i;*  under  ihe  inlluence  of 
an  ainesthetic. 

If  any  difficulty  is  felt  in  the  extraction  of  the  stone,  or  it  prove  largvtr  than  can  be 
sjifely  removed  a:<  a  whole,  it  may  he  broken  up  and  removed  piecemeaL  By  these 
means  I  took  away  at  one  operation  witliotii  any  diJfjculty  or  bad  result  from  a  child  only 
four  years  old,  a  calculus  an  inch  and  a  hull"  in  diameter,  und  in  the  year  180'j,  I  sticcess- 
fully  removed  with  facility  three  calculi  from  three  patients  by  ihese  means.  In  femiile 
subjects  there  can  be  no  such  hesitation  as  to  the  wisdom  of  removing  fragments  after  the 
cruishinjj  operation  as  I  here,  is  in  mules. 

Whrn  the  stone  is  loo  large  for  removal  by  rapid  dilatation,  or  the  bladder  too  coo- 
traclud,  inflamed,  and  wlcenited  to  allow  of  lithotrity,  (he  stone  should  be  removed  per 
vaginam,  tlie  surgeon  in  this  operation  again  imitating  a  nuethtit]  sometimes  resorted  toby 
nature.  To  do  this,  a  clean  incision  of  sufllcient  length  to  adujit  the  removal  of  the  cal- 
culus has  to  be  made  into  the  bladder  through  the  vaginal  septum  guided  by  a  director 
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introduced  through  the  uretlira.  The  wound  shf»uld  i!*ub- 
serjaenliy  be  closed  by  means  of  stitches,  as  in  vesico- 
vaginal fistula. 

[  have  removed,  in  this  way,  a  stone  two  inches  long, 
that  fornu^d  a  complete  cast  of  the  CLtutracted  bladder, 
with  good  success,  (tig.  39.J.)  Dr.  Aveling  and  M, 
Vidal  strongly  recommend  this  operation,  while  Marion 
Sini'^  tliiiiks  so  well  of  it  as  to  assert,  "  that  it  is  the  only  justiHahle  operation  for  stone  in 
the  tfiuale  bladder,''  and  if  by  the  word  operation  he  niL'aos  a  cutting  one,  he  is  certainly 
riglit ;  tor  where  the  urethra  hits  been  divided  to  allow  of  the  removal  of  stone,  inconti- 
nence is  a  common  conse<[t^ence.  [-\n  interesting  case  of  litliotresis  and  vaginal  litholoiny 
has  Ikmmi  rfpiH-lt'ti  hy  |»r.  Hiomall  of  this  city.'] 

Urethral  lithotomy  is  here  mentionetl  only  to  be  condemned,  its  an  iiiciiiion  into 
the  neck  of  the  (emale  bladder  is  liable,  as  has  just  been  said,  to  be  tbllowed  by  inconti- 
nence of  urine,  half  of  the  cases,  as  a  rule,  being  so  uftected. 

Hy  way  of  summary^  therefore,  it  may  be  concknled  : — 

That  a  stone  of  moderate  size  may  readily  be  removi-d  fi-om  the  female  bladder  by 
immediate  extniction,  and  one  of  larger  dimensions  by  lithotrity  and  extraction,  the 
patient  being  fn^ly  under  the  intlueuce  ot"  an  aruesthetie.  That  where  from  the  size  of  the 
Blone,  immediate  extraction  is  not  advisable,  or,  from  the  condition  of  the  bUi-dder,  litho- 
Irity  cannut  be  performed,  vaginal  lithotomy  is  ilie  best  opti ration,  while  all  slow  dilatation 
of  the  nretlini  is  to  be  avoided,  and  all  urethral  lithotoiiiy  condemned  on  account  of  the 
fref|iiency  of  incontinence  of  urine  as  the  result,  of  such  treatinefit. 

For  further  information  and  statistics,  xnde  Dr.  Aveling,  *Obst,  Trans.,*  18G4;  and 
paper  by  author,  *M«;d.-Chir.  Tnms.,'  18G4. 
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Foreign  Bodies  in  the  Bladder. 

Tlipjsp  are  occasionally  met  witli  both  m  the  male  and  ft'inalo  Buhject.  Broken  CHtln'tcrs 
and  hongies  are  proljnhly  tlie  ino.-t  common  ;  Uut.  a  tohiiceo  pijuf,  jiins,  French  chalk, 
sh*te-[K'inril^  straw,  ji  silver  U>oth|>i€k,  iicnhohier,  &.c..^  are  in  the  Guy's  Muflcum  reonrtleit 
JU3  furcijiii  bodies  l!>ai  have  been  ri*movrrl  from  the  male  bhiddtrr,  and  a  bone  bodkin-caoc, 
a  cedar-peneil,  and  a  stiletto  tWjm  the  female. 

Foreign  bodies  may,  however,  uhtaiii  aeoesa  to  the  bladder  through  wounds,  gunshot  or 
otherwise,  or  Ihrotij^li  ahsees!«ies  conne«'ferl  with  bone.  Brodie  hn»  ndated  a  case  in  which 
\w  renmved  a  calciihis  from  a  young  huly  vvhich  contained  "a  small  portion  of  hone,  and 
two  imnerfeetly  formed  human  t(!eth,"  doubtless  the  remains  of  a  blighted  ovum;  iind  a 
second,  in  which  a  slone  from  the  lemale  Ida  hlt-r  iiad  u  hazel-nut  as  a  nucleus. 

WJien  a  foreign  body  rt^mains  l(>n>:  in  the  blailder^  it  acts  as  an  in-itant,  and  usually 
becomes  ra|ii<lly  covered  with  phosphales^  as  has  been  already  staled.  In  a  qieeiuien  at 
the  College  of  Sur'^eoiis  a  foreijrn  body  is  I  lie  nucleus  of  a  uric  neid  ealcuhjs. 

A^  soon  as  a  foreijjn  botly  is*  known  to  exi-^t  it  oujjjlit  to  be  removed.  Where  this  can 
be  effeeled  through  the  inethra  so  much  the  belter;  and  as  lonn^  as  the  substarnfe  is  in 
the  pa^sage  and  not  inmiucted,  this  may  be  done,*  hut  when  this  cannot  be  effected  and 
the  urethra  i,<  the  seat  of  the  otfemling  body,  a  clean  incision  should  be  maiie  and  the 
foreign  body  renioved,  as  incised  wounils  into  the  urethra  usunlly  heal  well  and  it  is 
belter  to  make  them  tlian  to  lacerate  the  urelhra  by  forcible  infernal  maiii|)uhitioii. 

I  had  a  case  some  years  ago  in  which  a  long  )iair-piii  had  been  im|iactei|  in  the  penia 
an<l  |ierineuiii  with  its  jminls  forwards,  one  end  beirig  felt  at  the  base  of  tlie  jienis  em- 
bedded in  the  tissues  beneath  the  skin.  Umler  chloroform,  I  presseil  the  point  throu«^h 
the  skin  and  gradually  withdrew  the  pin,  which  came  out  nearly  straight,  A  rapid 
recovery  followed,  Avithout  a  had  symptom. 

When  the  foreign  body  is  in  the  bladder  and  cannot  be  crushed  by  the  lithotrite  or 
dmwn  out  by  the  scoop,  lithotomy  must  bo  peribrmed,  and  in  adults,  when  the  foreign 
body  is  not  large,  possibly  the  median  operation  should  be  chosen. 

The  portion  of  catlieter  illustrated  below  (Fig.  illt^l)  1  removed  from  the  bladder  of  Mr. 
B — ,  let.  ill,  on  August  "23,  ls7.'>,  by  means  ol"  u  small  lithotrite,  thirteen  di»ys  after  it 
had  been  broken  olf  in  the  blailder. 
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.Wtf  f    mixe 
End  of  catheter  r«n!iov»J  from  male  bladder  with  HU}4trit0. 

1  was  fortunate  enotigh  to  catch  it  ,at  its  bulbous  end  and  to  withdraw  it  without  much 
dtllieiilty,  a  n»[tid  recovery  following. 

In  wo/iifit  under  the  infiueiiee  ot  chloroform,  the  body  niiiy  usimlly  he  readily  extracted 
by  means  of  dressing  or  other  forceps.     In  ilie  case  in  which  a  laJy**  .stileiiu  (Fig.  ;iU7) 
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Stiletto  romovcd  from  fomaUi  lilittldt^r. 

tva"  in  the  blailder  of  a  young  womun  I  found  tlve  [point  of  the  instrument  presenting  for- 
wards and  upAvards  ami  lixed  in  tlie  symphysis.  With  my  h-fi  fingrr  in  the  urethra  i 
presseil  it  hack,  and,  after  some  little  mauipvilation  >vith  the  rlglil  index-finger  through 
the  rectum,  lor  the  j.atient  was  a  virgin,  I  so  placed  the  stiletto  as  to  fix  tlie  point  against 
the  pulp  of  my  left  index-finger,  and  with  a  pair  of  forceps  introduced  U[K)ti  tny  linger 
extracted  it.     The  patient  recovered  without  any  inconvenience. 

Most  ciises  may  indeed  be  treated  with  a  [>air  of  forct-ps  in  the  bladder  and  a  finger  in 
the  vagina  or  rectum  lo  manipulate  and  place  the  foreign  body  in  a  good  position  for 
removal  ;  the  surgeon  seizing  the  foreign  body  by  one  end.  For  the  removal  of  such  a 
thing  as  a  hair-pin,  a  blunt  Iiook  may  jxjssibly  be  serviceable. 
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BURQKRY  OF  THE  CUETHKA. 

[The  Introduction  op  Urethral  IxaTRUMKNTS The  proper  merdod  of  passing 

cathelers,  boiijjrie*,  smirids,  and  otluT  instruitietit!*  along  tiie  male  iirefliru  into  tlie  bladder 
is  so  Tf'adily  Iwirni'd  uud  of  such  paruuiuunt  iriiporiance  that  it  seem?:  pru^ftr  to  give  a  p;ira- 
gniplj  to  tlie  cou&idti ration  of  the  subject.  In  a  normal  urelltni  there  isonly  one  real  diffi- 
culty, and  that  is  ihe  trouble  experieiicerl  in  passing  thriHif^h  the  trian;;iiiHr  ltgi\ment..  As 
the  urethra  in  front  of  this  membnine  is  flaoeid  and  niovablet  lheo[>enilorniay  readily  |iug|i 
the  [mint  of  the  eatheter  to  one  side  of  the  opemin":  in  the  lij^simeiit,  ami  tlius  fail  to  p{u» 
into  the  deep  orethra  and  bladder.  This  inipin}»in};  a^fiinst  the  trinn;j;ular  ligament  will 
occur  if  the  instrument  be  oot  kept  in  the  middle  line,  or  if  the  handle  be  turned  down 
from  the  abdomen  before  llie  point  is  deep  enough  in  tin?  perioeum.  If  a  metiillic  in* 
strument  is  to  be  introduced,  it  shoyld  be  done  iji  the  ibllovving  maimer:  The  inAtnnnent, 
of  whatever  kind,  should  be  cleaned,  warmed,  and  oiled.  Of  ttiese  points  cleanline^^?  is 
one  frequently  neglected.  Catheters,  with  the  openings  Ifilied  with  dirt,  and  possibly 
with  f^onurrhu-al  virus,  are  introduced  every  dny  into  heallliy  urethras.  T|>e  surgt^on 
shoidd,  unless  ambidextrous,  jjlaiid  on  the  left  side  of  tlie  patient,  who  may  be  lying 
or  semi-erect.  The  penis  is  taken  in  the  left  hand  and  the  meatus  pressed  open,  while 
the  instrumenf,  held  in  the  median  line  of  llie  abdomen,  with  the  handle  towards  the 
chin  of  the  patient,  is  carefully  inserted,  II  i.s  pa^seil  i*lowly  down  the  urethra,  whil« 
the  penis  is  drawn  upwards  over  it.  During  this  lime  the  surjjjeon  must  hohl  the.  instru- 
ment with  the  handle  close  to  the  abdomen.  When  the  point  haf^  passed  back  and  en«^aged 
in  the  oiwjning  of  the  triangular  ligiiment,  the  liauille  is  elevated  from  the  abdomen  and 
BwunjT  in  an  arc  of  a  circle  down  between  the  thighs,  being  kept  accurately  in  the  middle 
line  of  the  patient's  body  <hiring  the  entire  mnniputalion.  The  beginner  is  exceeiliugly 
liable  to  elevate  the  handh?  of  the  instrument  before  the  point  is  deep  enough  in  (he 
jKTinea!  region,  and  thus  strikes  the  triangular  ligament  too  high  up.  It  .nhould  be  remem- 
bered that  the  point  of  the  eatloner  must  be  felt  by  the  leit  hand  l>eliiml  the  scrotum 
before  the  other  end  is  elevated.  When  the  inslniment  can  be  held  between  the  thigha 
withovit  force*  and  seems  fixed  without  lateral  n»olnlity,  it  luis  entered  the  bladder.  When 
the  patient  lias  a  very  prominent  abdomen,  it  may  be  well  at  times  to  insert  the  insKru* 
ment  with  the  lumdle  towards  the  feet  and  to  twist  it  around  when  the  point  h;vs  pA»»ed  a 
considemble  distance  into  the  nrethrji.  Tiie  mani|.)nlation  otherwise  is  idrniicaL  The 
Boft  rubber  catheter,  without  a  stylet,  i&  oiled  and  simply  pushed  into  the  canal  by  degreea. 
The  movement  is  very  similar  to  that  employe<l  in  placing  worm^  on  a  tishing  hook, — 
J.  B.  U.] 

A  diminution  in  the  calibre  of  the  itrethra,  the  result  of  organic  changes  within  its 
walls,  gives  rise  w  stricture ^  any  eneroacluucnt  on  the  [uissage  from  without  or  within 
causes  ohstrfirtion. 

Obstruotion  occurs  when  the  urethrn  is  narrowed  from  inHaramalory  engorgement 
of  its  mucous  and  submucous  tissue  (the  inHnmmatory  stricture  of  some  authors),  or  from 
spasm  of  the  urethral  muscles  {spasmodic  stricture);  when  an  abscess  or  tumor  outside 
llie  urethra,  or  any  prostatic  enlargement  encroaches  on  the  uretl:ra,  or  nny  fracture  of 
the  pelvis  presses  upon  it;  and  lastly,  when  a  calculus  or  foreign  body  is  impacleil  in  the 
passa;!!',  or  a  urethral  polypus  blocks  it  up. 

Organic  stricture  is  caused  by  the  contraction  of  inHammatorv  dejmsit  sitiuiied 
upon,  within,  or  beneath  the  mucous  membrane  of  the  canal,  or  from  the  conlraclion  of 
the  cicatrix  of  a  ruptured  or  injured  urethra.  The  first  form  may  be  described  iu*^  ttmpte 
orquni*'  stricture.  The  second  a<i  traumatic  or  cicatricial  stricture.  The  l*orm«r  i»  x\\% 
more  common,  my  notes  showing  fiO.H  examples  of  the  former  to  4.'J  of  the  latter  in  con- 
secutive casej^,  or  in  the  proportion  of  fourteen  to  one. 

In  the  majority  of  eases  the  contraction  of  an  organic  stricture  is  of  a  chronic  n«tur«\ 
and  in  some  may  be  readily  traced  to  a  more  or  le^s  distinct  chronic  intlatnnuition  of  tU« 
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|>n8saffc;  but  years  will  frequently  pass  before  the  obstnn^tioii  tn  the  How  of  urine  hpcomea 
of  suiricient  imporlance  to  arrest  aitoiiiion,  ainl  a  >.tt<ltli-n  JiMm-k  of  ivtftttiun  of  iiririb, 
induced  by  some  tict  of  irre^iilurity  or  exjjosuro  ta  I'old,  will  probably  be  the  tirsi  sytup- 
toni  lo  dniw  the  piilieut':*  iittentioii  to  his  fOtiilitit>u. 

The  stricture  may  consist  r^imply  of  »  perfanited  membranous  diu[>lirHgiii  etretcbed 
across  the  cunal,  of  ii  narrow  band  of  iririatnmatory  product  surrounding;  the  pnti«ige,  to 
which  the  terms  '' whip-cord," ''ring,"  or  '^anular"  strictun*  is  attached,  and  in  rarer 
cases  to  bjinds  of  lymph  8ln.*tchJng  across  the  passage,  and  forminj?  what  are  known  ivs 
"bridle  strictures.'*  It  may  be  genenil  or  partial,  and  wiien  l!ie  hiltcr.  may  have  been 
caused  either  by  some  ndi»esion  of  the  natural  ruf^a'  of  the  urethra,  or  of  some  fohl.'?  of  its 
mucous  liniuf^.  When  the  stricture  h  more  extensive,  there  is  hardly  a  limit  to  tlie 
extent  of  inflaramatory  (Icjinsit  wliich  may  exist,  from  the  narrow  band  alreaily  nUudi'd 
to  ivs  forming  the  ^'annwlar"  slrictHre,  pa-xsiiig  onwards  to  the  broader  baoil  which  answer? 
to  Sir  A.  Cooj»er's  term  of  '*  ribbon"  stricture,  to  the  still  severer  cases  in  which  the 
uretbra  is  found  more  ur  less  conlracted  throu;;hout  its  enlire  course.  Between  these 
extremes,  numbwrless  varieties  and  de^ees  of  mischief  (nay  be  observe«l,  the  urethra 
presenting  one  single  contraction,  or  several  independent  ones.  John  Hunter  mentioned 
a  case  in  wliicli  six  strictures  coexisted. 

LsxstJy,  the  urethra  may  untjiiestionably  become  "  impermejible,"  the  jiathological 
ppeeimens  in  Guy's  Museum  being  sutticieiit  to  demonstrate  the  fact.  Such  n  condition, 
however,  cannot  exist  uncomplicated  with  other  symptotns,  since  it  is  obvious  that  ihe 
urine  must  have  pome  channel  lor  escape.  In  these  cases,  therefore,  urinary  tisiula  will 
always  be  found.  An  ohltterntion  of  the  urethra,  the  result  of  injury,  /.  e.,  tniunuilic 
stricture,  is  also  m«'t  with. 

liOOality  of  Stricture. — For  the  only  definite  facts  relating  to  this  subject  I  must 
refer  jind  I  do  so  wiih  pleasure  to  the  labors  of  Sir  IL  Thoiupson  ;  for,  although  otlier 
writers  have  given  their  "impressions"  npon  the  subject  and  published  isolateil  cases,  it 
is  to  him  that  the  profession  is  indebted  for  the  analysis  of  270  prepiualions  contained  in 
the  various  museums,  by  which  impiiry  alone  this  qucslton  comld  have  been  satisfactorily 
determined,  lie  has  most  satistaciorily  proved  what  is  now  generally  received  as  true, 
that   in   by  fur  the   majority  of  cjises  of 

stricture,  the  juncture  of  ihe  spongy  and  F«».  398. 

membranous  ponions  of  tiie  urethra  is  its 
most  tretpjent  seat  (Fig.  ^^1>H),  and  that  tfie 
inch  situated  in  front  of  this  s{^ot  is  the 
Dcxt  i>o8ition  in  point  tif  frequency,  while 
exceptional  ctises  may  be  fount!  in  the  pro- 
static end  of  the  membranous  jH>rtion,  at 
the  external  oririce,  or  at  the  terniinal  two 
inches  of  the  uretlira,  but  no  sjiecimen  ex- 
isted in  which  a  stricture  has  been  observed 
in  the  prostatic  portion. 

Looking  over  my  own  c.nses  with  a  view 
to  inquiring  into  the  causa  of  stricture^  I 
find,  omitting  congenital  narrowing  of  the  urethra,  that  chronic  gonorrlia*al  inHammaiion 
had  existed  in  27^5  out  of  the  GiO  instances,  and  that  in  78  of  these,  injections  had  been 
employed  in  its  cure;  that  direct  injury  was  the  assigned  cause  of  -13;  while  in  33U  no 
definite  cause  could  be  obtained.  With  these  facts  it  seems,  therefore,  riglit  to  conclude; 
"Tiiat,  although  gononho^i  often  precetles  a  stri<:ture,  at  least  half  the  cases  are  found  in 
subjects  wlio  have  not  sutfered  from  such  a  disease;  and  that  when  gonorrluea  miglH  be 
assigned  as  a  cause,  ihe  use  of  iiijectious  for  its  cure  does  not  appear  to  Imve  had  any 
poeitively  injurious  influence  in  producing  a  btriclure."  1  may  add,  that  these  results 
can  be  strictly  relied  on,  sis,  when  noting  the  cases,  considenible  caiv  was  taken  to  search 
out  tiiis  fact.  It  may  iherefore  un<piestionably  be  assorted,  that  injections  have  not  the 
injurious  influence  in  exciting  stricture  which  some  authors  have  ascribed  to  them. 

Among  tlie  330  cases  in  whicli  no  [jositive  cause  could  be  assigned,  were  three  in  which 
'"gout"  existed;  and  several  in  which  the  contmction  of  chancres  might  fairly  b^  ascribed 
as  the  cause  of  the  obstruction. 

1  have  been  unable  lo  discover  that  tlie  so-called  phosphatic  diathesis  has  any  influence 
in  exciting  the  formation  of  an  organic  stricture,  or  any  other  urethnd  diseaiie,  although 
this  is  a  jioint  U[»on  wliich  Sir  B.  lirodie  litis  largely  dwelt;  but  there  can  be  no  douht, 
that  any  morbid  condition  of  the  urine  luis  conslderabie  power  in  exciting  a  spasmodic 
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contraction  of  the  muscular  wnlls  of  tho  urethra  more  partlcutftrly  wlien  an  organic  8tric> 
turo  existi*,  nnd  of  imhicing  retention  of  the  oriiiti.  [Dr.  S.  W.  Gros«  claims  that  tnaa- 
ttirhatioji  is  ii  freqiK-nt  t-nuse  of  Htricture.] 

Symptoms. — In  a  larg«^  proportion  of  the  cases  of  simple  org:anic  slrictnre,  an  iiitack 
of  retention  of  urine  is  the  first  thing  which  nttnicts  the  attention  of  the  patient,  which 
may  have  followed  some  inJiscretion  in  diet,  excess  of  drinkinfij,  or  exposure  to  cohl.  It 
is  then,  perhitpsi,  for  the  tirst  lime,  that  the  patient  can  bring  to  hift  recollection  llie  fact, 
that  other  leas  marked  hut  not  less  certain  symptoms,  had  existed  previonsly  tor  ^me 
time.  It  may  be  that  a  cfironir  tjffH  lm<l  been  present  for  many  months,  or  that  some 
urethral  pain  or  ditlictilty  hud  attended  the  act  of  micturition,  that  the  stream  of  urine 
had  been  somewlial  narrowed,  divided,  twisted,  or  of  a  screw  shape;  or  that  micturition 
liad  been  more  frequent  or  prolonged  ;  yet  these  symptoms  by  themselves  liad  failed  to 
make  sufhcient  impression  upon  the  mind  of  the  sutterer  iis  to  lead  him  to  susptict  the 
existence  of  a  stricture. 

It  must  not  be  thought,  however,  that  the  retention  is  nnually  caused  by  the  gradual 
contraction  of  the  striolure,  thongli  in  exceptional  cases  such  a  condition  may  exist,  yet  it 
is  tolenibiy  certain  that  in  the  majority,  the  retention  is  due  to  some  spasmodic  action  of 
the  nrethral  ninscles  at  the  seat  of  stricture,  for  very  slight  causes  appear  capable  of 
exciting  spasmodic  action  of  the  canal  in  a  diseased  urethra,  and  cunsequently  giving  rise 
to  retention;  spasmodic  and  organic  stricture  being  generally  combined.  Indeed  out  of 
483  c^scB  of  stricture  consecutively  admitted  into  Guy's,  12!),  or  more  than  a  fourth,  wore 
ButTering  from  retention.  When  the  stricture  is  not  discovered  under  these  circumstances, 
it  will,  if  not  detected  early,  soon  give  rise  to  other  and  more  characteristic  symptoms. 
The  stream  of  urine  will  gradually  contract  so  that  it  will  at  last  cease  to  exist,  the  urine 
passing  only  in  dro[is.  The  bladder  will  become  so  Irritnhle  that  the  patient  will  have  to 
rise  trequently  in  the  night  to  njictnraie,  and  the  etlbrt  will  be  attended  with  pain  ;  a  small 
quantity  of  urine,  moreover,  will  probably  also  be  passeil;  symptoms  affecting  the  rectum 
will  soon  appear,  and  the  straining  during  the  act  of  miclyrition  will  he  associated  with 
tenesmus;  these  symptoms  at  times  being  so  severe  as  to  neeessitate,  whenever  natural 
relief  is  sought,  the  use  of  the  stool  instead  of  tlie  chamber  vessel.  Prolapsus  recti,  or 
piles,  also  frequently  complirate  the  case;  while  incontinence  of  urine  may  Ibllow. 

Under  these  circumslances,  it  is  clear,  that  the  bladder  is  never  emptied,  although  some 
small  quantity  of  urine  may  be  passed  at  ench  act  of  micturition.  The  retained  urine, 
nndergoing  partial  decomposition,  iu*ts  ils  an  irritant,  and  becomes  cloudy  and  ammoniac4il, 
depositing  more  or  less  mucus  and  phosphates.  The  urine  collecting,  gives  rise  to  disten- 
sion of  tlie  bladder,  which,  pressing  on  the  rectum,  excites  tenesmus  and  prolapsus,  and, 
interfering  with  the  return  of  the  venous  blonde  to  piles.  As  the  distension  incnuises,  the 
bladder  loses  ita  power  of  contraction,  and  conse(]uently  expands  till  it  overflows — the 
overjime  of  urine  giving  rise  to  inco)tfinf'nt'e  which  is  a  direct  result  of  chronic  retention. 
A  physic^il  examination  of  the  abdomen  of  a  patient  under  these  circumstiinces  will  n-veaJ 
the  distended  viscus  as  a  central  globular  swelling,  giving  a  doll  sound  on  percussion. 

During  these  changes,  others  no  less  important  are  going  on  at  the  seat  of  striciure  : 
the  urethra  behind  the  stricture  dilates — ibis  dilatation  heing  mechanical  nnd  the  direct 
result  of  tlie  inert'ectual  efforts  of  the  bladder  to  overcome  the  obstruction  (Fig.  308). 
As  the  pressure  continues,  inllammation  of  the  urethra  and  parts  around  appears,  ihe  tia- 
sues  as  they  expand  become  indurated,  and,  after  a  lime,  ulcerate  from  the  continued  ifri- 
talion.  A  few  drops  of  urine  tl>en  percttlute  into  the  cellular  tissue  behiml  the  stricture, 
and,  setting  up  suppuration,  form  a  urinary  abstress,  which  to  the  linger  will  appear  as  a 
deep-seated  perineal  swelling. 

Where  the  abscess  is  slow  in  its  formation,  it  will  be  indolent  nnd  jminless,  but  if  rapid. 
very  painful,  and  when  opened  or  left  to  natural  processes  it  will  almost  lo  a  certainty  be 
followed  by  a  j>eri'tn>nl  uriunr^  Jxntnla. 

If,  however,  the  abscess  and  the  urethml  stricture  be  left  unrelieved,  and  the  bladder 
with  the  abdominal  muscles  still  continue  to  act  and  ineffectually  to  overcome  the  un^thnd 
obstruction, the  urine,  by  being  forc.e<l  info  the  dihited  urethra  behind  the  stricture  and 
into  the  perineal  abscess  communicating  with  it,  will  sooner  or  later,  unless  the  stricture 
be  relieved,  cause  rupture  of  the  abscess  into  tlie  cellular  tissue  of  the  parts  aiound,  and 
as  a  result  give  rise  to  extra vastition  of  urine. 

If  this  giving  away  of  the  parts  apjiears  during  the  eflbrta  of  the  patient  lo  overcome 
the  stricture,  or  the  spasmodic  action  of  the  bladder  and  abdominal  muscled,  a  suilden 
relief' from  the  jtrevious  agony  and  the  sensation  that  something  has  given  way  may  for  a 
time  lull  the  apprehensions  of  the  patient,  and  mislead  htm   into  the  idea  that  all  \a  trell, 
the  swelling  ot   the  perineum,  scrotum,  penia,  and  suprn-pubic  region,  which  mvtiA 
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soon  follow,  with  the  absence  of  any  flow  of  urine  throiigli  tlie  natuml  clmnnel,  will  reveal 
lo  I  he  prtifes.'iiounl  eye  Lhe  true  miture  of  the  accident,  and  prove  tlmt  the  urethra  has 
given  way  iM.diind  llie  stricture,  and  extravamtion  of  urine  has  taken  place. 

IVSTRUMEVTS   FOR  THE  DkTKCTION  OF  A    StUICTI'HE. 

Yox  the  detection  of  a  stricture,  as  well  as  for  ita  dilatation,  mftuUic  rntheters,  elastic 
catheters,  ot filiform  bougies  may  l>e  employed. 

Fiu.  399. 


The  meLalllc  catheter  I  prefer  is  that  figured  373-4.  Tlie  [Pio.  400, 
curve  being  short,  the  end  bulbous  and  a  size  larger  than 
the  shank,  this  form  of  catheters  is  very  perfect  lor  mere 
examination  purposes  The  elastic  instruments  are  upon 
the  French  model,  and  are  made  of  the  same  material 
throughotit,  a  groove  in  the  lop  answering  as  a  substitute 
for  the  ivory  head  which  is  never  known  to  keep  its  place, 
an<i  when  a  catheter  has  to  be  fastened  into  the  Idadder,  the 
benefit  of  this  arrangement  is  at  once  proved.  These  cuthe- 
ters  are  made  very  small  (Fig.  .*i*>*)),  even  to  the  half 
size.  For  dilating  a  stricture  they  should  always  be  prefer- 
red. [The  numbers,  used  by  makers  and  authors  to  desig- 
nate the  sizes  of  urethral  instruments,  are  arbitmry  in  many 
instances,  and  always  confusing.  The  only  perfect  method 
is  to  give  the  circumference  of  the  instrument,  which  is 
easily  done  by  employing  the  flexible  strap,  similar  to  that 
used  by  glove-makers,  which  has  been  devised  for  this  pur- 
pose by  Dr.  Chas.  11.  Thomas. 

For  exploring  the  urethra  the  best  form  of  instriiment, 
and  indeed  the  only  form  to  detect  strictures  of  large  culihre, 
is  the  bulbous  or  acorn -|iointed  bougie.  This  is  slipped  be- 
yond the  coarctation,  and  then  partially  withdrawn  until  the 
shoulder  strikes  the  contracted  |tart  of  tlie  urethra;  the  dislance  from  the 
meatus  is  then  readily  determined.  Care  must  be  taken  lest  the  catching 
of  the  shoulder  al  the  triangular  ligament  be  considered  an  obslruclion  due 
to  a  slight  stricture.] 

The  filiform  bnugies  are  made  of  the  same  material  as  the  elastic  cathe- 
ter, or  of  catgut  or   whalebone.     I  prefer  the  first   and   last,  as  they  are 

[Fio.  402. 
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made  very  fine  and  smooth,  with  or  without  olive  tips ;  gome  ar«  of  the 
eame  thickness  tbi-oughuut,  whilst  others  iiave  finer  points  than  shafts. 
They  can  often  he  insinuated  through  a  narrow  Htricture  when  a  catheter 
cannot  be  introduced,  and  are  conseipiently  of  great  value  for  dilating 
purposcr*. 

As  guides  into  the  bladder  they  are  also  of  equal  use,  and  particularly  for 
internal  or  external  urethrotomy.  When  these  small  bougies  are  used  the 
urethra  should  be  previously  filled  with  oil. 

During  the  development  of  a  stricture,  and  more,  parlicularly  when  the 
stricture  liaa  become  a  real  cause  of  obstruction,  a  patient's  general!  condi- 
tion is  rarely  good,  and  what  are  generally  known  as  dyspeptic  symptoms 
commonly  exist ;  as  a  c.onse(pience,  the  patient  often  loses  rtesh,lotiks  care- 
worn and  ill,  the  digestive  organs  failing  to  do  their  duty  as  in  health.  As 
the  disease  progresses,  a  constant  feeling  of  chilliness  is  very  common,  and 
41 
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rigors  are  not  unusual ;  these  symptomB  being  at  times  intermittent,  and  are  often  re> 
garrled  as  being  due  to  "  ague."     Whilst  a  perineal  abscess  is  forraingt  they  are  commonly 

prfsent. 

AVIien  thpy  are  MTirom|>li«ite<l,  liowevor.  with  siicli  a  local  caiise  and  are  stiU  frequent, 
tliere  is  good  rt'^ison  to  iH'lieve  that  llu^y  indicate  some  renal  comjdication ;  for  it  cannot 
btt  too  strongly  irai>re.'*sed  ujion  tlie  surgeon's  mind  that  no  stricture  can  long  exist  without 
producing  secondarily  important  changes  in  the  bladder  and  kidneya. 

ReSI'LTS  of  STUICTt'RE. 

When  a  stricture  is  neglected,  renal  disease  is  certain  to  follow,  and  when  death  tak> 
place  as  a  con:4equence  of  stricture,  it  will  be  from  kidney  tlisea.se  if  it  hiis  not  been  su 
denly  brought  about  by  one  of  tlie  com[)licationsi  of  stricture,  such  as  retention  or  exlm- 
vasation  of  uj*itip.  Thu(«,  out  of  100  deatlis  from  stHcltire  analyzed  by  Dr.  Goo«Uiart 
(' Guy'.H  Uep.,*  vol.  xix,  series  iii),  whicli  took  filace  at  Ciuy's  Ilospitnl,  in  nineteen  year?, 
the  kidneys  were  suppurating  in  41  ;  wjisted  or  iuthimcd  in  18;  diseased  in  a  les:*  de«rree 
or  cystic  in  7;  and  healthy  in  31,  or  about  one-third. 

Organic  strictures  aiv  not^  however,  all  of  the  sime  chamctcr. 

The  simple  stricture  i:^  the  mosit  usital,  an<l  beyond  the  mechanical  cfTects  of  its 
existence  has  no  npecial  feature.  The  irritable  Stricture  is  eomi)amtively  rare,  and 
is  characterized  by  excessive  sensibility  on  bring  touched  by  a  callieter,  with  a  dit<po»itton 
lo  hh-eil.  1 1  is  also  prone  to  be  associ«ted  with  chilliness  and  even  rigors.  The  con- 
tractile stricture  may  belong  to  either  of  the  two  former  groups  ;  its  [>eculiarity  con- 
sisliing  in  its  lendcnoy  10  recontract  aftt-t  its  dilatation.  The  cicatricial  or  trau- 
matic stricture  has  characters  of  its  own,  and  of  these,  its  obstinacy  is  the  mo6l 
marked* 

it  is  important  to  bear  these  divisions  of  organic  stricture  constantly  in  mind,  for  ihe 
successful  treatment  of  a  case  will  often  turn  U[n>n  their  recognition. 

Treatmknt. — Before  a  surgeon  con  say  wiili  certainty  that  a  stricture  exists,  a  urethral 
ex{uuinati<m  is  a  necessity,  and  this  is  an  operation  in  which  as  many  diffii'ulties  are  met 
with  by  the  inexperienced  as  in  those  tar  more  complicated;  indeed,  without  some  jkill 
and  contiiience,  the  attempt  to  pass  a  full-sized  catheter  down  a  healthy  urethra  constantly 
fails. 

To  pass  a  catheter,  it  is  usually  wise  to  place  the  patient  in  the  recumbent  pOMition. 
with  the  shouhiers  slightly  raised  and  the  knees  separated,  the  surgeon  observing  that  he 
is  lying  quite  siraigiit,  with  the  abdomen  expos*'d  to  the  navel,  this  point  being  the  best 
guide  to  the  line  i>f  the  untthrji.  A  hirge  metallic  instrument  (No.  7  or  8  being  the  best) 
sliould  be  selected  for  the  examinatiou,  and  made  moderately  warm  by  being  dipfied  in 
warm  water  or  nibbed  l»y  the  hand  and  thoroughly  well  oiled.  The  operator  .<«hould  stand 
on  the  Ifft  side  of  the  patient,  and  raising  the  jtenis  with  !iis  left  hand  introduce  the  end 
of  the  catheter  into  its  «retl*ral  orifice,  keeping  its  point  during  the  introduction  of  the 
first  three  or  four  inches  well  lo  the  ioicer  surface  of  the  urethra,  in  order  to  avoid  the 
lacunie  of  the  urethra  that  exist  in  the  roof  of  the  passage.  The  handle  of  the  instru- 
ment at  this  step  of  the  operation,  may  be  directed  over  tlie  left  thigh  of  the  patient,  or, 
M  hut  is  preferable,  maintained  over  the  median  line  of  the  body  in  the  direction  of  the 
umbilicus.  With  the  left  hand  he  may  then  gently  draw  the  penis  up  the  instrument 
which  he  with  the  right  allows  by  its  own  weight  lo  slip  down  the  passage,  simply  direct- 
ing it  with  a  light  hand.  When  its  end  has  reached  tfie  bulbous  i>ortion  of  the  urethra 
the  handle  of  the  catheter  must  then  be  gently  depressed  in  the  central  line  of  the  botly, 
and  if  no  obstruction  exists,  the  bladder  will  be  entei*ed ;  the  point  of  the  instrument 
duriufr  this  movcnu'iit  being  kept  well  along  the  upptir  surface  of  the  urethra.  In  u 
healthy  urethra,  intleed,  the  surgeon  bus  little  more  than  lo  (jnidt  a  metallic  instrument 
idto  the  blaildcr,  the  weight  of  the  catheter  being  alone  nearly  sufficient  to  allow  it  to  |mi*s 
down  lite  passage.  Half  the  errors  committed  in  catheterism  arise  from  a  non-ttppr»?cia- 
tion  of  this  fVict;  the  de>ire  to  pass  the  catheter  originating  eflbrts  that  interfere  with  the 
entry  of  the  instrument  into'the  bhidder  under  proper  guidance. 

When  a  stricture  exists  the  catheter  will  be  arrested  in  its  course;  and,  under  theM 
circumsiances,  it  should  be  withdrawn  an  inch  or  so  and  iwussed  on  again,  with  the  handle 
slightly  altered  in  direction.  If  the  resistance  is  stilt  felt  the  instrument  should  be  with- 
drawn and  one  of  a  tinmller  size  employed,  and  on  this  failing  to  glide  by  the  obatruction 
a  yet  smaller  one,  and  so  on  till  the  stricture  is  entered. 

The  seat  of  stricture  or  strictures,  as  well  as  the  nature  of  the  contraction,  will  be 
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out  by  this  process.  If  nmcli  pain  attend  the  examination  the  surgeon  has  eoiployed 
either  too  mwch  Torce  or  an  imtHhle  stricture  exists,  anil  if  hl^^eiliii;;  Ibllows,  ihis  latter 
probaliiltty  is  strengthened,  jiarticuhirty  if  no  violence  hn«  been  employed.  Catheterisnj, 
indeed,  ought  never  to  be  utlended  with  violence,  and  if  gentle  measures  do  not  succeed) 
no  other  tshould  be  attempted. 

In  passing  a  catheter,  some  prefer  the  patient  to  be  in  the  erect  position,  but  I  cannot 
recoinniend  it  ;  there  is  more  chanee  of  inflicting  injury  in  this  poBttion  by  the  |MitJent 
moving,  and  the  surgeon  ha;*  not  so  complete  a  control  over  his  instrument  or  patient  as 
when  he  is  reciimhent.  When  there  is  a  stricture  (he  erect  position  is  certainly  wrong. 
The  mode  known  ixs  the  '*  tour  de  nniitre"  hiis  only  to  be  named  to  be  condemned  ;  lliough 
in  the  hands  of  a  skilled  surf^etni  it  may  be  done  with  impunity.  The  plan  consists  in 
introducing  tiie  cathetrr  with  the  handle  presentiufr  downwards  and  the  convexity  of  its 
curve  upwardi!,  piissing  it  along  the  urethra  down  to  the  bulh,  and  then,  onwards  into  the 
bladder,  by  deseribing  a  half  circle  towards  the  unibilieus,  the  handle  of  the  ingtrnment 
wheti  it  has  reachttl  the  median  line  of  ilie  body  above  being  gradually  depressed,  and  the 
end  of  the  instrument  in  this  turn  made  to  enter  the  bladder. 


Treatment  of  Stricture. 

The  treatment  of  stricture  must  be  based  on  tlie  pathology  of  the  disease;  and  mild 
means  should  always  be  preferred  to  forcible  or  eutting  nieiiinires. 

The  pathology  of  stricture  is  simple,  and  consists  either  in  tla*  deposition  of  inflamma- 
tory products  in  the  mucus  rind  subnuicous  tissue  with  th<?ir  subsequent  contraction  ;  or, 
in  the  contraction  of  a  cicatrix,  the  result  of  an  injury. 

The  princifde  of  in'afmeat  is  also  simple,  lor  It  is, /)n'mari'/y,  to  dilate  the  contracted 
canal,  and  seroudart'ff/,  to  obtain  the  absorption  or  hreaktng-up  of  the  efl'used  intlamma- 
tory  jiroducts.  The  more  simple  the  means  by  which  these  ends  can  be  secured  the 
better. 

Where  ihe  ttrst  end  has  been  obtained  without  the  second,  temporary  benefit  may  have 
lieen  effected,  hut  no  more.  Wliere  bolin  ends  can  be  gained  by  sim|t(e  means,  the  treat- 
ment must  be  pronounced  good.  In  ordinary  cases  of  organic  strictuiv,  there  is  little 
doubt  that  these  ends  are  to  be  secured  by  thldtatton  of  the  stricture  ;  and  that  by  such 
local  treatment  alone,  the  majority  of  cnses  of  organic  stricture  nmy  be  successfully  over- 
Come. 

Now,  this  treatment  by  rtilatalion  nuiy  be  continuous  or  intermittent.  The  former 
methmi  is  to  hv  preferred,  and  should  be  carried  out  as  follows  ;  it  is  certaiidy  the  most 
rapid  and  effectual  the  surgeon  has  at  his  disposal,  although  it  necessitates  about  a  fort- 
night's rest. 

The  size  of  the  stricture  having  been  ganged,  an  elastic  conical  catheter  with  a  bulbous 
end  is  to  be  taken  and  well  oiled,  and  as  large  a  one  as  can  he  passed  through  the  stric- 
ture introduced.  Should  the  English  catheter  be  prefetTe<l,  it  ouglit  to  be  made  soft  and 
flexible  by  being  dipped  in  warm  water  or  by  friction  with  the  linger,  anrl  used  without 
the  stylet.  The  penis  of  the  recunihent  patient  must  then  be  raised  by  the  left  hand  and 
drawn  forward,  as  well  as  slightly  downwards,  so  as  to  make  the  urethra  as  utraight  as 
possible^  The  catheter  should  thin  be  introdue»nl,  and  [mssed 
gently  down  the  passage.  If  <distructi(ni  be  l^dt,  the  cathe- 
ter may  be  slightly  withdrawn  and  then  presst'<l  forwards, 
the  hirgest  instrumenl  the  stricture  will  admit  witlioui  Jbrce 
being  introduced,  which  having  passed  the  stricture  and 
entered  the  bladder,  it  is  to  be  fsiatened  in  (Fig.  ■1<';1),  the 
end  of  the  ciilheter  up  to  its  eye  alone  resting  in  tin?  bladder. 

The  orifice  of  the  catheter  may  either  be  [dogged  with  a 
peg  of  wood  or  the  end  capped  by  a  piece  of  india-rubber 
tubing,  the  free  end  being  dio|i[ied  into  a  urinal,  or  tied  in 
a  knot  to  prevent  escape  of  urine. 

After  twenty-four  hours  if  lite  catheter  moves  freely  in 
the  stricture  it  may  be  removed  and  a  larger  size  introduced, 

the  surgeon  being  careful  not  to  be  temjtted  to  introduce  one  that  fits  the  stricture  too 
firmly.  On  the  tliird  and  following  days,  the  same  pracltce  may  be  followed,  and  in  about 
ten  days  a  complete  dilatation  of  the  stricture  will  probably  have  been  perfected.  If  the 
catheter  does  not  move  freely  in  the  stricture,  it  must  be  left  a  few  hours  longer.  When 
the  presence  of  the  instrument  in  ihc  bladder  causes  irritation  which  is  not  remedied  by 
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siK'li  alkalies  ns  (lie  cilratf  or  tartnite  of  potasli  with  biicliu  iind  Iiyoscyanuis,  it  is  wise  lo 
have  the  callieler  remuveil  8<nn<'  lew  Imurs  before  ii  larger  size  is  introduced;  thereby 
giving  the  bladder  rest.  When  it  is  imfiossible  lor  tlie  palient  to  maintain  rest,  a  callieter. 
may  be  parsed  in  the  evening,  retained  all  ulglit,  and  removed  in  tlie  morning.  At  otb<! 
limes  where  the  symptoms  are  more  severe,  some  slight  intermission  of  the  trentment' 
may  be  advisable,  tlie  passage  of  the  catheter  alone  being  pnietised.  After  the  stricture 
has  been  fully  dilated,  the  daily  passage  of  an  instrument  for  a  few  days  subsequently  is 
all  that  is  re(|iiired,  the  interval  between  the  introduction  of  the  catheter  being  gradually 
lengthened. 

The  patient  need  not  always  be  confined  to  bed  during  this  treatment ;  but  lie  on  a  sofa 
or  pit  quietly  in  a  rcelining  chair.  When  movement,  however,  cJiuses  irritation  of  the 
bladder,  it  must  he  forbidden. 

In  severe  and  neglected  strictures  thi^  plan  is  one  that  ought  always  to  be  followed  when 
possible,  !is  it  is  sound  in  its  prineipks  safe  in  its  praetice,  ami  a.s  expeditious  as  is  con- 
sistent witli  the  object  aimed  at. 

[This  form  of  treatment  has  objections,  and  in  many  cases  lite  next  mrtliod  of  dilala*^ 
lion  will  be  found  preferable.      When  an  instrument  is  to  be  reluined  in  the  bhulder,  Uipvs 
shoidd  be  attached  to  tlie  end  of  the  catlieter  and  llien  fskstened,  like  guy-ro])es,  to  bands 
around  the  groins.     The  bnnd  around  the  penis  is  to  be  avoided.] 

The  intcrmittrnt  form  of  dilatation  is  required  in  k»s8  severe  cjises,  or  where  rest  eannot 
be  obtained  ;  and  can  he  carrieci  out  by  the  introduction  ol  an  instrument  on  one  day,  and 
after  the  hipse  of  one  or  two  more,  its  re-introduction,  followed  by  the  employment  of  a 
larger  size,  and  so  otu  till  comph^te  dilatation  of  the  stricture  lias  been  etfected.  It  is  the 
second  best  plan  the  surgeon  has  at  his  command,  and  although  more  tedious  than  the 
former,  in  the  end  sun'essfid  ;  patients  so  treated,  however,  reipiire  doubtless  the  more 
frequent  introduction  of  a  catheter  to  maintain  the  urethra  in  its  dilated  condition  thall| 
others  treated  liy  the  former  plan,  For  this  method  of  treatment  metallic  instruments  ar 
better  than  ehistic. 

Wlien  a  stricture  is  so  contracted  that  a  catheter  cannot  be  passed  even  after  very  care-^ 
ful  mnniptjlution,  the  attempt  should  be  given  up  and  alkalies  given.  When  the  urethn* 
is  irritable,  opium,  enforced  rest,  and  the  hip  bath  ure  of  use;  and  after  the  la|>se  of  a 
day  or  mr>re»  success  may  follow  another  attempt.  When  the  stricture  is  reached  by  the 
catheter,  gentle  pressure  U[>on  it  nuiy  be  employed  ;  indeed,  pressure  may  be  kept  up  for 
two  or  three  minutes,  the  parts  often  yiehiing  under  ils  influence  and  allowing  the  injitru- 
ment  to  pass.  If  this  end  be  obtained,  let  the  surgeon  be  satisfied  and  have  the  cjitbetrr 
in,  whether  silver  or  elastic,  for  should  Ite  remove  it,  he  will  in  all  |trol>ability  fail  to  pa.ss 
a  second.  If  the  instrument  be  silver,  an  elastic  one  should  be  substituted  when  it  is 
removed. 

When  a  catheter  is  gras|»ed  and  "held"  in  the  ui'ethra,  the  operator  may  b«'  toleniblj 
pure  that  h*-  has  entered  tiie  strieture,  and  if  the  end  be  movsible  he  may  be  equally  sur 
that  he  is  in  a  false  passage.  When  the  catlieter  has  been  held  and  paf*sed  forwards  info 
the  li)ladder.  all  is  well,  when  it  slips  suddenly  into  a  movable  space,  the  tu'etlint  has  pro- 
bably f>een  perforated.  L'lider  these  circumstances,  when  a  false  passjige  probably  exists, 
it  is  wise  to  give  up  hwa!  treatment  for  a  few  days  to  allow  the  i>arls  lo  hi^al.  A  stricture 
should  be  dilated  up  to  its  fullest  extent.  [L'n<ler  the  influence  of  the  teachings  of  Dr. 
F.  N.  Otis,  of  New  York,  and  others,  we  now  enifdoy  nvueh  largiT  bougies  than  was 
formerly  thoughl  proper.  Dr.  Otis  believes  there  is  a  definite  relation  between  the  cir- 
cumference of  the  j)eni8  and  the  largest  bougie  to  be  employed.] 

It.  is  importttnt  to  henr  in  tniuft,,  that  after  the  fuK  dihUition  of  a  stricture^  contraction 
ifitt  ciffain  take  place  after  a  thn^^  if  the  pa»itage  h^  not  kfpt  open  :  but  the  jnlrofluetinu 
of  a  catlieter  once  in  every  two,  three,  four,  or  more  months  according  to  circumstance*, 
is  generally  suHu-ient  to  prevent  such  a  resuh  taking  place. 

Whrtt  in  modern  language  i^  called  "  the  rnptif  or  immediate  treatment  of  strietttr^*  It 
in  reality  its  rupture  or  splitting — it  Ixnng  in  all  probability  a  rare  thing  for  a  stricture     " 
be  suddenly,  fully,  and  ra[)idly  dilated  without  being  lacerated.     The  plan  known  by  iht 
name  has  certainly  a  taking  title,  and  in  pnictice,  has  ap|wirent  advantages  which,  if  suj 
p(trted  by  experience,  wouild  establish  its  claims  on  the  attention  of  «.urgeoi»ft,     In  our  da^^ 
it  is  known  Jis  that  of  Holt,  but  Hoit^s  instruments  are  mere  modilications  of  M.  Perr^vr's 
made  in  1H;47,  and  the  same  sort  of  pnictice  has  been  adopted  by  Mr.  T.  Wakley,  Dr. 
Ilulton,  of  Dublin,  Maisonneuve,  Buchanan,  and  others. 

Htdt  ileseribes  his  instrument  **as  consisting  of  two  grooved  blades,  fixed  in  a.  diridrc] 
handle,  and  containing  between  them  a  wire  wehled  to  their  [loints,  and  on  tin*  wirr  a 
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{ul)C  (which  wIh'Ii  introduced  bcftween  the  blades  correspond:*  to  the  natural  nilibre  of  the 
urt'lhru)  is  quickly  pusst'd,  tind  th«a  rupttji-ea  or  splits  the  ohstrurtton." 

The  stricluro  having  bwn  «|dit,  the  dilator  should  he  rotated  to  separate  further  the 
sides  of  th«  rent,  aod  then  witltdrawn  ;  a  catheter  corrf-8pondin^  to  t\w  nfjmber  of  tlie 
tube  being  substituted  for  the  purjwse  of  removing  ti>e  urine.  This  mothod,  however,  no 
more  eflects  a  |M.'rmanent  cure  of  a  stricture  than  the  p\nn  of  dilafnliou  already  referred 
to,  since  every  liospital  surgeon  luis  been  called  upon  to  treat  oasee  of  stricture  that  had 
been  subjected  lo  the  plan  and  llien  relapsed.  Indeed,  there  is  reason  to  believe,  that 
after  *'//*<;  rapid  method'''  an  early  relapse  is  more  common  than  after  others,  and  that  the 
cicatrices  of  these  s[)Iil  structures  contract  faster  than  the  orij^inal.  Had,  and  even  fatal 
effects*  moreover,  are  more  common  after  the  splitting  operation  than  after  gradual  dila- 
tation. 

The  plan  of  treatment  by  dilatation  I  have  laid  down  ii^  abgolafdy  safe,  and  never  is 
followed  by  a  fatal  n'*ult ;  but  this  cannot  be  said  after  the  8[dittiu;Lr  of  the  stricture, 
although  facts  are  wanted  lo  estahlisli  the  proportion  of  talal  to  I  he  successrul  oases. 

To  narrow,  ring  or  annular,  sub[>iibic  or  penile  strictures,  Holt's  method  is  proluibly 
well  adapted;  but  for  indurated,  ribbon,  tunnel  or  complicated  strictures,  it  is  dangerous 
and  unsuitable. 

"When  a  stricture  is  associated  with  the  vesical  cnlculu8»  and  it  is  a  matter  of  nec«»e!iity 
to  cure  the  one  before  lithotomy  i**  employed,  the  imm»diale  method  m«y  be  used;  hut  it 
ought  to  be  understood,  that  a  greater  auioiint  of  danger  attends  its  practice  than  follows 
the  more  ordinary  method. 

The  l>e.^t  instrument  for  this  plan  of  treatment  is  that  made  by  Weiss  for  Mr.  B.  W. 
Richardson,  of  Dublin.     (Fig.  404,) 


^^r^' 


Fia.  404. 


ElrliardHou'a  dilalor. 


Yet  all  strictures  cannot  be  tn^ated  by  dilatation,  for  **  cases  occur  occasionally  which 
ai'e  f*o  exfpiisitely  sensitive  that  the  ptissage  of  a  catheter,  however  t*kilf«lfy  performed,  is 
followed  by  such  severe  conslitulional  and  local  di>*turbance  as  to  [>r<jiluce  more  harm  than 
good,  and  in  which  it  5s  dear  some  other  method  of  cure  must  be  employed,  whilst  there 
are  others  which  are  relieved  by  means  of  the  catheter,  and  even  fully  dilated,  but  which 
have  a  tendency  tf*  re-contract  immediately  u[>on  the  omission  of  the  treatment.  In  the 
former  case  the  treatment  aggravates  instead  of  relieves  the  symptoms;  in  the  latter  it 
must  bo  continued  for  life  to  preserve  an  open  passage.  Under  such  cifcumstaiices  some 
other  plan  of  treatment  must  be  adopted  ;"  and  I  believe  now,  as  when  the  iibove  words 
were  written,  '"tlie  most  beneficial  to  be  the  external  division  of  the  stricture  from  the 
p<*rineum  ;  and  it  is  lo  the  hite  Prolessor  Syuie  that  we  are  here  especially  indebted  for 
having  so  ably  rccalleil  our  iilieution  lo  the  treatment  of  such  troublesonie  and  painful 
cases"  (*  (luy's  Re|iorts,'  18.>8). 

The  surgeon  must  not,  however,  in  all  cases  of  irritable  slricture  come  to  the  conclusion, 
that  Syme's  operation  is  rerptireiK  as  it  is  only  in  excepriotial  examples  that  it  is  needed. 
For  in  some,  the  irritnbility  rapidly  disappears  under  the  use  of  the  catheter,  and  in 
others  rest,  alkalies,  and  opium  have  a  most  beneticial  intluence.  If  lliese  fail,  the  cutting 
operation  may  be  j>erformed. 

Kocently  the  laminaria  stalks  have  been  employed  for  dilating  stricture,  but  for  perineal 
strictui'es  they  are  dangerous,  and  are  apt  to  break.  For  strict wres  at  the  orifice  of 
the  urethra,  from  the  contraction  of  cicairiues,  they  are  niiist  valuable,  but  for  all  other 
fonns  ihey  are  ill  adapted.  A  laminaria  tent  swells  to  at  least  twice  its  iliameter,  and 
may  l>e  introduced  into  the  uretlira  dry  an*l  left  there,  a  small  shield  being  fixed  to  one 
end  In  prevent  its  slipping  into  the  passage. 

Caustioa  are  not,  at  the  present  tlay,  much  employed  in  iho  treatment  of  stricture; 
indeed,  few  use  them.  The  [iractice  in  theory  is  neither  sound,  nor  in  its  results  certain, 
indeed  it  is  probably  injurioiH,  since  it  is  impossible  to  apply  such  a  caustic  as  the  jwtassa 
fusa  to  the  seat  of  stricture  alone,  and,  when  tissues  are  destroyed  by  its  influence,  they 
will  subseijuently  cicatrize  and  contract,  and  thus  add  to  the  mischief.  The  practice  is 
not  one  in  any  way  that  can  be  recommeuded. 
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Urethrotomy 

is  a  comprehensive  term,  unil  includes  the  internal  division  of  a  stricture 
from  the  iiretlira  ns  well  i\^  the  external  i\irowr\\  the  perineum. 

Internal  uretlirotoiny  Ims  now  many  advocates,  antl  in  hard  old 
strictures  it  is  |»ref'eraljle  ti>  iheir  rupture;  for  etrietures  also  at  tlie  orifice  of 
the  urethra  atni  withiu  the  penis,  it  i^  a  sale  and  vahiahle  practice.  In  the 
luind.H  of  some  ,sur^eon8  it  htu*  been  much  practised  adviintagcously,  ar)«l  Mr, 
Lund,  of  Manchester,  1ms  lately  advocated  it.  Many  instruments  have 
been  invented  for  the  purpose,  and  Stalford's  instrument,  made  in  1827,  is 
well  known.  Fergusson  employed  a  long  grooved  director,  which  he  pasdeil 
through  the  stricture,  and  a  very  narrow-hladed  knife,  which  can  be  buried 
in  tlie  groove.  Many  ingenious  instruments  have  been  invented,  but  the 
best  is  that  which  divides  the  strictures  from  beliJiid  forwards  on  its  wiili- 
drawal,  such  as  that  represented  in  Fig.  40tX  It  is  one  that  1  Imve  had 
made  ou  Trelat's  principle,  perforated  at  its  end  for  a  guide  bougie.  In 
strictures  of  the  orifice  a  bistoury  may  be  used. 

After  the  division  of  the  stricture,  it  was  a  common  custom  to  puss  n  large 
catheter  into  tlie  hludder  ami  leave  it  in,  but  M.  Gouley  has  fairlj'  shown 
that  soeh  a  practice  is  not  reijuired.  In  oriticial  strictures  after  their 
divifftion,  the  laminaria  tent  is  the  be.-^l  to  ii^e  wilb  a  shield. 

Muisionneuve  employed  a  filiform  gum-elastic  bougie  as  a  guide  through 
the  stricture,  as  well  as  a  grooved  steel  director  wliicli  is  scrf'wc<l  to  tho 
bougie  and  pushed  into  t!ie  Matldrr.  lie  tlien  divided  the  stricture  by  means 
of  a  triangular-shaped  ui-ethrotome  pussed  along  the  groove,  a  hirge  catheter 
being  passed  into  llie  blad<ler  wlien  the  stricture  had  been  divided. 

Sithrittaneous  perineal  urethrutomy  is  on  its  trial,  but  ray  own  experience 
of  it  ba-^  not  been  favorable. 

Sxtemal  urethrotomy  is  a  valuable  operation  in  selected  cases,  and 
includes  three  very  different  measures;  mi^,  in  which  the  strictui*e  is  divided 
through  the  perineum  upon  a  grooved  director  passed  through  t\ui  stricture 
{fxtvtnal  division  or  Syme's  operation).  Tfie  second^  in  which  the  urethra 
h  0[)ened  in  front  of  the  stricture  and  a  grooved  probe  passed  through  it  info 
the  bladder  previous  to  its  division  (Wheelliouse's  operation).  And  the 
thirds  in  which  tlie  perineum  is  laid  open  withont  a  urethral  guide — the 
Blricture  being  im(>ervious — and  to  thiji  the  term  perineal  tection  ought  to 
be  confined  (Cock*s  operation). 


ITrrtbrotoiD*. 
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Syme's  OrERATiON, 

as  already  stated*  is  valuable  in  the  highly  irritable  as  well  as  contractile 

stricture,  in  cases  which  Syme  described  as  stricturea  that  *'  continue  to  ]>rc- 
sient  synnplonis  after  h«'ing  dilated,"  and  that  "are  indomitabb'  by  the 
ordinary  means  of  trealment."     It  is,  moreover,  usually  succCMful. 

The  openilion  is  by  no  means  one  of  dilhculty.     A  grooved  Hiaff  as 
large  oa  can  be  passed  through  the  stricture  is  first  introduced,  the 

Pio,  407, 
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patient  having  been  placed  upon  liis  back  as  if  about  to  be  cul  for 
stone.     The  surgeon  should  then  with  j»erfect  precision  introduce  hia 
knife  into  the  centre  of  the  |H;rineum.  and  at  one  stroke,  cut  down  j 
u|i<in  the  groove  situated  at  the  lower  border  of  the  staff;  and  tising 
this  as  his  guide,  the  perineal  portion  of  the  ureihm  in  which  the 
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strictare  is  situated  can  be  readily  and  freely  divided.  There  are  but  two  important 
points  to  be  observed  in  this  the  second  step  of  the  operation ;  the  first  is  to  be  certain 
that  the  knife  touches  the  groove  of  the  staff,  and  secondly  that  the  whole  of  the  diseased 
or  Btrictured  portion  of  the  urethra  is  freely  divided.  Having  succeeded  in  this,  the  essen- 
tial part  of  the  operation,  and  after  a  grooved  probe  or  director  has  been  introduced  into 
the  bladder  through  the  perineal  wound,  the  sound  may  be  removed,  when  either  ap  fuU- 
Bised  elastic  catheter  can  be  readily  introduced  through  the  penis  into  the  bladder  and 
fixed  in ;  or  Syme*s  catheter  (Fig.  407)  may  be  introduced  through  the  perineal  wound 
for  twenty-four  hours. 

The  patient  should  then  be  sent  to  bed,  and  a  mild  opiate  given  such  as  ten  grains  of 
Dover's  powder,  if  much  general  or  local  vesical  irritability  exists.  The  catheter  may  be 
left  in  for  several  days  if  it  fail  to  cause  pain,  but  if  the  bladder  resents  its  presence  it  may 
be  removed ;  indeed,  recent  experience  has  led  me  to  think  that  the  presence  of  a  ciitheter 
is  scarcely  required,  although  more  experience  is  called  for  before  the  omission  of  its  use 
can  be  confidently  recommended. 

After  the  wound  has  closed,  the  occasional  introduction  of  a  catheter  is  essential,  and  I 
cordially  agree  with  Professor  Syme  in  thinking  *'  prudence  requires  that  every  patient 
wbo  has  had  a  stricture  divided  should  learn  to  introduce  bougies,  since  by  doing  so,  at 
intervals  of  a  week  or  a  fortnight,  he  will  be  perfectly  secure  from  future  trouble."  The 
division  of  a  stricture  no  more  effects  a  permanent  cure  than  its  dilatation  or  rupture,  and 
occasional  dilatation  is  essential  to  maintain  its  patency. 

WHEELH0U3E*S  OPERATION. 

Mr.  C.  G.  Wheelhouse,  of  Leeds,  however,  has  introduced  an  operation  for  impermeable 
strictore  which  I  believe  deserves  attention.  He  states  that  in  his  hands  and  in  those  of 
his  colleagues  it  has  been  most  successful. 

The  instruments  required  for  its  performance  are  as  follows : — 

*•  Lithotomy  bandages ;  a  special  staff",  fully  grooved  through  the  greater  part,  but  not 
through  the  whole,  of  its  extent,  the  last  half  inch  of  the  groove  being  <  stopped,'  and 
terminating  in  a  rounded  button-like  end  (Fig.  408) ;  an  ordinary  scalpel;  two  pairs  of 


Fio.  408. 


Q, 


GrooTed-staff,  with  bntton-like  end. 

Btraight-bladed  forceps,  nibbed  at  the  points ;  ordinary  artery  forceps  and  ligatures ;  sponge ; 
a  well-grooved  and  finely  probe-pointed  director;  Te4ile's  probe-gorget  (Fig.  409);  a 
straight  probe-pointed  bistoury;  a  short  silver  catheter  (No.  10  or  11  gauge),  with  elastic 
tabe  attached. 

Fio.  409. 


Tcale's  probo-gorget. 

The  patient  is  placed  in  lithotomy  position,  with  the  pelvis  a  little  elevated,  so  as  to 
permit  the  light  to  fall  well  upon  it,  and  into  tlie  wound  to  be  made.  Tlie  staff  is  to  be 
introduced  with  the  groove  looking  towards  the  surface,  and  brought  gently  into  contact 
with  the  stricture.  It  should  not  be  pressed  much  agtiinst  the  stricture,  for  fear  of  tearing 
the  tissues  of  the  urethra,  and  causing  it  to  leave  the  canal,  which  would  mar  the  wliole 
after-proceedings,  which  depend  upon  the  urethra  being  opened  a  quarter  of  an  inch  in 
front  of  the  stricture.  Whilst  an  assistant  holds  the  staff"  in  this  position,  an  incision  is 
made  into  the  perineum,  extending  from  opposite  the  point  of  refiection  of  the  superficial 
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perineal  fascia  to  the  anterior  edge  of  the  sphincter  ani.  The  tissues  of  the  perineum  are 
to  be  steadily  divided  until  the  urethra  is  reached.  This  is  now  to  be  opened  in  the  groove 
of  the  staff,  not  upon  its  point,  so  as  certainly  to  secure  a  quarter  of  an  inch  of  healthy 
tube  immediately  in  front  of  the  stricture.  As  soon  as  the  urethra  is  opened,  and  the 
groove  in  the  staff  fully  exposed,  the  edges  of  the  healthy  urethra  are  to  be  seized  on  each 
side  by  the  straight-bladed  nibbed  forceps,  and  held  apart.  The  staff  is  then  to  be  gently 
withdrawn,  until  the  button-point  appears  in  the  wound.     It  is  then  to  be  turned  round, 

so  that  the  groove  may  look  to  the  pubes,  and 
Fio.  410,  jiig  button  may  be  hooked  into  the  upper  angle 

of  the  opened  urethra,  which  is  then  held 
stretched  open  at  three  points  thus  (Fig.  410), 
and  the  operator  looks  into  it  immediately  in 
front  of  the  stricture.  Whilst  thus  held  open, 
the  probe-pointed  director  is  inserted  into  the 
urethra ;  and  the  operator,  if  he  cannot  see  the 
opening  of  the  stricture,  which  is  often  possible, 
generally  succeeds  in  very  quickly  finding  it, 
and  passes  the  {x>int  onwards  through  the  stric- 
ture towards  tlie  bladder.  The  stricture  is 
sometimes  hidden  amongst  a  crop  of  granula- 
tions or  warty  growths,  in  the  midst  of  which 
the  probe-point  easily  finds  the  true  passage. 
This  director  having  been  passed  on  into  the 

bladder  (its  entrance  into  which  is  clearly  de- 

wheeiLon«e'.  operation  of  opening  nrethr..  monstrated  by  the  freedom  of  its  movements), 

its  groove  is  turned  downwards,  the  whole 
length  of  the  stricture  is  carefully  and  deliberately  divided  on  its  under  surface,  and  the 
passage  is  thus  cleared.  The  director  is  still  held  in  the  same  position,  and  the  straight 
probe-pointed  bistoury  is  run  along  the  groove,  to  insure  complete  division  of  all  bands  or 
other  obstructions.  These  being  thoroughly  cleared,  the  old  difficulty  of  directing  the 
point  of  a  catheter  through  the  divided  stricture  and  onwards  into  the  bladder  is  to  be 
overcome.  To  effect  this,  the  point  of  the  probe-gorget  is  introduced  into  the  groove  in 
the  director,  and,  guided  by  it,  is  passed  onwards  into  the  bladder,  dilating  the  divided 
stricture,  and  forming  a  metallic  floor,  along  which  the  point  of  the  catheter  cannot  fail  to 
pass  securely  into  the  bladder.  The  entry  of  the  gorget  into  the  latter  viscus  is  signalized 
by  an  immediate  gush  of  urine  along  it. 

The  short  catheter  is  now  passed  from  the  meatus  down  into  the  wound ;  is  made  to 
pass  once  or  twice  through  the  divided  urethra,  where  it  can  be  seen  in  the  wound,  to 
render  certain  the  fact  that  no  obstructing  bands  have  been  left  undivided  ;  and  is  then, 
guided  by  the  probe-dilator,  passed  easily  and  certainly  along  the  posterior  part  of  the 
urethra  into  the  bladder. 

The  gorge  is  now  withdrawn ;  the  catheter  fastened  in  the  urethra,  and  allowed  to 
remain  for  three  or  four  days  ;  the  elastic  tube  conveying  the  urine  away  to  a  vessel  under 
or  by  the  side  of  the  bed.  [Van  Buren  and  Gouley  think  it  unnecessary  to  keep  the 
catheter  in  the  bladder.] 

After  three  or  four  days  the  catheter  is  removed,  and  is  then  passed  daily,  or  every 
second  or  third  day,  according  to  circumstances,  until  the  wound  in  the  perineum  is 
healed;  and,  after  the  parts  have  become  consolidated,  it  requires,  of  course,  to  be  {mssed 
still  from  time  to  time  to  prevent  recontraction." 

Perineal  Section  or  Cock's  Operation 

is  a  more  difficult  and  dangerous  operation  than  Syme's,  and  is  called  for,  moreover,  in 
far  more  severe  cases  when  the  urethra  is  impervious  and  no  guide  to  the  urethra  exists 
beyond  that  which  the  surgeon's  knowledge  of  the  anatomy  of  the  parts  affords.  It  should 
also  be  remembered  that,  as  a  rule,  the  normal  anatomy  has  been  nearly  destroyed,  for 
impervious  strictures  requiring  urethrotomy  are  usually  chronic,  as  well  as  complicated 
with  extravasation,  suppuration,  or  urinary  fistulsB. 

The  operation  I  shall  describe  is  that  one  suggested  by  Mr.  Cock,  and  known  by  his 
name :  *<  the  objects  aimed  at  in  the  operation  can  he  accomplished,  while  I  doubt  if  those 
of  any  other  have  ever  been  fulfilled.  However  complicated  may  be  the  derangement  of 
the  perineum,  and  however  extensive  the  obstruction  of  the  urethra,  one  portion  of  the 
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will  be  more  or  le.s»  compU'tf,  in  proportion  ai*  llie  obstructed  portion  of  ibe  urethra 
more  or  less  juiipnable  to  the  (►niinary  judicious  tri'tUnifnt  of'  stricture. 

'*  The  crtiiula  may  ^enemlly  bo  retuinfd  in  the  blfttbler  for  a  few  days,  and  if  the  sl-al 
of  the  urine  renders  ablution  neces!*ary  ibe  viscus  may  be  frequently  washed  out.     Tf 
cnnula  may  then  be  removed,  cleansed,  and  reintroduced.     A  flexible  catheter  is  somO' 
times  more  desirable  and  congenial  to  the  feelinja:^  of  the  patient  than  a  metallic  canula. 

"  If  the  previous  »k')4truotion  ha»  not  been  very  great,  and  if  the  civse  progi 
favorably,  the  swelling  of  the  perineum  and  serolum  gradmilly  subsides,  the  induratii 
disappears,  and  the  urinary  sinuses  become  obliternled.  The  urethra  may  then  be  exa 
ined  in  the  ordinary  way,  to  test  its  j>ernieability,  and  one  may  be  agi'eeably  fiurpri>sed 
find  that  (be  sound  or  catheter  readily  passes  throuijjh  the  former  stricture  until  it  strikes" 
agaiiisit  the  caTHjlsi-  An  attempt  may  then  l»e  made  to  introduce  a  flexible  catheter  into 
the  bladder,  and  its  pas^ge  may,  if  neces^'tjiry,  be  facilitated  by  passing  a  director  tbrou 
the  p«niijeum  into  the  bhidder,  and  guidin;;  tlie  catheter  along  it«  groove.  The  urell; 
once  restored  to  its  normal  condition  and  calibre,  the  artificial  opening  tiirough  the  |jeri- 
neum  soon  heals  up,  and,  barring  the  liability  of  stricture  to  return  if  not  attended  to, 
cure  may  be  said  to  be  complete. 

•*  We  must  not,  however,  always  expect  so  favorable  a  result.  I  have  of>eraled 
several  cases  where  lEie  obstruction  of  the  canal  was  complete,  and  impermeability  \ 
manent, 

"In  such  CAses  the  patient  is  condemned  to  pas«  his  water  through  the  artificial  o|)enii 
in  the  perineum,  unless  a  new  passaige  should  be  bored  lo  unite  in  the  up|>«?r  and  low^ 
portions  of  the  fmlieut's  urethra — an  operation  which  I  have  seldom  or  never  known  to  be 
successful." 

'*  The  necessity  of  micturating  through  the  perineum  may  seem  to  be  a  consideral 
hardship,  bnl  with  a  little  arningement  the  inconvenience  is  not  very  great ;  and  be 
rememijered  that  tUv  man's  niicttirition  is  mejxdy  assimilaled  to  that  of  the  other  sex. 

*'  To  keep  the  arlilicial  passage  in  a  pernin'iible  state  it  is  generally  necessary  to  \niSA 
flexible  bougie  through  the  opening  occaisjoiialty,  and  to  retain  it  in  gtiu  for  a  lew  hou] 
The  patient  very  soon  learns  to  do  this  for  himself. 

*'  I  have  now  under  luy  frequetit  observation  two  tnen,  on  one  of  whom  I  optral 
twenty-tive  years  ago,  on  the  other  twenty;  and  both  are  thankful  for  their  condition. 

"  ]  have  not  found  this  operation,  with  its  rvsult,  in  a  pennanent  factitious  urethra, 
all  interferes  wjili  the  sexual  function,  although  it  is,  of  course,  a  complete  bur  to  pro- 
creation.*' 

1  have  described  fully  this  admimble  operation  in  the  words  of  ita  originator, and  believe 
it  to  be  the  only  form  of  jHirineal  section  that  onght  to   be  performed   in   an   impervi 
urethra.     It  is  not  suthciently  known.     In  exceptional  case^  the  surgeon  may  cxnmi 
the  uri^thra  itself  with  the  view  to  hnd  a  (tassage  through  it  ;  and  for  this  purpose  use, 
a  guide  to  its  distal  end,  a  grooved  stall  introduced  through  the  penis  down  to  the  obst 
tion ;  the  two  sides  of  the  (irethra  being  held  well  apart  by  forceps,  or  as  suggested 
Avery  a  loop  of  silk  introduced  through  each  edge  of  the  divided  urethra.     If  the  surgi 
l>e  lortunate  enough  to  slip  a  tine  grooved  director  through,  the  stricture  will  be  reudi 
divided.     Under  these  circumstances  a  catheter  should  be  passed  through  the  pt^nis  inl 
the  bbdder,  and  the  one  which  had  been  introduced  through  the  perineum  withdraM-n.     I 
need  hardly  s.iy,  however,  that  it  is  very  rare  for  the  surgeon  to  be  able  to  trace 
urethral  passage  tiirough  the  stricture. 


Complications  of  Stricture. 

I  hare  thus  far  dwelt  upon  permeable  and  impermeable  organic  stricture  and  its  I 
ment,  but   have  made  only  passing  reference   lo  its   comjdications.     1    propose  now 
consiiler  these  points  more  fully,  including  perineal  ab$ces»^  extravasation  of  urinty 
perineal  fistula,  all  of  which  are  the  direct  resulte  of  stricture,  and  of  local  or  diffti 
urin:iry  extravasation. 

Extravasation  of  urine  is  a  complication  which  will  almost  necessarily  follow  a  neglect 
stricture,  and  the  palhological  process  by  which  it  is  produced  has  been  already  descent 
It  is  one  of  the  means  which  nature  adopts  to  find  an  outlet  for  urine  when  the  natiu 

rsage  has  become  so  contracted  as  to  forbid  its  flow,  and  a  eom|dication  of  great  danji 
recpjires  in  its  treatment,  moreover,  great  decision  on   the  part  of  the  surgeon  ; 
effect  of  retained  urine  upon  any  tissue  of  the  body,  except  those  naturally  adapCvd  fur  lid 
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conlnct,  being  generally  followed  by  sloughing.     The  early  detection,  therefore,  of  the 
btJginiiing  of  an  extravasation  is  imporlanl,  und  requires  a  few  practical  remarks. 

If  a  patient,  the  suhjeot  of  ii  stricture,  appeiirs  before  a  surgeon  suttering  from  more  or 
less  severe  febrih^  Bvmptoms,  a  parched  skin,  dry  tongue,  jind  a  rapid  irritable  pulse,  with 
or  without  an  oociijsioual  rigor,  alteiifion  should  alwaya  be  directed  to  the  question  of  extni- 
va«ition  und  a  careful  examination  made  of  the  jjerineum  and  llie  ]turfs  around,  whether 
there  exist  any  local  symptoms  sufficient  to  have  attracted  the  notice  of  tlic  patient  or  not, 
when  a  circumscribed  and  almosit  .solid  mass  will  probably  be  discovered  in  tlie  region  of 
the  bulb,  which  on  Jirm  pressure  will  be  painful.  The  patient  will  frequently  state  tliat 
this  existed  for  some  weeks  and  cannot  be  the  cause  of  all  his  stymploms.  The  surgeon, 
however,  must  not  be  misled,  since  this  circumscribed  mass  is  in  effect  a  urinary  abscess, 
the  n'^ult  of  a  local  and  limited  extravasation,  and  the  symptoms  will  only  disappear  when 
its  contents  have  been  evacuated. 

What  treatment,  then,  should  be  pursued?  If  the  urelhrn  be  examined,  the  stricture 
will  almost  to  a  certainly  be  found  much  contracted,  and  the  stream  of  urine  very  small. 
Some  discharge  from  the  iirellira  may  perhaps  be  observed,  a  little  of  the  pus  contained 
within  the  abscess  behind  the  *itricture  making  its  way  by  the  naiural  passage.  If  an 
instrument  be  made  to  pass  the  stricture,  it  may  then  only  enter  the  dilated,  ulcerated, 
and  suppurating  cavity  of  the  abscess  situated  behind,  -awI  it  will  be  a  matter  of  <litlicMilty 
to  Itnd  the  vesical  end  of  the  urethra,  and,  as  a  conse«iuence,  the  instrument  will  be  passed 
onwards  into  the  bladder  in  only  exceptional  cases. 

The  abscess,  bowevfT,  must  be  opened  and  it^  contents  evacuated  ;  for  if  not,  it  will  to 
a  certainty  increase,  and  being  bound  down  by  the  perineal  fascia,  pass  baekwanU  and 
spread  mischief  around  the  r»eck  of  the  bladder,  and,  in  the  cellular  tissue  of  the  pelvis,  to 
the  serious  injury  of  the  Pufferer. 

Yet,  at  the  same  time  the  treatment  of  the  stricture  is  to  be  remembered,  as  no  treat- 
ment can  be  regarded  as  scientitic  if  it  be  not  direclud  to  remedy  the  stricture,  which  is 
the  cause  of  the  abscess. 

I  am  well  aware  some  are  satisfied  to  open  the  abscess  in  the  perineum,  and  leave  the 
stricture  to  be  subsequently  treated  by  dilatation  or  other  means;  yet  such  a  measure  is 
but  temporizing,  and  the  soundest  and  most  correct  ]»racfi<'e  is  to  o|ien  the  abscess,  and  iit 
the  Siinie  linie  to  divide  the  stricture.  This  is  readily  done  by  pjissing  a  grooved  staff 
through  tlie  uretbiii  into  the  abscl^ss,  if  nut  into  the  blarlder,  and  freely  dividing  all  the 
tissues  by  a  scalpel  introduce<l  through  the  perineum.  If  the  orifice  of  the  vesical  end  of 
the  urethra  can  be  detected  with  a  probe,  a  large  calheter  shoubl  be  passed  an<l  left  in, 
but  this  (>oint  is  not  of  essential  im[)ortance,  as  by  the  operation  the  surgeon  is  certain  ihiit 
the  stricture  has  been  divided,  all  pus  freely  evacuated,  the  imssibility  of  further  extrava- 
sation taking  [dace  prevented,  and  a  free  outlet  for  the  urine  at  the  same  time  been 
obtained. 

IJy  adopting  this  practice  much  time  is  saved,  the  stricture  being  treated  and  probably 
cured  by  the  same  means  that  are  absolutely  essential  for  the  treatment  of  the  cora[)li- 
cation. 

When,  however,  perineal  abscesses  occur  unconnected  with  stricture,  they  should  be 
opened  early  to  prevent  their  breaking  into  the  urethra  and  degenerating  into  urinary 
fistula.     Symf^'s  operation  under  tliese  circumstances  is  not  required. 

The  complication  of  extravasation  of  urine,  howevf^r,  does  not  always  appear  in  llie  form 
we  have  been  just  describing  as  a  local  and  confined  extravasation  of  a  urinary  abscess, 
since  it  not  rarely  shows  itself  as  an  extravasation  of  a  severer  nature;  as  one  more  sudilen 
and  marked  in  its  symptoms  and  more  fatal  in  its  eflecls,  requiring  also  at  the  hands  of 
the  surgeon  active  and  energetic  treatment.  It  occurs  as  the  it?sult  of  a  sudden  rupture 
of  the  urethra,  or  of  the  walls  of  an  abscess  communicating  with  it,  the  rupture  taking 
place  suddenly  during  some  t^tfort  of  a  patient,  tin*  subject  of  a  narrow  and  contracted 
stricture  to  relieve  his  distended  and  overcharged  bladder. 

The  symptoms  by  which  the  com[dication  is  manifested  are  very  marked.  The  patient 
will  [>robably  relate  that  during  some  sudden  ex|mlsive  effort  to  pass  his  urine,  he  felt 
something  give  way,  and  that  this  sensation  was  attended  with  relief  to  (he  symptoms 
caused  by  the  retention  of  urine.  He  will  soon  discover,  however,  that  the  relief  which 
he  experienced  wji*  not  ihi*  result  of  a  How  of  urine  from  the  natural  passage;  and,  from 
the  rapid  enlargement  of  the  perineum,  scrotum,  and  penis,  will  be  convinced  that  some- 
thing wrong  has  taken  place.  This  swelling  will  be  attended  by  a  burning  paiti  in  the 
parts  thus  gradually  enlarging,  and  increa'^ed  at  each  eilbrt  made  to  relieve  the  distended 
bladder — the  absence  of  pain  on  the  first  un^^et  of  the  extravasation  may  delude  the  patient 
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into  a  false  idea  of  relief  nnd  safely.  Tlie  surin-on,  if  now  called  to  see  the  patient,  will 
find  liim  laboring  under  retention  of  urine»  witli  the  perineum,  jH'nis,  and  serotum  more 
or  less  swollen  and  o?dematouft  from  urinary  intiltration  ;  the  exiravasated  fluid,  ]>erliaps, 
having  made  or  making  its  way  upwards  over  the  abdominal  parietes  even  to  the  thorax. 
Tf  the  symptoms  have  existed  lontf,  a  |K'Culiar  inflammation  and  }<angrene  of  the  integu- 
ments wili  make  its  appeai-ance,  and  all  the  constitutional  symptoms  described  as  typhoid 
will  certainly  b^  prt'sent. 

UndtT  ihest*  itirtumsfances  the  surpeon,  in  hie  treatment,  has  three  objects  to  keep  in 
mind  ;  /r^s^  to  free  the  tissues,  already  infiltrated,  of  their  extrava^ated  urine,  and  thus 
prevent  their  total  destruction  ;  the  second^  to  secure  a  free  and  ready  omtlot  for  the  urinti 
from  the  bladder,  an<l  thus  relieve  the  retention  and  prevent  an  extension  of  mischief;  and 
the  third,  which  is  no  less  important,  to  cure  the  stricture,  and  ihercby  remove  the  cause 
on  which  the  com[«licalir>n  origlnallv  de[>e«ded. 

Tiie  (irsi  object  is*  readily  secured  by  fVer  incisions  made  through  the  integument  into 
the  infiltrnt(ul  cellular  tissue,  the  second  may  perhaf>8  be  fortunately  secured  by  the  passage 
of  a  catheter,  which  when  it  fails,  the  object  may  be  obtained  by  puncturing  the  bhidder 
through  the  rectum;  but  this  latter  pnictice  is  only  a  partial  remedy,  and  not  scientific; 
it  relieves  immediate  sym|itoms,  but  nothing  more,  leaving  the  stricture,  the  '"  fons  et  origo 
mali,"  unnoticed  and  uulrcat^^d.  Tlu'  riglit  treatment,  therefore,  is  the  one  whieh  will 
relieve  the  retention, give  free  vent  to  the  inliltrated  urine  and  treat  the  sfrieture,  tliaf  is, 
which  Liiu  of  ilj^eW  fulfil  the  tliree  rerpiired  eotiditions  to  which  attention  has  been  ilrawn; 
ami  (bis  is  found  in  either  the  externad  division  of  the  stricture,  or  in  llie  perineal  section. 
By  eilhtT  oporation,  the  obstruction  to  the  flow  of  urine  is  removed  and  the  slriclur© 
divided,  an  outlet  is  obtained  for  the  urine  which  has  been  iutiltrated,  and  a  free  vent 
given  for  subsequent  micturition,  Kree  incisions,  therefore,  ought  to  be  made  into  the 
parts  inJiltniled  with  urine,  as  well  as  the  fierineal  incision  extensive  and  deep  enough  to 
lay  kire  and  o[»en  freely  the  urethra,  doing  this,  if  possible,  upon  a  grooved  stafl\  forced 
through  the  stricture,  and  when  this  end  canuot  be  allained,  by  the  operation  which  has 
been  already  deseribud  in  another  page.  A  small  grooved  statf  may,  however,  be  passed 
in  by  far  the  majority  of  cases,  the  employment  of  some  force  being  perfectly  ju*liHable 
to  moke  it  pass  through  tlic  strictural  |>orlion. 

Urinary  fistulsB These  may  be  the  result  of  a  urinary  abscess  bursting  in  iho 

perineum  or  scrotum,  or  the  consequence  of  a  more  diffused  urinary  extravanjition,  the 
tislula%  under  these  latter  circumstances,  appearing  in  the  jtprineum,  scrotum,  git»iri,  iliighs, 
pubes,  or  nates  (Fig.  412).     They  are  generally  the  direct  consequence  of  some  urethral 

Fio.  412. 
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Urintry  flatotc  ttie  rMult  of  •trlctora. 

obstruction.  Occa-.ionally,  however,  they  follow  an  accidental  wound  in  the  perineum  or 
urethra,  or  some  such  operation  a*  lilhotomy. 

When  the  fistuhc  arc  simfde  tracts  communicating  with  a  urethm  behind  u  stricture, 
and  the  tissues  through  which  they  pa«s  are  hrjiltby,  they  need  not  be  regjirded  with  any 
anxiety,  as,  in  all  [frobahility,  ihey  will  rapidly  heal  as  soon  as  the  urine  flows  readily  the 
natural  way  after  the  dilatation  of  tlie  stricture. 

When,  however,  the  fistuhe  pass  through  indurated  and  diseased  tissues  and  arc  anao- 
ciated  with  a  contracted  if  not  im|kTnieable  urethra,  or  are  the  result  of  somo  urinary 
extravasation  and  sloughing  of  the  {art^,  the  same  success  is  not  always  secured.     It  lit 
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true  llmt  in  a  large  niimber  of  cxises  when  ihc  strichiif  h  diliitetl  aod  cureii  the  fislul.v  will 
close,  but  in  exceptionu!  easfa  ihey  rffuse  to  henl.ainl  i"equire  the  kicul  stlmulution  of"  some 
Buch  escharotic  as  the  nitrate  ot'  silver,  liquor  ammonium,  tincture  v\'  canthariJes,  the  gul- 
vanic  or  actuul  cautei*y,  to  stjmuhite  the  indolent  (>as.*«ige  and  assist  its  cnntraction.  It 
should  be  remt'mhered,  also,  thut  iti  all  these  ciises  it  is  the  entramie  of  the  urine  into  tli« 
fiiituhe  ivliich  prevents  their  contraelion  and  closure,  and  that  any  means  by  which  swell 
an  oecurrence  ojui  be  prevented  will  be  I'ollowed  by  recovery.  To  allow  the  jmtient  to  pass 
his  nrine  is  most  injutious.  To  puss  n  jdugged  ejtlheter  into  the  urethra  and  leave  it  in 
will  not  suffice,  as  daily  experience  proves  that  urine  soon  flows  by  the  side  of  the  eatbeter 
and  enters  the  fistula,  tlie  intrfidnction  of^  a  vulcanite  inelastic  catheter  into  the  bladder 
with  lis  ends  open,  is,  however,  a  ieikmI  practice,  the  urine  flowing  away  as  secreted.  Tiie 
best  plan  is,  to  have  a  calheter  jiusseil  whenever  the  bladder  requires  to  be  en>ptied>  and 
where  the  surgeon  has  »lihil«'d  the  stricture  to  lis  full  size,  as  well  as  instructed  the  [latient 
to  pass  an  clastic  catheter  into  the  bhidder,  there  are  very  few  instances  of  urinary  fistula 
tlial  retjuire  further  treat  men  t. 

When  diflieulty  is  experienced  in  dilating  the  stricture,  Syme'a  operation  may  be  per- 
formecl,  ihe  surgeon  when  he  can,  laying  open  the  fistula  at  the  same  time. 

Tlie  urinary  fistula  rollt>wing  lithotomy  is  best  dealt  with  by  the  galvanic  cautery  and 
catheterisnj.  In  lliese  eases,  however,  the  surgeon  should  always  investigjiie  the  ease 
sufficiently  to  iissure  hinisellof  the  absence  of  a  second  stone,  or  of  a  foreign  body  within 
the  wound,  for  1  have  known  in  one  case  a  Pfionge,  that  had  been  a|q»lie<l  to  arrest  bleed- 
ing, left  in  the  wound  and  prevent  repair.  In  lumther  a  second  calculus  wiis  overlooked, 
anil  prevented  recovery,  the  fistula  healed  when  tlie  stone  had  been  expelled  by  natural 
eflbrts  through  the  fistulous  perineal  o|iening.  I  Imve  likewise  seen  two  cases  where  some 
calculous  formations  took  place  in  the  wound  and  thus  kept  it  oj>en. 

Urinary  fistula  the  result  of  some  abscess  communicaliug  with  the  rectum  will  gcnenilly 
heal  as  soon  as  the  urine  is  prevented  from  enieriiig  the  passage.  The  use  of  the  catheter 
will  sometimes  eflect  this  ;  at  others,  position  wiil  siitliee.  Sir  11,  Thom]tson  gives  a  ease 
in  which  recovery  followed  the  practice  of  micJuratitig  in  the  prone  [wsiiion  for  a  month. 
But  any  means  that  for  a  lime  prevents  the  passage  of  urine  into  the  Jistula  will  probably 
BuHice  to  ttUow  of  its  ccmtraction.  When  this  docs  not  succeed,  the  passage  may  be  stimu- 
lated by  I  lie  galvanic  or  other  cautery,  and,  in  exceptional  cases,  a  plastic  operation  may 
be  ciilled  tor. 

The  urinary  fistuhe  associated  with  loss  of  tissue,  whether  in  the  penis,  scrotum,  or 
perineum,  require  the  gre^ntest  amount  of  ingenuity  in  the  surgeon,  as,  besidea  the  con- 
striction of  the  normal  channel  some  plastic  operulion  is  often  necessary. 


Ox  Cicatricial  or  Traumatic  Stricture. 

The  difference  in  the  cause,  the  diHiculties  in  the  treatment,  and  the  permanency  in 
the  nature  of  a  so-called  traunuitic  stricture,  have  led  me  to  separate  the  cases  thus 
denominated  from  that  larger  class  which  we  fuwe  been  just  considering,  the  result  of 
local  inflammations,  and  from  my  notes  of  forty-three  consecuti%'e  examples  of  ihis  kind, 
in  all  of  which  a  distinct  history  could  be  oblainptl  of  snme  definite  accident  aflectlng  the 
perineum,  the  blow  or  fall  was  immediately  foHowed  by  bemi>rrhage  from  the  urethra, 
with  or  without  other  symptoms,  and,  at  a  later  date,  by  dilliculty  in  micturition. 

Afi  a  rule,  these  uccidenis  take  place  in  boytiood  or  in  young  adult  lite,  though  no  age 
is  free  from  the  dangers  of  such  an  injury,  and  the  kick  of  a  man  or  horse  on  the  perineum, 
a  IftU  upon  a  poiriteil  instrument,  or  across  a  bar,  beam,  or  rail  ;  an  injury  from  a  siuldle 
when  riding,  a  blow  from  a  rope,  and  sloughing  of  the  perineum  after  a  violent  contusion, 
are  the  principal  causes  to  wliich  ihe  stricture  has  been  assigned    in   the  cases  belure  ine. 

In  one  and  all  there  was  clear  evidence  at  the  lime  of  the  injury  that  the  ureihra  was 
more  or  less  involved,  as  hiematuriu  in  almost  every  case  imiuediately  followed,  while 
difUculiy  in  micturition  appejii*ed  aubsequenily  at  variable  intervals.  In  some  few  cases, 
seveml  years  liad  |)assed  away  before  the  attention  of  the  patient  was  called  to  the  small* 
ness  of  his  stream  of  urine,  when  Some  eud<len  attack  of  retention  was  the  first  symptom 
W'hich  attracted  notice  ;  but  in  the  majority  of  cases,  the  ditllculty  of  micturition  appeared 
rajii<lly  afler  the  receipt  of  the  primary  injui-y,  and  went  on  slowly  but  gurely  to  increase. 

The  pathology  of  these  cases  is  not  dilficult  to  understand.  Tlie  urethra,  by  the  injury, 
is  either  ptirlially  or  wholly  ru[»tured,  the  wouml  being  transverse;  union  tak«'s  jdace,  and 
fubsequeiiliy  contruction  of  the  cicatricial  tissue,  with  a  narrowing  of  the  urethra  and  the 
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fortnatioTi  of  a  traumfttic  stricture  follow.  It  is  this  piilliolo;^ioal  fact  which  enables  ua  to 
ex[»huri  the  olKstinuey  of  thi*  .Hym[»trniJ.s  iind  the  diiiiciilty  in  tli«  treutmeiil. 

Complications. — TnniniiUic  slrictuix*  is  as  linble  n^,  iiiiy  oilaT  organic  eIrJcture  to 
be  followed  by  like  complications,  ^uwa*.  these  complicatiotis  arc  the  result  of  the  obstruc- 
tion to  the  urethra,  and  it  is  of  little  consfHjttoiu-e  in  what  way  that  ohslruelion  amy 
primarily  have  been  caused.  Among  my  forty-tliree  exumpltr.H  of  iranmalic  slricture, 
twerity'Scven  were  admitted  simply  on  account  of  their  contracted  streuni  and  ditticuUy  in 
micturition  ;  in  eight,  retention  of  urine  wa^s  the  immediate  cause  ;  in  three,  extravasiilion 
of  urine  ;  and  in  tive,  urinary  fistula  com|dicated  the  cases. 

Tkeatment. — Tliere  are  no  cases  of  coinplicntcd  or  non-complicated  organic  stricture 
more  oljstlnate  in  their  treatment  than  the  so-called  Iranuiatic,  anti  the  nature  of  the 
obstruction  being  cicatricial  i»  quite  sutUcient  to  account  fi.»r  this  fact,  since  it  is  well 
known  that  all  cicatrices  have  a  constant  and  almost  |rt;rjw?lua]  tendency  to  contract.  A 
traumntic  stricture,  the  result  of  a  contracting  cicatrix,  is  corisequcntly  In  its  nature 
essentially  a  contractile  stricture,  and  its  tn^almrnt  is  therefore  very  troubie>ome. 
When  treated  by  dihitation^  it  will  recontract,  and  even  if  treated  by  perineal  section  or 
external  divicicm,  it  is  far  more  likely  to  return  than  any  form  of  inHammatory  stricture. 

All  forms  of  treatment  are  contiequently  uncertain  and  unt^jUislactoTy.  If  dilatation  of 
the  urethra  is  once  secured,  the  introduction  of  a  catheter  at  jiliort  intervals  is  most  etjien- 
tial,  or  otherwise,  the  canal  is  certain  to  re-contract ;  and  if  it  is  doubtful  whether  uuy 
case  of  simple  ititiammatory  stricture  is  ever  really  cured,  it  may  unquestionably  be 
asserted  that  a  iniuniatic  stricture  will  exist  for  life,  and  that  it  will  refpiire  cotisttvnt  and 
repealed  treatment  to  preserve  even  a  modenite  patency  of  the  narrowetl  passage.  The 
principles  of  treatntent  in  both  varieties,  however,  are  the  same,  although  the  pmctice 
may  not  be  so  successful. 

Jf  the  urethra  lie  piTmeable,  the  treatment  by  dilatation  should  he  primarily  employed 
antl  persevered  in  for  some  tinin  if  success  is  to  bo  secured.  If  the  stricture  is  so  jmrrow 
and  indurated  as  to  refttse  dilatation,  and  a  grooved  staff  can  be  pa^ssed  through,  the  ope- 
fiilion  of  extci  nal  division  is  the  soundest  practice,  and  gives  the  surest  hopes  of  imine. 
diate  and  future  benetit. 

If  the  Slricture  be  imfjerineable,  and  from  its  narrowness  require  immediate  treatment ; 
or  should  its  complications,  either  of  extravasation  or  urinary  listula  demand  attention, 
the  ]>erineal  section  must  be  carried  out  in  the  same  manner  as  iu  tlie  cuses  previously 
referred  to. 

If  extravasation  of  urine  be  present  as  a  secondary  result  of  this  traumatic  stricture,  the 
same  principles  and  practice  which  have  been  advocated  in  the  treatment  of  simple 
orgjinic  stricture  are  eqiialiy  applicable  ;  as  are  also  the  recommendations  which  have  bt*en 
made  for  the  treatment  of  [»eriiieal  tistula. 

The  permanent  success,  however,  of  the  practice  in  these  traumatic  cases  is  not  nearly 
so  great  as  in  the  inflammatory,  alihongh  the  practice  in  hoili  is  really  the  same.  It  i« 
bar^lly  necessary  to  illustrate  these  fact«,  as  the  experience  of  all  surgeons  will  bear  them 
out. 

To  show  the  greater  severity  of  those  cases  and  the  difliculties  of  their  treatment  by 
dilatation,  it  may  he  stated,  that  out  of  the  forty-three  examples  of  traumatic  stricture  whicli 
have  been  tabulated  in  six,  or  14  per  cent,  of  the  whole  number,  tlie  o|H^ration  of  perineal! 
section  or  of  external  division  was  ahsoluiely  required  ;  whereas,  amongst  the  eases  of 
simple  organic  stricture,  only  G  f»er  cent,  required  such  operative  interference — the  simple 
treatment  by  dilatation  answering  every  other  pnr[>ose. 


The  Causes  of  Death  fkom  Stricture, 

There  are  few  local  diseases  which,  if  neglected,  have  a  more  fatal  tendency  timn 
urethral  stricture  ;  ami  certainly  there  are  none  in  which  the  progress  towards  evil  can  be 
so  accurately  and  clearly  traced.  If  the  portion  of  the  urethra  situated  behind  the  stric- 
ture is  the  juirt  which  primarily  exjieriences  the  evil  iulluence  of  the  obstruction,  the 
bladder  becomes  subsequently  involved,  and  last,  but  not  least,  the  ureters  and  kidneys. 
The  importance  of  the  kidneys  in  the  animal  economy  as  excretory  organs  receive  thus  ^ 
a  Iresh  demonstration  from  the  fatal  elFects  of  diseiise  in  their  structure. 

To  assert  that  renal  disea.se  is  the  sole  cause  of  death  from  stricture  would  not,  perha))ft» 
be  strictly  true  ;  nevertheless,  it  is  the  principal  one,  and  if  these  glands  arc  not  involvL'd, 
stricture  and  its  comfdications  are  not  fatal. 

Simple  uncomplicated  stricture  is  not  a  fatal  disease,  few  cases  terminating  in  death. 
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Stricture  and  reii^ntiori  of  urine  is  ft  more  serious  combination,  and  ^trictun.'  willi  cx- 
Iravasation  of  iirino  is  slill  more  \'uU\\. 

It  would  thug  ap|»ear  iLiit  il  is  only  when  stricture  has  existed  for  ii  Icngtliened  j>eriod 
and  become  complicated^  tliut  its  fatal  influence  becomes  a|>|>nren! — the  increase  in  the 
mortality  of  the  cases  increasing  witli  the  severity  of  tlie  complicalion. 

The  duration  of  the  stricture  has  necessarily  a  serious  influence  in  producing  n  fatal 
result  ;  the  longer  the  obstruction  exists,  the  greater  the  probability,  if  not  certainly,  of 
the  production  of  renal  aflTeciion. 

In  26  fatal  Civses,  the  notes  itf  wUdcli  are  before  me.  theavera;;e  duration  of  the  stricture 
was  seventeen  years  ;  in  5,  symptoms  had  existed  under  ten  years,  and  in  lU,  for  upwards 
of  twenty  years. 

When  stricture,  therefore,  has  existed  for  a  long  period,  and  more  particularly  when  It 
has  been  neglected,  it  nij»y  lie  inferred  with  certainty  that  some  disease  of  the  kiilneys 
has  been  produced,  and  that  the  slig^htcst  injury  or  accession  of  mischiet  is  likely  to  ter- 
minate in  death  ;  for  I  imagine  that  every  subject  of  renal  disease  stands,  as  it  were,  con- 
tinually  on  the  edge  of  a  precipice,  and  that  the  sltghiest  adverse  wind  may  send  him 
down.  The  death  of  so  many  caises  after  openitions,  whether  upon  the  urinary  organs  or 
other  parts,  may  be  thus  explained.  No  [latient  with  renal  disease  is  able  to  resist  the 
sliglitest  tax  upon  his  powers,  for  his  vital  energy  sinks  irrecoverably  upon  the  receipt  of 
the  most  trifliuf!  injury. 

By  way  of  summary  of  the  treatment  of  Btricture*  the  following  conclusions  may  be 
drawn : — 

1.  At  least  ninety-five  out  of  every  hundred  cases  of  stricture  are  readily  and  safely 
dihited  by  means  of  catheters,  and  every  stricture  might  be  so  treated  if  recognized  before 
any  complications  appeared. 

2.  Of  permeable  strictures^  it  is  only  in  the  ob:«;tinate!y  irri table  and  contractile  forms 
that  any  otlier  treatment  is  called  for ;  and  in  these,  exteriud  division,  by  the  plan  j*ecom- 
mended  by  Synie,  is  probably  the  best  opi-rution  ;  though  rapid  dilatation^  splitting,  or 
internal  division  of  tfie  stricture  may  l>e  justiHable  under  exceptional  conditions. 

8.  Strictures  complicated  with  urinatij  ahgress  or  ejrtrat^asadoHy  in  which  perineal 
incisions  are  called  for,  should  l>e  treated  by  external  division  or  by  Syme'*  o]>enaion, 
when  a  staff  cun  be  passed  through  the  stricture  ;  by  [)erineal  section,  Wheelhouse's  or 
Cock's  op«*rati<m,  when  no  such  guide  4"iin  be  employe<l. 

4.  In  strictures  complicatrd  with  urijutry  Jitftuia,  the  stricture  itself  should  be  treated, 
its  full  dilatation  being  usually  followed  by  the  contrjiction  of  the  tistulai.  When  this 
result  doses  not  take  place,  it  is  essential  that  all  urine  be  [trevetited  passing  into  the 
fistuhe,  and  the  best  means  to  insure  this  is,  by  the  passage  of  the  catheter  whenever  relief 
is  retjuired. 

ft.  The  external  division  of  the  stricture  is  an  excellent  operation  in  obstinate  Ciises  of 
permeable,  contractile,  and  irritable  stricture  ;  in  all  cases  of  extravasation  of  urine  in 
which  perineal  incisions  are  called  for,  and  also,  in  long  indurated  al^rictures  complicated 
with  urinary  fistula*. 

tj.  Perineal  section,  Wiieel house's  or  Cock's  operation,  is  good  in  all  cases  of  imper- 
meable stricture  or  obliterated  urethra,  com(dicated  or  not  with  urinary  abscess  or  tistuln, 
in  which  a  free  outlet  for  the  escaj>e  of  urine  is  essential. 

7.  Infernal  urethrotomy^  except  in  penile  or  in  the  obstinately  irritalde  or  contractile 
strictures,  is  not  often  required,  and  the  treatment  by  caustics  is  dangerous. 

8.  Cicatricial  strictures  should  be  treated  as  others  ;  but  they  are  far  more  obstinate, 
and  require  more  frequently  external  urethrotomy. 


On  Ruptured  Urethra. 

The  secondary  effects  of  an  injury  to,  or  a  rupture  of,  the  urethra  have  already  been 
considered  under  the  heading  of  imumatic  striciure  ;  and  it  lias  been  shown,  that  in  at  least 
6.65  |)er  cent,  of  the  cases  of  organic  stricture  ;  an  injury  was  the  assigned  cause,  ll  has 
also  lieen  shown  that  the  worst  and  most  intractable  cases  of  stricture,  as  well  as  the 
majority  of  examples  of  obliterated  urethra,  are  of  this  kind. 

I  propose  now  to  consider  the  subject  of  ruptured  or  injured  urethra  with  its  immediate 
effects  and  treatment.  In  the  majority  of  instances  the  injury  is  caused  by  some  direct 
violence  applied  tu  the  perineum,  such  as  a  fall  astride  a  [>ost,  plank,  lence,  or  chair,  a 
blow  or  kick  on  the  |»eriueum.  In  not  a  few  instances  the  injury  has  been  produced  by 
the  passage  of  a   curt-wheel  across   the  pelvis,   though  it  may  be  somewhat  dillicult  to 
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nnderstantl  how  such  n  result  can  be  produced  by  this  cause,  unless  some  frnctani  ( 
pnbii!  |iortioii  of  tlie  pelvis  eo<-xist  ;  but  explain  it  how  we  niiiy,  in  practice  we  mrct  wij] 
cases  ot"  ntpturetl  urethni  folluning  the  passage  of  a  wheel  across  the  pelvis,  jind  anemia 
nected  with  any  other  distinct  evidence  of  fracture. 

Tlie  cbanicteristic  symptouis  of  a  rupture  or  lacemtion  of  the  urethrals  the  pB««|i«( 
blood,  which  appears  ustially  a-s  an  immediate  result  of  the  injury,  which  may  be  little  < 
profuse  in  <(uantiiy»  nlthough  it  seldom  endangers  life,  and,  as  a  nilc,  0ub»idrs  wiiljc 
treatment.  If  the  injury  haa  not  been  severe,  it  is  just  possible  that  this  i«  tlio  oq 
symfitom  by  which  the  laceration  can  be  recognized;  and  if  some  linic  ha*  clajH-il'" 
between  its  receipt  and  the  calls  of  nature  to  relieve  the  bladfler,  micturition  nwv  l#e 
com[detpd  Avith  little  or  iio  difficulty,  and  convalescence  re-estjibiislied. 

It  is  not  often,  however,  that  the  subject  of  a  lacerated  or  ruptured  urethra  «M^apr»  M 
easily,  for  in  tlie  majority  of  cases  retention  or  extravasation  of  urine  is  the  result,! 
for  the  relief  uf  tliis  the  advice  of  the  surgeon  is  generally  at  once  sought. 

Wlien  called  to  attend  a  patient  vvho  luis  been  the  subject  of  an  injury  lo  the  ureila 
suffering  from  simple  reteniion,  the  first  object  is  to  attempt  the  fiBSjsage  of  a  cntheu 
and,  if  the  urethra  be  not  completely  lorn  away  and  tliere  is  not  much  blood  hK'Jilly  t-ffiiM 
there  is  a  strong  probability  tlmt  he  will  succeed.     Having  accomplished  this,  the  insli 
nient  should  be  fastened  in  and  tlie  urine  allowed  !o  flow  away  as  secreted,  lieinjt ' 
ducted  at  once  by  means  of  a  tube  into  a  vessel  placed  close  at  hand  ;  for,  if  the  cuthcft 
be  plufjged,  urine  is  sure  to  tind  its  way  by  its  side  into   the  perineum:  conse<pifntlr( 
gum-elastic  or  vulcanite  instrument,  with  a  strong  stylet,  should  he  employed.     11 
attempt  at  catheterism  then  fail,  some  other  means  must  be  employed  to  provide  an  oati 
for  the  urine,  as  extiTtvjusation,  with  all  its  danfjer^  will  necessarily  follow.      T 
circumstances  an   incision   into  the   perineum    on   a  grooved  statt'  is  umpiej-i: 
soundest  practice   to  adojil ;  as   by  tlirs  means  the  extravasaled   bhx>d  and   uriiK  fiM^i 
ready  »iuilet,  and  the  bladder  when  it  contracts,  u  vent  for  its  conient!»^the  iljoi^tTj 
extriivasatiou  of  urine  being  prevented. 

When  tlie  [lerlneum  has  been  laid  (ipen  and  the  two  ends  of  the  divided  Ufetbni  can  I 
made  out,  they  may  be  brought   together  by  a  suture  ;  and,  if  the   orifice  of  the  vv*ic 
etid  of  the  ruptureil   wrethni  can  be  found  with  a  grooved  probe,  a  cjithfler  shouM 
passed,  the  iuKlrument  having  been  first  inlroduceil  through   the  penis,  and  subseiiuciit] 
guided  upon  the  grooved  probe  into  the  bladder-     If  difficulty  is  exjxjrienced  in  tinJifl 
liie  orifice,  there  need  be  no  alarm,  as  it  is  quite  clear  that  the  urine  will  readily  tind  il 
way  externally  through  the  ariilicial  wound  ;  nevertheless,  an  early  attcm[»t  lo  \miu 
catheter  shouhl  certainly  be  made,  as  it   is   most  important   that   the  continuity  ol  I 
urethra  should  be  restored  as  early  as  possible. 

Wlien  a  catheter  has  been   introduced,  it  must  he  left,  since  it  is  important  tlut  tli 
patency  of  the  canal  sbould  lie  nuiintained  during  the  whole  j»eriod  of  its  rejiair,  and  f 
subseipient  contraction  in  a  measure  nenlralized.     The  frequent  pa'^sage  uf  an  inmruUK 
after  the  repair  has  taken  place  is  an  important  point  to  be  observed,  thin  practice  betH 
the  best  guarsintee  that  a  cicatricial  stricture  cannot  ensue. 

In  the  case  of  a  maul   treated  seventeen   years   before  for  retention  following  a  mp 
tured  urethra  by  a  |K'riiteal  incision,  there  Uns  not  since  been  any  ditru-uliv  in  nurtiir 
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"When  a  patient  is  unable  to  pass  his  urine,  he  is  said  to  be  the  subject  of  jtI« 
which  n»ay  be  <lue  to  the  presenci'  of  organic  or  cicatricial  stricture,  spjv^m  of  th«*  ori'llin^l 
urethnd  obstryction  from  inflammation  of  the  urethra  or  prostate,  urethral  calcoliw.  «n<i1 
uiiniy  other  causes.  I  have  already  slate<I,  that  retention  existed  In  129  out  of  f»OH  < 
of  organic  stricture  admitted  into  Guy's  during  seven  years  ;  and  in  .">  out  of  S'S  ( 
traumatic  stricture.  It  was  also  present  in  80  other  cases,  the  result  of  varie<i  ( 
unassociat«d  with  stricture. 

Spasmodic  stricture  was  the  assigned  cause  in   half,  i.e.,  it  was  found  in  »uhjerl9  ill 
wiiom  no  permjinent  narrowing  of  the  canal  existed.     In  almost  all,  excess  of  dfinkin?* 
with  or  without  exposure  to  wet  and  cohl  were  the  exciting  causes,  atid  no  complic««''*j 
aggravated  the  cases.     One  was  in  a  boy,  let.   10,  who  paid   the  penalty  of  a  drinlsin< 
bout  by  suffijring  the  pain  of  a  retention.     Catheterism  ndieved  him.     In  tiU  lh«e  foftrl 
cases,  spasm  of  the  muscles  of  the  urethra  was  t!»e  a-'signed  cause.  f 

Ketention  in  a  chihl  is  genendly  from  stone  Impacted  in  the  urethra;  in  na  ftJuU,  fWl 
stricture  ;  and  in  an  old  man,  from  prostatic  diseiise. 
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Spasmodic  Strtctdre  as  a  cause  of  Retentiov. 

The  existence  of  a  true  spasmodic  strictnre  is  no  longer  a  subject  of  doubt.  Tliat  the 
seat  of  the  stricture  is  tlie  iiiembrunous  f)r)rtion  of  ih**  invthni,  which  is  encircled  by 
muscles,  is  also  now  gentnilly  aeknowhnlped  ;  and,  lliut  tlie  usual  exciting  causes  are 
ex|K>sure  to  wet  or  eohl,  ami  excess  in  drinking,  many  cases  htifbie  me  clearly  prove. 
Anything,  however,  which  can  induce  an  altered  or  acid  slate  of  the  urine  ij»  likely  to  be 
followed  by  this  cojnfdiciition,  gotily  and  rheumatic  patients  being  particularly  liable  (o 
such  allacks.  [Helention  of  urine  is  liable  to  occur  alter  injurit's  or  operations  about  the 
anus,  rectum,  or  genital*?.  Tins  should  be  remembered,  and  inquiry  as  to  the  urinary 
secretion  made  after  the  |jertormance  of  openitioni?  for  liemorrhoids,  contract<td  prejnjce, 
etc.  I  once  had  a  jiatient  who  had  retention  of  urine  for  two  or  three  days,  subsequent 
to  fracture  of  the  femur.]  The  treatment  o^  i\ic\\  cases  is  not  dillicult  ;  the  simple  piissage 
of  a  large  metallic  catheter  being  (he  most  expeditious  and  certain  jtraetice.  Th<i  instru- 
ment should  be  well  warmed  anil  freely  oiled,  and  then  pa!*sed  slowly,  so  iw  not  to  excite 
alarm  or  increase  the  spjism  of  llie  musetes.  In  skilful  hands  its  introduction  is  not  an 
operation  of  dUriculty.  If,  however,  t!ie  operator  be  foiled  in  bis  endeavors,  ht^  must  be 
cautious  not  to  employ  force,  which  I3  never  required  and  never  jtijitiHable.  Chforo/orm 
should  then  be  administered,  and  with  a  |)aTi«'nt  fully  under  its  influence,  all  obstruction 
ceases,  while  the  instrument  will  pass  into  the  bladder.  U  there  be  an  objection  to  the 
use  of  the  anaisthetic,  the  old  remedy  of  a  hot  hath  cannot  be  loo  highly  extolled  ;  few 
patients  suffering  from  simple  retention  failing  to  micturate  when  thus  immersed  ;  and  the 
introduction  of  a  catheter,  moreover,  is  much  facililated.  A  full  opiafi*  is  also  an  invalu- 
able remedy,  relieving  the  involuntary  contraction  of  the  bladder  which  is  so  painful  in 
cased  of  retention,  and  tlius  removing  one  of  the  most  constant  causes  of  spasmodic  stric- 
ture. The  value  of  opium  in  these  cases,  according  to  some,  cannot  be  upheld  too  strongly, 
indeed  they  assert  that  there  is  no  case  of  retention  of  urine  which  will  not  yield  to  its 
l>enign  influence,  alltjvving  eillier  a  natural  relief  or  the  introduction  of  a  catheler.  I  am 
not  disposed  to  go  (|uile  so  far  in  this  ojdniorr,  although  the  eviilence  of  experience  is 
generally  in  its  favor,  and,  in  cases  of  retention,  it  acts  sometimes  as  a  charm.  The 
inhalation  of  chloroform  1  believe  to  be  a  preferable  remedy — its  action  being  more  rapid 
and  certain.  If  failure  follow  the  aptdieation  of  these,  other  measures  must  be  adopted  ; 
and  without  doidjt,  the  simplest,  safest,  and  most  expeditious  practice  is  puncturing  the 
bladder  through  the  rectum.  [Aspiration  above  the  pubes  answers  tlie  same  purpoae-j 
In  a  simple  spasmodic  stricture,  however,  such  a  necessity  can  scarcely  arise. 
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It  has  been  already  shown,  tliat  in  spasmodic  stricture,  exposure  to  wet  or  cold,  and  ait 
llered  condition  of  the  urine  [produced  either  from  excess  of  dritiking,  gout,  or  rheuma- 
tism, are  the  chief  exciting  causes  of  an  allack  of  retention  ;  and  if  liiis  be  true,  there  can 
be  no  dillicully  in  understanding  that  a  like  result  may  l>e  brought  about,  and  is  more 
liable  to  be  experienced,  if  the  urethra  Itself  should  be  the  seat  of  an  ini^ammatory  action. 
Retention  of  iirine  occisionutly  comes  before  our  noticf  as  n  result  and  eimconiitant  of 
gonorrhcea.  The  causes  of  the  retention  are  evidently  comjmund,  viz.,  epasmoilic  stricture 
folded  to  the  mecbanieal  obstruction  produced  by  the  'ttlema  of  an  acute  inflammation 
combining  to  produce  the  result. 

The  treatment  required  to  afford  relief  must  be  based  U|M>n  the  a[tpreciation  of  these 
two  conditions  which  have  combined  to  cause  Ihe  elfecl.  The  retention  is  in  a  measure 
mechanical,  ami  must  be  met  by  mechanical  ireatnient;  but  il  is  also  functional,  and,  as 
a  consequence,  must  be  so  considered. 

Tiie  symptoms  being  urgent,  time  is,  therefore,  a  great  object;  and  if  called  to  a  case, 
there  are  few  surgeons  who  would  not  at  once  attempt  to  ixassa  callieter.  Let  the  surgeon 
cbofj8e  an  instrument  of  medium  size,  Xo.  4  or  ."j  being  the  best,  taking  care  that  it  be 
Well  wuiTned  and  oileil,  ami  then  with  gentleness  anil  yet  with  firmness  the  obstruction 
may  be  overcome;  arte  no7i  r/  mast  be  the  guide  to  action,  as  force  is  to  be  condemned 
a*  much  in  these  ctuses  as  il  was  in  the  preceding. 

If  these  means  fail,  a  hot  bath  and  a  full  opiate  m-e  the  soundest  remedies.  They 
relieve  the  local  turgescertee  of  the  passage,  find  also  the  obstruction,  and  with  il  the 
(cialed  spasm.     In  some  instances  the  inlroducllon  ol   a  piece  of  ice  into  tlie  rectum 

fves  a  like  purpose.  The  use  of  chloroform  in  these  cases  cannot  be  recommeude  1,  as 
it  merely  relieves  the  sjiasm  but  does  not  alter  the  condition  upon  whi<di  the  s|>asm 
42 
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depends,  viz.,  the  inflamnintion.  When  tliepc  mt'ims  fail,  which  is  not  commonly  the 
case,  some  ojieralive  mea.surt!  may  he  retiuired,  which  will  he  dwell  upon  in  another 
page. 

Retention  of  urine  fvltowijifj  a  hlow  in  the  pertitenm, — Under  tliis  lifjulirig  it  J3  not 
my  intention  to  allude  to  cjvses  of  ni|»lured  urethra,  as  this  condition  has  already  been 
considered.  But  cai^es  of  retention  occiu^ionally  come  under  notice  which  follow  a  simple 
conhision  in  the  perineum.  I  [josseiis  tjiree  stich  records^ — two  in  children  aged  three  and 
seven  resj^wictively,  and  one  in  an  adult  aged  twenry-nine.  In  none  of  these  cases  could 
hcraorrliage  or  other  jjym[>tom  of  ruptured  urethra  be  made  out.  The  retention  followed 
the  contusion,  nn<l  was  caused  hy  some  sjmsmodic  condition  of  tlie  ]«assage  excited  by  the 
injury.  In  all  the  cases,  the  simple  passage  of  a  catheter  was  the  only  treatment^  and, 
with  the  ix^iief  of  the  symptoms  convalescence  followed. 

detention  of  tiritte  from  the  pressure  of  an  absccfs  in  (hf  perineum  must  he  mentioned, 
as  cases  of  retention  from  such  a  cauiw  occasionally  come  under  notice,  while  abscess 
about  the  rectum  is  not  unfrequently  associated  with  such  a  ditiiculty.  It  should  be 
treated  by  opening  the  iiltsceBS. 

Paralysis  of  the  bladder  from  any  cause  situated  either  in  the  organ  itself  or 
associated  witli  spinal  disease,  is  a  common  cauge  of  retention,  and  the  ;^ame  complicjttion 
may  be  found  with  fever  or  any  other  constitutional  condition  in  which  the  vital  powers 
of  the  patient  have  been  much  reduced,  and  the  nervous  system  has,  as  a  consequence, 
become  unable  lo  answer  to  its  accustomed  stimulus.  Retention  of  urine  is  also  met  with 
as  a  symptom  of  peritonitis,  local  or  general,  from  traumatic  stricture,  or,  as  a  re»uU  of 
«ome  other  ahdoTninal  disease.  To  prevent  any  error  being  per[ielrated,  however,  it  ia 
enough  for  the  surgeon  to  remember,  that  this  complication  may  be  produced  by  the 
causes  enumerated. 

It  is  not  to  treat  retention  of  urine,  however,  that  the  surgeon  is  usually  called  to  such 
cases.  An  inconlinenee  of  urine  is  generally  llie  form  of  malady  which  attracts  notice, 
and  from  this  tlie  surgeon  rightly  infers  that  a  case  of  severe  retention  of  urine  is  iK't'on* 
him,  the  incontinence  being  merely  the  overflow  of  an  already  overdislended  and  engorged 
bladder.  The  symptom  ol  incontinence  is  a  very  positive  one,  and  should  never  mihleail 
any  [»ractilioner.  It  is  almost  always  a  concomitant  and  result  of  retention,  and  should 
be  so  regarded,  at  any  rate  until  the  surgeon  has  convinced  bimself,  by  a  careful  exami- 
nation, that  the  bladder  h  not  distended. 

Retention  op  Ukise  as  a  symptom  of  Enlaboeu  Prostate,  and  is  the  Aoep. 

It  has  been  a  common  opinion  held  by  all  surgeons  for  many  generations,  that  an 
enlarged  prostate  is  a  very  general  conditiim  of  old  age,  and  retention  of  urine,  as  a  con- 
sequence and  symptom  of  this  atleetion,  is  of  frequent  occurrence.  The  investigations  of 
recent  pathologists  have  shown,  however,  thai  such  an  opinion  is  by  no  means  correct; 
for  although  an  enhirgemeul  of  the  prostate,  eitlver  as  an  hy[>erlrophy,  or  from  the  develop- 
ment of  inde[*endent  prostatic  glandular  tumors  tnay  take  place,  and,  when  it  does,  it  is 
most  commonly  met  with  in  old  |)eople,  yet  such  a  condition  is  by  no  means  to  be  ccm* 
sidered  as  a  senile  ehange. 

When  retention  ot*  urine  lakes  phuce  in  old  ]>eople  in  whom  no  stricture  exists,  it  is  too 
frequently  aj?cribed  to  this  chronic  enlurgenicnl  of  the  proslntc,  and  as  it  is  really  a  mrc 
thing  to  tind  such  a  condition  in  the  bodies  of  those  that  die,  it  is  fair  to  Udieve,  that 
this  retention  is  due  lo  other  causes,  such  as  alony  of  the  bladder,  which  may  be  relieved 
by  the  introduction  of  a  large  catheter-  This  o|>eration  should  always  be  undertaken 
with  great  care,  as  an  injury  to  the  prostate  or  biuddur  in  old  j»eo|de  is  of  considerable 
consequence.  An  elastic  instrument  with  a  full  curve,  in  the  h.'itid^  of  those  who  are  nui 
in  the  constant  habit  of  using  instruments  is  to  be  preferred,  and  this  may  be  passed 
slowly  down  to  the  neck  (jf  the  bla<lder.  It  is  at  this  point  that  the  dilficulty  in  its  lafro- 
duction  is  always  exj»erieneed ;  but  if  the  index-finger  of  the  left  hand  be  introduced 
info  the  rectum  and  the  end  of  the  instrument  tilled  upwards  by  the  slightest  prv^sore 
with  the  right  hand,  the  catheter,  as  a  rule,  will  be  retvdily  passed  onwardi  and  relief 
secured. 

Retention  of  urine  may  also  be  produced  by  an  abscess  situated  in  the  prostate  gUin^ 
and  the  retention  is  only  relieved  when  the  abscess  has  been  opened.     This  Intmimrr 
tlierefore,  is  that  which  should  be  followed. 
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Retention  of  Urine  as  a  result  of  an  Elongated  ani>  Adqeuent  Prepuce. 

It  18  a  somewhat  inexplicable  fact  llmt  surgical  writtrs  have,  witli  mre  exceptions, 
omitted  to  notice  that  an  elongated  prepuce  and  a<lhe!*ion  of  the  glan*  penis  to  its  mucous 
membrane  covering,  is  capable  of  producing  retention  of  urine  with  every  symptom  of 
vesical  irritation;  yet  few  surgeons  ran  have  had  ninch  experience  at  any  hospital  or 
dispeUiiary,  particularly  in  out-patient  prartice,  without  seeing  many  such  example}?.  I 
could  quote  cases  in  which  an  adhei*ent  pr^'puce  had  been  the  cause  both  of  retention  and 
of  incontinence  of  urine^  and  in  which  it  had  produced  symptoms  of  irritable  bladder  and 
every  oilier  symptom  of  vesical  calculus,  even  ha-maturia,  prolapsus  recti,  or  eonsta»i 
priapism. 

All  or  nearly  all  these  cases  take  place  in  early  life,  and  I  never  see  a  case  of  vesical 
irritation  in  a  male  child  without  first  examining  the  condition  of  the  penis.  I  have 
been  in  the  habil  of  poinling  out  this  fact  to  i^tudents  for  some  years,  and  have  advised 
ihem  lo  follow  the  pnictice  suggested  under  the  convirlion*  lliat  in  at  lea.sl  two-thirds  of 
the  cases  suffering  from  urinary  irritation  which  pass  under  observation,  an  adherent  and 
elongated  prepuce  is  the  sole  cause.  Circumcision  and  the  careful  separation  of  the  pre- 
puce from  the  glans  penis,  with  the  removal  of  the  confined  secretion  of  Tyson's  glands,  is 
the  only  remedy,  which  is  at  once  simple  aud  complete. 

Retention  of  urine  as  a  symptom  of  ruptured  urethra  has  already  received  attention  in 
another  page. 

On  Retention  of  Urine  from  Oroakic  or  Cicatricial  Stricture. 

Among  the  many  contingencies  to  which  a  patient  suffering  from  organic  stricture  ia 
cnntinually  ex[iosed,  none  cause  more  agony  and  alarm,  or  demand  more  prompt  »nd 
decisive  action  on  the  part  of  the  surgeon,  than  retention  of  urine. 

The  retention  may  be  the  result  of  a  slowly  contracting  organic  stricture :  hut  it  will 
probably  be  produced  by  some  sudden  accession  of  spasm  of  the  muscles  of  the  passage, 
and  thus  be  comjxmnd  in  its  nature,  a  spasmodic  being  grafted  upon  an  organic  stricture. 
The  symptoms,  however,  are  necessarily  urgent,  and  it  becomes  an  important  question  as 
to  what  practice  should  be  pursued.  With  this  object,  it  will  be  of  interest  to  inquire, 
first  of  all,  what  practice  has  been  proved  of  value?  and,  as  a  means  to  the  solution  of  the 
difficulty  1  can  show,  that  out  of  12I>  consecutive  examples  of  retention  from  simple 
organic  stricture,  I'H)  were  successfully  treated  by  means  of  catheterism,  warm  baths,  and 
opium.  In  20  cases  only,  or  l.'-8  per  cent,  were  nny  other  operative  measures  called 
into  re(pjiiiition,aQd  in  all  of  these  20  examples,  the  bladder  was  punctured  per  rectum  with 
complete  success. 

Out  of  8  cases  also  of  retention  of  urine  produced  by  the  gradual  contraction  of  a  irnn- 
tnatic  stricture,  <i  were  treated  by  means  of  catheterism,  aod  3  by  puncture  of  the  bladder. 
The  profjortion  of  cases  requiring  such  an  ofn^ration,  being  much  greater  in  tmumatie 
strictures  than  in  the  preceding  class  of  simple  organic  stricture  ;  the  cause  of  this  differ- 
ence being  very  ap[tarent. 

If  a  surgeon  is  called  to  a  patient  suffering  from  retention  o'C  urine  produced  by  either  a 
^raple  8jmsmo<lic  or  an  inflammatory  stricture,  it  has  already  been  exphiined  that  relief 
can  be  obtained  by  the  cautious  introduction  of  a  catheter,  aided,  if  required,  by  the  use 
of  the  warm  bath  or  a  full  dose  of  opium,  and,  in  certain  cases,  by  the  inhalation  of  chlo- 
roform. If  these  means  fail,  as  experience  prove-s  may  be  the  case,  either  from  some 
peculiarity  of  the  stricture,  or  tlie  manner  in  which  the  treatment  has  been  carried  out, 
other  measures  will  necessarily  be  called  into  requisition  ;  and  it  has  been  already  stated, 
that  the  best  and  most  ex]ieditiou9  practice  is  to  puncture  thebhuldf^r  through  the  rectum. 
It  is  true  that  this  practice  is  rarely  needed  in  simple  spasmodic  or  in  inflammatory  stric- 
ture, for  the  means  already  suggested  are,  in  the  majority  of  rases,  amply  sutficient  to 
secure  relief;  neverttieless,  in  exeeption.nl  instances,  this  operation  is  of  great  value.  It 
must  be  remembered,  also,  that  the  practice  is  only  required  when  simpler  means  have 
failed. 

Since  the  introduction  of  the  "aspinitor,"  many  surgeons  have  emtdoyed  it  with  suc- 
cess in  cases  of  retention,  but  relief  by  such  a  nieasure  does  not  conimend  itself  to  my 
toind,  being  merely  a  temporizing  operation,  and  requiring  frequent  repetition  in  the  same 
case;  it  has  no  such  infiuenee  for  good  upon  the  cause  of  the  retention  as  the  operation  of 
puncluring  the  bladder  through  the  rectum.  But  in  exceptional  cases  of  retention  ot 
urine  it  may  be  a  juetittable  proceeding. 
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In  iIjp  troalirient  of  retention  of  uririp  Willi  simple  organic  or  traumatic  striclurn,  ihe 
game  principles  of  pmctice  should  be  apjilicd  tw  have  been  recoinmetulfd  in  the  former 
cliiss  of  ca5L\s ;  and  in  a  large  jtroprtrlioii  of  instances  it  lius  been  silreiidy  shown  that  sue- 
ces:?  by  sneh  treatment  may  be  secured;  since,  out  of  137  cases  of  retention  admitted  into 
Guy's,  opemtive  raeiu?ures  were  required  in  only  2.'?,  and  the  simple  introduction  of  a 
catheter  with  the  aid  of  warm  baths  and  the  internal  administration  of  opiuoi,  proved  suf- 
ficient to  carry  out  all  the  objects  re(|yired  in  1 14.  If  the  piurgeon  is  called,  therefore,  to 
a  ca^e  of  relention  of  urine  with  organic  stricture,  the  introduction  of  a  catheter  is  the 
primary  means  to  be  employed.  If  the  history  informs  him  that  the  retention  is  the 
result  of  a  n^radiially  coiumctinjl  passage,  a  meilium-sized  instntment  should  be  selected, 
and  on  llii.%  failing,  a  second  attempt  with  a  smaller  one  may  lie  followed  by  success. 
Fi>rce,  however,  mnsl  not  be  employed,  and  too  much  lime  should  not  be  expended  in 
making  the  attempt.  If  success  is  to  follow  the  0[^eration,  it  will  readily  be  obtained ; 
perseverance  and  i-ejieated  endeavors  to  pass  an  instrument,  as  a  rule,  do  harm.  If  the 
symptoms  are  not  very  urgent  and  some  delay  may  be  allowed,  the  warm  bath  and  a  full 
opiate,  sncli  as  two  or  even  three  graiu.s  of  opinm  may  be  employed;  and,  under  their 
combined  inllu«ncc,  it  will  be  only  in  exceptional  caries  that  relief  will  not  subsequently 
be  secured. 

If  the  symittoms  of  retention,  however,  are  very  urgent,  and  the  agonies  of  the  suifercr 
demand  immediate  relief;  or,  if  the  means  which  have  been  just  described  have  been 
found  wanting  altera  fair  trial,  there  is  little  doubt  that  the  most  scientific  and  certain 
practice  is  the  puncturing  of  the  bladder  through  the  rectum  ;  for  all  experience  has  cor» 
rectly  endorsed  the  opinion  expressed  by  Mr.  Cock  when  he  recalled  the  attention  of  the 
profession  to  this  operation  in  his  valuable  paper  published  in  IH^')'2  (vol.  xxxv  of  the 
'  JMed.-CIiir.  Trans.'),  ''that  the  bladder  may  be  reaclied  with  the  smallest  amount  of  pain, 
with  the  least  risk  of  present  or  future  danger,  and  with  the  greatest  prospect  of  ulterior 
gtMjd,  fay  puncture  throwgli  the  Rx-tuiii." 

The  records  I  possess  of  the  cases  of  this  operation,  [wsi lively  prove  the  Irulh  of  this 
opinion,  and  it  is  gmlifying  to  tind  that,  in  these  days,  tlie  majority  of  surgeons  recognise 
tire  value  of  tlie  practice. 

The  operation  is  as  .'iimple  as  it  is  safe,  and  as  etBcIent  ns  it  is  scientific.  As  a  mrana 
of  relieving  a  patient  from  the  agony  of  retention  ui'  urine  which  luus  been  proved  to  be 
irremediable  by  the  rfilwnal  use  of  catheterfl,  it  stands  unrivalled.  By  its  adoption  all 
fiMTible  catheterism  with  its  dangers  is  avoided.  Perineal  section  and  its  difliculties  as  a 
remedy  for  retention,  arci  done  away  with,  and  the  operation  for  puncturing  the  bladiler 
iiliove  ihc  pubes  nu\y  nenrly  be  forgotten.  Puncturing  the  bladder  through  the  rectum 
emiiodies  in  itself  all  the  advantages  of  these  means  without  any  of  their  evils;  and  on 
practical  grountls  commends  itself  for  our  adoption. 

1  would  add,  therefore,  as  a  final  conclusion  : — *''That  in  all  cases  of  retention  of  urine 
from  stricture  in  which  relief  cannot  be  given  by  means  of  rational  and  not  forcible 
catheterism,  and  in  which  the  use  of  the  warm  bath  am!  opimn  have  failed,  the  Oiieratioti 
of  puncturing  the  bladder  through  the  rectuni  should  be  performed.'* 


On  Puncture  of  the  Blapi>eu  per  Rectum. 

Id  all  cases  of  retention  of  urine  in  whicli  relief  cannot  be  afforded  by  the  introduction 
of  fl  cattieter,  and  the  nature  of  the  obstructiioTi  is  not  such  as  to  require  the  openition  ol 
urethrotomy,  puncturing  the  bladder  through  the  rectum  is  the  right  operation  to  perform, 
as  by  it  relief  can  be  given  with  rapidity,  certainty,  and  safety. 

In  tbriner  limes,  the  bladder  used  to  be  punctured  with  a  full-sized  trocar  and  cjinula 
from  the  perineum,  but  such  a  clumsy  operation  is  not  now  recognized  among  eurgical 
proceedings,  though  with  the  aspirator,  the  »ame  prrKCceding  ha«  been  often  undertak«:-n. 
At  the  present  day,  some  surgeons  prefer  lap|/uig  the  bladder  above  the  pube6«  but  ui 
safety  and  efficiency  the  operation  is  not  to  Ije  compared  with  that  which  I  now  recom- 
mend, for,  in  the  words  of  its  modern  advocate,  Mr.  Cock,  ''The  0|K.'rution  xa  safe,  etuym 
of  accomplishment,  and  without  danger  as  to  ita  consequences.  In  ca^es  of  reientiofl 
which  resist  ordinary  treulment  it  is  greatly  to  be  |)referred  to  the  long-continued  uttempti 
at  catheterism,  which,  whether  successful  or  not,  must  be  infinitely  more  injurious  to  the 
urinary  organs  than  the  simple  and  almost  painless  operation  of  tapping." 

♦'  1  consider,"  writes  Cock,  ♦*lhat  the  benefit  of  the  o(>emtion  consists,  not  merely  in 
the  immediate  relief  given  to  the  patient,  but  also  in  the  opportunity  which  it  ntford«.  by 
the  retention  of  the  caiiulu  in  thu  bladder  through   an   indefinite  period,  of  diverting  the 
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flow  oi  urine  from  its  ordinary  channel,  atiii  thus  giving  quiet,  frocdom  from  pain,  and 
the  njifural  meansi  of  resturation  to  tlje  maimed,  irritubk-,  or  diseased  urethra.  I  conceive 
also  that  the  bladder  mi^lit  be  tapped  with  advantage  in  cases  of  ohstinatc  stricture,  in 
wliieh  retention  of  urintj  does  not  aetiially  exist.*' 

These  views,  published  by  Mr.  Cock  in  IH.'rl,  'Med.-Chir  Trans..' and  'Guy's  Ke- 
lsons,* 1886,  I  cordially  endorse.  The  practice  of  Guy's  Hospital  for  the  last  twenty 
yearg^  to  my  knowlwltre,  has  only  confirmed  their  accuracy,  and,  the  more  I  see  of  the 
operation,  the  more  I  like  it.  The  ohjeclions  raised  against  it  are  theoretical  and  not 
practieul,  for  absccsges  between  the  bhidder  and  rectum,  persistent  fistulous  openings, 
injury  lo  the  seminal  vesicles,  and  wounds  of  the  peritoneum,  do  not  commonly  occur. 
They  are  said  to  have  done  so  in  exceptional  instances,  but  such  must,  imlced,  be  verj'  rare. 
Mr.  Cock,  in  his  large  experience,  l>as  known  but  one  bad  result  to  follow  the  operation, 
and  that  was  atrojdiy  of  the  testicle,  from  which  he  infers  that  the  vas  deferens  wjw 
wounded.  At  Guy's,  from  the  carelessness  of  a  house-surgeon,  a  fatal  peritonitis  from  the 
perforation  of  a  coil  of  intesitine  once  followed  the  operation,  the  puncture  having  been 
made  Ujo  far  back  ;  but  eliminating  carelessness,  a  cause  ot*  half  the  errors  in  surgery — 
the  operation  is  very  safe. 

The  only  retiuisite  is  a  moderately  full  bladder,  a  feature  almost  always  present  under 
the  circumstances  whicii  call  for  the  o[ieration.  An  eohirged  prostate  is  no  real  obstacle 
to  its  j)ertormance,  since  it  may  be  perforated  with  impunity. 

The  Operation The  best  instruments  are  those  suggested  by  Mr.  Cock.     The  long 

curved  trocar  and  canula  as  originally  em|doyed,  are  inetlicient  instruments  ;  indeed, 
many  of  the  objections  to  the  operation  are,  probably,  traceable  lo  their  use.  Cock's 
instruments  consist  of  a  canutn,  six  and  a  half  inches  long,  a  blunt  pilot  trocar,  and  a  sharp 
trocar  ;  a  second  tube,  with  an  ex[>anding  end  lo  kee[>  the  canula  in  position;  and  a  third 
to  maintain  the  second  in  position,     (^'ig*  413.) 


Fio.  413. 


UmliJl 


OpAintloD  of  pQQCturlDg  the  bladder  per  reettun. 

The  patient  should  be  placed  and  held  in  the  position  for  lithotomy,  and  brought  well 
to  the  edge  of  the  bed.  The  operator  nujst  then  introduce  the  index-llnger  of  the  left 
hand  into  the  rectum  with  the  palm  upwards  to  feel  for  the  prostate  (Fig.  -ll^),  and,  if 
possible,  for  the  bulging  base  of  tl^e  tense  bladder  beyond.  Some  little  pressure  above  the 
pubes  may  help  in  this  attempt.  The  pulpy  point  of  the  index-tinger  is  then  to  be  held 
in  the  median  line  just  below  the  spot  at  which  the  puncture  is  to  be  made.     The  surgeon 
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then  with  his  right  hand  is  lo  take  from  his  assistant  the  canula,  well  oiled  and  fitted  with 
the  bhnit  pilot  troeiir,  aud  to  introduce  it  into  the  rectum    upon  his  left  index-finger,! 
passing  it  well  np  to  the  point  selected  for  puncture.     He  should  then  sttjady  the  canula 
and  hold  it  firmly  in  po?<ition  with  the  tliumh  and  three  outer  fingers  of  his  lel't  hand,  and 
withdraw  the  blunt  trocar.     The  sharp  trocar  can  then  be  introduced  tlirough  the  eanula, 
and,  having  reached  its  end,  the  handle  with  the  canula  is  to  be  depressed  and  driven] 
home,  in  a  direction  U[>wards  and  forwards,  in  a  line  towards  the  umbilicits  (dotted  IiDe,| 
Fig.  413).     The   bhubler  in  this   way  will  be  entered,  the  free  end  of  the  instrumeutl 
moving  freely,  and  all  resistance  ceasing.     The  trocar  should  then  he  withdrawn,  and  tha-'l 
canula  pressed  well  imnie,      Before  the   bladder  is  completely  emptied,  it  is  well  lo  insert' 
the  two  inner  canulie,  and  fasten  the  whole  in  by  means  of  tapes,  two  passed  in  front  and 
two  behind  the  thighs,  to  a  j^nrth  rountJ  the  waist.     The  catiulu  may  then  be  plugged  with 
a  peg  to  retain  the  urine,  or  with  a  hollow  plug  inserted  into  a  piece  of  india-rubber 
tubing,  tlirough  wiiich  the  water  may  drain  away. 

As  soon  as  the  uretliral  passage  has  become  |>ervious  to  the  catheter,  hut  not  before^  the 
canula  should  be  withdrawn  ;  this  condition  taking  place  usually  within  a  week  from  the 
introduction  of  the  catheter.  The  stricture  may  then  be  treated  on  rational  principles  by 
rlilatation.  It  is  very  remarkable  how,  at  times,  a  stricture  which  has  thus  been  left  alone 
and  unirrltated  by  catheterism  or  ineft'ectual  natural  efforts  at  micturition,  gives  way  under 
such  treatment,  and  a  thoroughly  impervioiia  indurated  urethra  becomes  pervious  and 
amenable  to  simple  measures. 

The  wound  into  the  bladder  closes  rapidly  after  the  removal  of  the  canula,  even  after 
many  weeks;  and,  in  a  case  of  my  own  no  urinary  fistula  followed  the  presence  of  the 
canula  for  seven  weeks. 

In  retention  of  urine  from  enlarged  prostate  such  an  operation  as  this  is  rarely  called 
for  ;  yet  at  limes  it  is  necessary.  I  have  liad  recourse  to  it  on  three  occasions  where  the 
neck  of  the  bladder  and  prostate  gland  had  been  seriously  injured  fi-ouj  rough  catheterism, 
and  with  such  good  success  that  I  shall  never  hesitate  to  repeat  it  when  any  dlfiieulty  ex- 
ists in  entering  the  bhidder,  or,  in  subsequently  kefping  an  instrument  in  the  bladder.  In 
two  of  the  cases  mentituied,  the  irritability  of  the  bladder  was  so  great  as  to  resent  the 
presence  of  an  instrument,  and  the  pain  and  difficulty  in  its  p5ts8age  were  so  severe  as  to  be 
nearly  unendunible.  In  both  these  cases  the  operation  was  followed  by  siwedy  and  per- 
manent relief,  Tlie  bladder  recovered  its  hejilthy  comlition  after  the  parts  had  had  rertj 
for  a  lew  days,  tlie  urethra  allowing  of  catheterism  without  distress,  and  convalescence  wo 
soon  established. 

The  surgeon,  then,  may  perform  this  operation  without  fear  in  all  cases  of  retention 
where  any  ditficulty  in  catheterism  exists.     I  know  of  no  operation  attended  with  eqii 
good,  that  is  so  sale,  satisfactory,  or  free  from  danger. 

In  all  cases  of  supposed  retention  of  urine,  the  surgeon  should  guard  himself  ag.iins 
falling  into  the  error  <>f  inisUiking  su[ipres»ion  for  retention  ;  a*  in  idl  cases  of  suppc 
incontinence  he  should  remember  that  it  may  be  due  to  retention  and  overflow. 


Extravasation  of  Urine  in  CniLOREy  and  Retention  prom  Impacted  Urethral 

Calculih. 

It  has  been  already  explained  how  retention  and  eitravasatitui  ot   untn*  \\\  tin-  a^htlt' 
may  be  produced  by  the  mechanical  obstruction  of  a  urethral  stricture.     It  remains  lo 
show  how,  in  children,  the  same  etfects  ensue  from  a  mechanical  obstruction  of  a  very 
different  kind.     I  allude  to  the  obstruction  caused  by  a  urethral  calculus. 

A  vesical  calculus  when  small  and  ejected  from  the  bladder  may  become  lodj^etl  or  im- 
pacted in  any  portion  of  tlie  urethra,  and,  as  a  constMjuence,  give  rise  to  every  degree  of 
ditficulty  of  micturition,  even  to  a  retention  of  urine  and  extravasation.  And  although 
in  adult  life  I  have  seen  complete  retention,  I  have  never  seen  extravasation  occur  as  a 
result  of  )mpact<?d  un^thral  calculus.  In  infancy  and  childhood,  however,  almost  all  th« 
examples  of  extravasiition  of  urine  that  have  [  assed  under  my  observation  have  been  the 
product  of  such  a  cause;  1  have  seen  it  in  an  infant  fourteen  months  old,  and  in  many  others 
older. 

When  a  ease  of  retention  in  a  child  comes  under  notice,  and  there  is  no  phimooi^,  [ 
phimosis,  or  adherent  prepuce  by  wliich  lliis  symptom  may  be  produced,  a  strong  probn 
bility  exists  that  a  urethral  calculus  is  the  cause.     Indeed  extnivasi\tion  of  urine  in  chihU 
hood  is  almost  invariably  the  result  of  an  impacted  calculus,  the  impaction  comnionljT^ 
taking  place  in  the  perineum,  the  stone  rarely  passing  into  the  |)enis. 


AFFECTIONS  OF  THE  GENITAL  ORGANS. 
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Treatment — If  the  cal(5ijUi8  can  he  leinovetl  hy  forceps  larefully  used,  this  practieo 
ia  llie  riglil  ono  to  utlopt ;  it  is,  however,  rarely  successful,  unci,  where  these  means  fail, 
the  stone  must  be  oxcisod.  When  extravii-siition  has  taken  place,  the  urethra  must  be 
opened  in  the  perineum  by  a  free  incision  upon  a  graoved  staff.  The  stone  h  sometimes 
lost  in  the  sloughintr  tissues. 

By  way  of  summary  of  the  causes  of  retention  it  may  be  stated  that  retention  in  a  male 
chid  is  usually  due  to  a  urelhr«l  culculii^,  phimosis,  paraphimosis,  adherent  prepare,  or 
the  mechanical  obslrnctioii  caused  by  a  piece  of  string.  &c.  In  a  femalf,  to  ulcenition 
about  the  meatus,  or  to  adliereut  labia.  Uolention  in  ihe  yonntj  adult,  to  strictuw,  ob- 
struction of  the  urethra  from  stone,  gonnorrlHeu,  [lerineal,  anal,  prostatic  abscess,  or  rectal 
dit4e^^se.     In  the  atj/ed,  Worn  enlarged  prostate  or  atony  of  llie  bladder. 

Retention  from  fever  or  general  nerve  shocks  may  occur  at  all  periods.  In  women, 
hysterical  retention  may  also  occurs  as  well  as  retention  from  other  uterine  causes. 


CHAPTER  XXiy. 


AFFECTIONS  OF  THE  GENITAL  OBOANS. 


There  is  prtibably  nu  part  of  the  body  which  varies  more  in  its  conformnlion  than  the 
[lif*,  or  one  in  which  any  congeiiiial  defect  is  more  likely  to  be  iidierited.  The  elon- 
tted  and  contracted  [irepuce  is  parlicuhirly  hereditary,  and  all  the  male  branches*  of  a. 
family  may  be  the  subjects  of  it.  I  have  known  this  to  be  the  case  iu  many  instances, 
and,  in  one  family,  five  sons  sntTered  from  it,  as  well  as  their  father. 

Phimosis,  or  a  condition  of  prepuce  which,  either  from  narrownesji  of  the  preputial 
orifice,  or  adhesion,  cannot  be  i-etracted  behind  the  glans,  is,  therefore,  a  comjenitnl  jitree- 
lion,  but  as  often  as  luit  an  acquired  <me- — the  result  of  inflammatory  thickening  and  con- 
traction subsequent  to  a  preputial  chaucre,  or  other  aftection. 

So  long  as  the  prepuce  is  only  long  and  the  ghms  can  be  uncovered  for  purjKfsies  of 
cleanliness,  nnd  during  erection,  operative  interlerence  is  not  culled  for,  though  it  is  well 
to  impress  upon  nurses  the  necessity  of  paying  attention  lo  the  infant's  [>enis,  and  of  clean- 
ing it  (hilly  ;  since  a  want  of  such  attention  is  frequently  the  source  of  urinary  lroul.de  and 
penile  irritation.  When  neglected,  the  secretion  of  Tyson's  glands  collects  behind  the 
corona,  and  acts  as  an  irritant, ;  llie  prepuce  and  glaiis  penis  constantly  becoming  adherent, 
and  setting  up  bladder  irritation  simuUitJng  the  symptoms  of  stone.  In  some  neglected 
cases,  an  acute  inflammation  is  induced,  followed  by  cedema  of  the  prepuce  and  the  secre- 
tion of  pus,  which  suspicious  minds  have  too  often  interpreted  as  gonon*h(ea,  much  to 
the  injury  of  nursemaids  and  others  in  whose  charge  the  child  rested.  This  disease  is 
essentially  a  balanitis,  and  easily  cured  by  cleanliness-  In  the  adult,  a  long  and  narrow 
preptice  is  injurious,  as  being  a  bur  to  proper  cleanliness,  and  interfering  with  coitus  or 
rendering  it  [minfiil.  It  is  also  probably  an  exciting  cause  of  cancer  of  the  organ,  where 
a  disposition  to  such  an  atfection  exists.  In  boyhood,  it  probably  by  setting  up  an  irrita- 
tion in  the  parts  induces  a  habit  which  ends  in  ma-sturbation.  It  often  gives  rise,  more- 
over, to  incontinence,  and  may  produce  retention  of  urine.  Dr.  Lewis  Sayre,  of  New 
York,  has  also  pointed  out  in  his  work  on  *  Orthopedic  Surgery,'  IbJll,  that  iw  a  direct 
result  of  this  condition  of  the  prepuce,  taH[H2s,  paralysis,  and  other  nervous  affections  may 
take  place,  the  talipes  being  <liie  to  muscular  contraction  of  the  lower  extremities  owing 
to  retiex  nerve  irritation  ;  and  paralysis,  as  a  consequence  of  the  nervous  exhaustion 
caosed  by  the  undue  genital  excitement  which  is  often  associated  with  this  condition. 

TbkaT-MKNT. — When  the  narrowing  is  not  great,  the  daily  retniction  of  the  prepuce 
over  the  glans  for  purposes  of  cleanliness  is  gi^nenilly  sutficient  to  dilate  the  oritice,  care 
being  taken  to  replace  it  subsequently.  Dr.  Cruise's  plan  of  dilating  the  orifice  mechani- 
cally ia  not  satisfactor)';  I  have  given  it  a  trial  and  rejected  it.  The  suggestion  also  of 
making  two  partial  lateral  sections  ol'  the  mucous  membrane  has  in  my  hands  met  with 
the  same  fiite,  Neither  of  these  melliods  is  so  successful  tis  to  warrant  its  being  recom- 
mended. 
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CIBCUMCISION. 


Fro.  414,  Wh^n  phimosis  exists,  congenltsil  or  otherwise,   it  is,  an  a  rule, 

best  treated  by  circumcision.     In  exce[ttioi)al  cases,  whert^  a  iianrow- 
^  ing  of  ilie  prepuce  i^  more  marked  than  au  elongation,  the  prepuce 

niiiy  be  slit  up  (Fip.  -114),  but  in  cliildren  circumcision  is  the  better 
operation.  In  fiome  inslauci'S,  however,  where  the  penis  is  very 
short,  the  fault  resting  more  in  the  jienis  itself  thjin  its  skin  covering, 
cireinneision  should  not  be  performed,  for  I  have  known,  under  these 
circwmstiinces,  iVie  operation  to  fail,  evi-n  when  well  done;  in  such 
cases  the  prejjuc*^  nliouhl  rather  be  slit  up  to  the  corona  and  its  mu- 
cous covering  lurned  wel!  back  and  fixed  (o  the  skin. 

In  minor  cases  tlie  slittnif/  plan  f*houtd  he  carried  out;  the  akin 
I  lid  its  mucous  lining  being  divided  in  the  midcile  line  either  by  the 
inlrotluction  of  a  histoui'v  guided  by  a  director  beneath  the  prepuce, 
or  by  means  of  a  pair  ol'  sharp  scissors.  The  surgeon  must  be  careful 
in  doing  this,  to  divide  the  mucous  membrane  rff^ht  back  to  the 
corona.  In  the  adult  he  shouhl  then  turn  the  two  flaps  backwards, 
oiJ«r»uou  for  phiaio»i«.  ^ud  fasten  the  mucous  to  the  skin  flap  by  means  of  some  fine  sutures, 
in  the  infant  there  is  no  necessity  to  siiich.  When  the  prepuce 
requires  division  to  expose  a  sore  or  some  warty  growth,  the  above  plan  should  be  selected. 
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Circumcision 

\»  an  operation  that  requires  great  nicety*  for  it  fails  if  sufficient  skin  is  not  taken  away 
and  the  mucous  covering  of  the  glans  is  tntt  fully  divided  «ii  to  the  corona,  and  it  docs  not 

turn  out  well  when  too  much  skin  is  removed.  The 
following  is  llie  plan  I  have  for  years  ado|)lcd  and 
tauglil,  nod  have  never  knoAvn  to  fail  if  properly 
carried  out: — 

The  first  point  is  to  decide  how  much  skin  is  to 
l>e  removed,  which  C4in  satisfactorily  be  deteruiiued 
by  applying  a  pair  of  long  dressing  forceps  to  the 
penis,  whicJt  should  be  allowed  to  rest  in  its  natumi 
position,  on  a  level  with  its  corona,  and  closing 
tliem  as  soon  m^  the  ghnis  penis  has  been  aHowed 
lo  slip  backward.  The  integument  in  front  of  the 
forceps    may    then    be   amputated    with   a  scalpel 

(Firr.     n.)). 

The  tbrceps  should  now  be  taken  away  and  the 
mucous  covering  of  the  ghins  be  divided  in  the 
middle  line,  well  up  to  ihe  corona  (as  in  the  slitting  ttpemtion)  and  turned  bnckwurdB, 
the  two  flajis  beinii  stitched  lo  the  skin  by  tine  sutures.  In  adults,  a  tine  uninterrupted 
sutJire  is  probably  the  best;  in  infants,  a  strip  of  dry  lint  wrapped  round  the  parts  is  all 
that  is  necessary. 

The  glans  penis  in  both  these  operations  should  be  completely  separated  from  its  mucous 
covering,  all  secretion  removed,  and  the  fnenum  divided  when  short. 

By  !idrt|iiing  these  suggestions  the  student  has  a  definite  guide  to  aid  him  in  the  remo%al 
of  the  ^kiu;  wliere}U>.  if  ilie  end  of  the  foreskin  be  drawn  out  as  usually  recommended,  he 
has  none. 

[In  many  instances  the  condition  of  phimosis  de|)end8  upon  a  non-elastic  and  rigid 
mucous  membrane  of  the  prepuce;  and  the  removal  of  this  will  relieve  the  constrictioD 

Fig.  416. 


Op«r»tiuii  for  phfmoilii  (flr«t  atop). 


about  the  glans.  Dr.  Levis,  of  Phihvdelphia.  accomplishes  this  by  msertjug  uiificr  me 
foreskin  a  pair  of  forcejis  roughed  on  the  outer  surface  of  the  blades,  and  provid*.Ml  with  a 
i»crew  to  keep  them  separated.  When  the  mucous  njembnme  has  been  tensely  stnnched 
upon  the  expanded  blades,  the  skin  is  pulled  backwards,  and  the  forcep*  drawn  forwards. 
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By  this  manocMivre  the  prepuce  is  unfolded,  as  it  wtTv,  iiiul  the  tnn.se  mucous  m«rnhmne 
remains  stretclied  tipon  the  forcups  blades,  Jl  can  then  ha  exc.m'd  as  a  ring  of  tissue.  ]f 
the  ekin  is  very  redundant,  a  part  of  it  is  to  be  removed;  if  not,  it  Is  kt  nione.  If  con- 
sidered proper,  the  edge  of  mucous  memhrtine  may  he  attaehed  to  the  skin  by  a  few 
sutures,  and  the  skin  thus  fohled  inwanls  will  become  a  new  but  elastic  mucous  surface. — 
J.  B.  R.] 

Paraphimosis  is  said  to  exist  when  a  tijirht  prejuioe  which  hus  been  retracted  behind 
the  ^lans  cannot  he  replaced,  and  as  a  conse(]uence  ii  htraii«fulniioti  of  the  ijlaft*,  and 
mdt'oijs  lining  of  the  prepuce  with  (cdema  tiikea  place,  and  at  a  later  period  ulceration  in 
the  line  of  strangulation,  and  even  sloiiji^hing. 

In  chihiren,  it  follnvvs  tlie  accidental  retraction  of  a  narrow  jireptice.  and  in  adults,  the 
mechanical  retractimi  of  the  prepuce  during  coitus,  and  the  neglect  to  reduce  it.  Il  may 
be  associated  ornot  ■with  some  venereal  complication. 

Treatmknt.— The  object  of  tlje  surgeon  should  he  to  reduce  tl»e  glans  behind  the 
narrow  prepuce  by  which  it  is  stnuigHhiied  ;  ami,  failing  this  by  simple  means,  he  must 
divide  the  constricting  prepntiid  oritice  so  as  to  etfect  this  end. 

To  carry  out  the  first  ohject,  which  can  be  done,  as  a  rule,  in  recent  cases  both  in 
children  and  adults  licfore  the  u^lema  is  great,  chloroform  simuld  be  given  and  the  patient 
placed  on  his  back.  The  sturgeon  sliouhl  tliea  take  tht^  penis  between  tlie  in<lex  and  the 
middle  fingers  of  his  two  interk)ck*'d  hands,  auil  while  tlrtin  pulling  the  prepuce  forwards 
forcibly  press  the  glans  backwards  with  his 

two  thumbs,  the    pressure    of  the    thumbs,  Fio.  417. 

and  counter-pressure  with  tractif>n  of  the 
interlocked  fingers  so  disphunng  the  tiuid 
from  the  o^dematous  tissues  ns  to  allow  of 
the  reduction  of  the  piiirupliimnsis.  When 
the  M'dcma  is  very  great,  a  few  needle  or 
lancet  piinciiires  facilitate  the  o|ieration. 
An  india-rubber  band  a[*plied  as  an  K»- 
march's  bandage  will  sometimes  answer. 
When  the  affection  has  been  of  some  dayii* 
stantling  and  ulceration  exists,  ufid,  when 
failure  lias  followed  all  attempts  at  reduc- 
tion, the  striclured  preputial  orifice  must  be 
divided;  but  the  band  must  not  be  looked 
for  directly  behind  die  glands,  but  U^iinil  the 

roll  of  o:'dematous  prepuce  thai  surrounds  it.  This  is  best  done  by  a  cut,  half  an  incli  long, 
made  with  a  scalpel  in  a  vertical  direction  over  the  constriction,  the  thumb  of  tlje  left  hand 
forcibly  depressing  the  glans  penis.  (Fig.  117.)  The  [irepuce  at  times  yields  audibly  and 
the  wound  gapes;  the  whole  constricting  me«lium  should  also  bedivi'led.  Water  dressing, 
or,  some  lead  lotion  sliould  be  applied  to  the  jmr\js  subse^|uenl!y  to  assist  recovery.  After 
the  f»aniphimosi8  ha-s  been  reduced  and  the  fcdeiua  subsided,  it  is  wise  in  the  csise  of 
children  to  circumcise,  and  in  the  adult  the  same  practice  ia  fre4iuently  desirable.  In  all 
cases  of  adema  of  the  penis  in  children,  the  surgeon  must  remember,  tluit^  it  may  be  due 
to  mechanical  strangulation  by  a  string. 

Warty  grO"W^h8  are  very  comtnon  on  the  penis,  and  they  may  ho  found  fringing 
the  orifice  of  the  pre|uice,  and  the  urethni,  or  growing  from  any  part  of  the  mucous  nn'm- 
brane  between  these  two  jioints  ;  indeed,  they  may  grow  fnnn  within  the  urethra  as  well  as 
from  the  outside  skin  of  the  prepuce.  They  have  in  the  bulk  of  cases,  a  venereal  origin, 
that  is,  they  have  been  caught  by  contagion,  for  warts  are  contagious  ;  but  ihey,  al  times, 
occur  without  any  such  cjtusc  in  men  who  have  long  ]>repuces,  and  who  are  not  sufhciently 
careful  in  local  cleanliness.  When  they  are  numerous,  their  excision  is  the  ordy  success- 
ful treatment,  nitrate  of  silver  being  applied  to  their  bases,  but  in  less  severe  examples, 
the  dry  oxide  of  zinc,  freshly  powdered  savine  and  cjihimel  [or  chromic  acid],  are  good 
local  applications,  the  warts  rapidly  withering  under  their  intkience. 


Mo<lu  of  ttividiug  prepnce  la  paraphlmutlB, 


Cancer  of  the  Penis. 

In  the  middle-aged  and  old,  it  ia  sometimes  ditficnU  if  not  impossible,  to  distinguiith 
simple  warty  from  eaucerous  growths  ;  although  the  greater  ohalinaey  of  the  cancerous  and 
their  dis[>osition  to  bleed  are  probably  the  best  jioints  of  distinction. 

When  there  is  ulceralioQ  the  disease  is  probably  cancer.     If  the  cancer  be  left  to  take 
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its  course,  the  jilans  penis  and  prepuce  become  infiltrated  and  the  warts  discharge  a  fetid 

iciioi-ous  secTf linn,  break  down  and  ulcerate;  the  inguinal  glani*  become  involved,  and 
death  takes  plaue  I'rum  exhaustion.  At  times  the  whole  organ  is  destroyed  and  the  gcrotnm 
involved. 

Cancer  of  the  penis  is  generally  of  the  epithelial  variety,  true  carcinoma  being  com^ 
parntively  rare. 

Treatment In  all  cle^r  ca-^es  of  this  diseAse^  unless  the  in<;uinal  or  lumbar  glands 

are  extensively  involved,  amputation  is  the  only  sound  practice  to  follow,  mid,  in  the 
doubtful,  it  is  the  wisest.  Wlien  the  prepiiee  alotie  is  involved,  the  excision  of  the  growth 
may  be  sufficient,  but  notliin{»  less  than  aii^piiintion  is  of  any  use  when  the  glans  is  utl'ecled. 
Under  all  circuni*itaric:i\s,  the  surgeon  shouUJ  cut  (jnite  free  of  the  disease,  for  the  tissues 
about  it  are  [>rohahly  more  or  less  inliltrated  with  cancerous  products.  I  have  n  imticnt 
alive  and  well  now  (IS7H)  whose  penis  I  cut  nil"  for  rnncer  eleven  years  ago,  and  a  second, 
from  whom  1  excised  a  cancerous  mass  from  the  prepuce,  twelve  years  ago. 

Amputation  of  the  Pkxis. 

Since  the  galvanic  cautery  ims  been  in  use,  I  have  employed  nothing  else  for  amputa- 
tion of  the  i>enis.  Tlie  plalinum  wire  showld  be  passed  round  the  penis  and  made  tight 
with  the  cciYiseur  screw.  Connection  with  the  battery  must  lh«'n  be  made,  and  the  wire 
screwed  shiwf^  liome,  for,  if  the  tissues  are  divided  loo  nipidly,  h».^morrhuge  will  take 
place.  The  heat  should  not  be  too  intense.  Under  ordinary  cireumstanees,  the  «i|MTution 
is  absolutely  bloodless,  and  I  lie  subser|uent  pain  slight.  After  lU& 
Ptt).  418.  penis  has  been  removed,  it  is  wise  to  slit  the  urethra  open  for  about 

half  un  inch,  inrn  its  two  edges  outwards,  and  fasten  them  with 
sutures.  This  step  may  be  done  at  the  time  of  the  operation  or 
during  the  Hrst  week,  and  is  necessary  to  pi*event  the  contraction 
of  the  iin-thral  orifice  that  may  otherwise  ensue.  When  the  cau- 
tery is  not  to  he  had,  the  knife  should  be  used,  and  the  old  o|M»m- 
tion  consisted  in  the  remo\al  of  the  organ  by  one  clean  8we<?p  of 
the  bistoury,  an  assistant  having  steadied  and  compressed  the  ba«e 
of  the  organ  by  a  band  of  tape.  The  modern  imprt»ved  openilion, 
wliieh,  I  believe,  was  suggested  by  Hrlton,  consists  in  the  intro- 
dtntioii  of  a  narrow  bistoury  between  the  R|)ongy  and  cavernous 
sittHip  of  prniB  lifter  bodies,  and  after  dividing  the  latter,  the  spongy  body  with  the 

opermtioa.  Urethra   must  he  cut  thrnugli  about  half  an  inch  more  forwartL 

The  object  of  this  is  to  make  the  ureilira  stand  out  from  the  stunted 
organ,  and  thus  facilitate  micturition.  It  is  without  doubt  the  best  mode  of  amputating  a 
penis  with  the  knife.  To  prevent  any  tendency  in  the  uretlira  to  contract,  it  may  be  slit 
open  or  stitched  back  to  the  preputial  skin.  Fig.  418  illustrates  the  stump  after  such  an 
amputation. 

To  arrest  hemorrhage  during  the  operation.  Clover's  clamp  for  compressing  the  peola  ia 
very  excenent,  and  onjiht  to  sufM'rsede  the  tape. 

Other  tumors  of  the  prepuce The  prepuce  maybe*  the  seat  of /o«y,  s^haeeouit^ 

or  ^veii  Jifiroits  tumors,  tliougli  these  are  rare.  It  is  not  uncommonly  the  subject  of  what 
has  been  described  as  (lepfmntiogif,  although  when  the  penis  is  involved,  the  scrotum  i« 
usually  similarly  affected.  I  have,  however,  seen  one  ciu*e  in  a  man  aged  ihirty-five, 
where  the  [kmijs  was  thns  alone  atlt'i!ted.  The  organ  was  immense,  and  frightful  to  look 
at.  When  in  repose,  it  measured  eight  inches  round  and  six  long.  The  man  came  to  m« 
with  a  gonorrhtca  ;  admiiting,  however,  that  he  had  never  been  able  to  have  true  coitus 
since  the  disease  had  existed,  which  wa«  about  four  or  five  years. 

The  di.«w»ase  is  a  chroiiie  hyjierirophy  of  the  skin  and  cellular  tiMues.    Nothing  but  the 
excision  of  the  redundant  integument  is  bene^cial. 


IxJl'iUKs  TO  Pkms. 

These  are  not  common,  excepting  such  minor  injuries  as  laceration  of  the  fnvnum  or 
preptice,  producinl  in  coitus.  Incited  wounds,  however,  are  occasionally  met  with,  the 
products  of  insanity,  jealousy,  or  malice  ;  the  parts  require  careful  adaptation  with  suture*. 
[I  have  known  of  two  instances  where  the  penis  yftxs  amputated  with  a  nueor  or  other 
keen  instrument-  The  hemorrhage  in  such  caj^es  will  be  profuse.]  The  lH)dy  of  the  [M'nis 
at  times,  however,  becomes  the  aeul  of  injury  from  some  rough  bending  of  the  organ  dur- 
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injr  connection  or  otherwise;  and,  a;»  a  conseqnent'e,  wlien  the  immediate  cITects  of  the 
injury  have  passed  away,  atranjare  symptoms  appear.  Thus,  mmw  years  a<^o,  I  wa8  con- 
sulted by  a  gentleman  whose  penis,  when  turgid,  arelied  laterally,  the  cavernous  hody  of 
one  side  having  atrophied  and  hecome  a  mere  g^is^'y  mass.  This  condition  had  followed 
an  injury  received  in  eoiUis  many  years  before.  Some  great  induration  had  existed  for 
months  in  the  cavernous  hody  that  had  subsequently  atrophied, 

^lore  recently  I  have  seen  a  married  man,  about  HO,  who  a  year  before  '*  missed  \\h 
mark**  in  coitus,  and  liurt  his  penis;  an  induration  followed,  and  at  the  present  lime 
where  this  existed  there  is  a  dertcieney  of  tissue,  and 
when  ihe  penis  beeomes  turgid  it  is  never  strtvight^  but 
bent  laterally.  A  singular  case  of  injury  to  the  penis 
was  seen  at  Guy's  in  18(»7  in  the  pmctiee  of  Mr. 
Hilton.  It  was  in  a  man  let.  50,  who,  when  nineteen, 
had  had  bis  penis  bitten  by  a  stallion  ;  after  the  acci- 
dent some  little  bleeding  occurred,  and  a  fleshy  eylin- 
dricjd  body,  an  incli  and  a  quarter  long  and  one-third 
of  an  inch  in  diameter,  projected  from  the  urethral 
oritice.  It  was  evidently  the  corpus  ti[>ongiosum  wliich 
had  iH'cn  divided  by  the  hoi-se  belli iid  the  glans  penis 
and  Imd  become  everted.  When  the  patient  was  ad- 
mitted, ihv  corpus  spongiosum  urethne  terminated  al>- 
ruptly  abiiut  one  ineli  behind  the  glans  penis,  and  the 
urine  ilowed  by  the  side  of  ibe  protrusion.  (Fig.  -tU).) 


Curpas  aliuQt^iQaaia  projttotles  ''"■"  urcihra 
»ftor  Uijurj. 


Malformations  of  the  Urino-genital  Organs. 

These  malformations  of  the  urino-genital  organs  are  more  common  in  the  male  than  in 
the  female  suhject,  and  >^]nm  l!iemselve.s  in  many  degrees  of  severity.  Thus,  when  the 
U[)(K'r  surface  of  the  nrinary  |>assage  from  the  oritice  of  the  urethra  to  the  fundus  of  the 
bhiibler  is  deficient,  a  case  of  extroversion  of  the  bladder  or  ectopion  resicee  is  said  to 
exist ;  when  the  urethra  alone  is  deticient  at  its  upper  part,  epispadias  is  the  term  employed. 
Some  authors  npply  the  latter  also  to  tlie  more  comjilete  condition.  With  this  imperfect 
condition,  a  separation  of  the  |iuhic  bones  frequently  exists,  a8  well  as  some  malformation 
of  the  scrotum,  this  sac  being  often  bifid  though  containing  the  testicles  in  projwr  pojiition. 
At  limes  a  hernia  complicates  the  eaiie.  When  no  testes  are  present  and  the  sorotum  is 
bifid,  the  question  as  to  sex  often  arises,  for  in  the  female  the  vagina  is  frequently  absent, 
or  so  small  as  more  nearly  to  represent  a  urethra  than  a  vagina. 

In  extroversion  of  the  bladder,  the  posterior  wall  of  the  bladder  appears  as  a 
red  mucous  mass  below  the  uinbilifus  which  is  lost  in  the  upper  border  of  the  defornulv. 
At  the  lower  part  of  its  surface,  the  orifices  of  the  ureters  nuiy  be  otlen  seen  as  small 
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nipple-like  projections;  and  in  some  instances,  these  orifices  are  lost  in  the  pelvic  chink, 
although  they  may  be  brought  into  view  by  depressing  the  fissured  penis  or  what  repre- 
sents the  p«?iiis,  for  this  will  proljably  ap[)ear  only  as  an  expanded  glans  penis  and  a  jien- 
dulous  prejHice.  The  cleft  urethra,  as  it  becomes  lost  in  the  pelvic  fissure,  am  be  made 
visible  by  pulling  the  parts  down.     (Fig.  120.) 
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In  the  femftlc  Bubject.  the  exposod  un'tlira  will  be  so<^n  between  the  two  labia.  Wlion 
the  va*rinft  is  prosent,  it  will  opvn  at  ils  upper  bonJcr,  and  a[>pi.*iir  oo>itinuoi»»?  with  the 
lower  labia.  (Fig<  421.)  At  times,  thouj^h  very  rarfly,  the  epispuiJias  involves  only  the 
uretlira.  I  have  seen  but  Jive  cases  of  this  pHculinrily,  and  in  all  tlie  •'Xpo*e<l  raueous 
surfaoe  of  the  urethra  passed  baekwartl^  lowanlt*  llie  pubes  int<»  a  tissiure,  w  hich  was  covered 
in  by  a  thin  transverse  Ibid  of  skim  Iroia  beneath  which  urine  flowed.  The  scrolum  waa 
larpe  but  bifid,  and  contained  the  testes  ('Guy';<  IIoi^p,  Kep./  lH<i)i). 

Treatmknt. — The  chief  annoyance  connected  with  lhi»  deformity  being  due  to  the 
constjint  dribbling  of  the  urine,  MetirJi-s.  Simon  and  Lloyd  were  induced  to  carry  out  an 
ingenious  operation  by  which  the  urine  niig:ht  be  carried  into  the  rectum  and  tlie  Hssure 
subtie(|nently  closed,  but  the  attempt  failed  and  \in>  not  been  repeated.  For  fiarticulars 
the  reader  may  refer  to  the  '  I^ancet*  (18.'il  and  iM/i^).  Ilolmes  has  sujigcsted  a  niodifi- 
ration  of  Simon's  plan,  and  it  is  probably  in  this  direction  that  some  good  may  eventually 
be  found. 

In  a  c;ise  of  epi(<pudift«!»  in  a  hoy,  reet'nlly  under  my  care  (Sept.  lH7o).  in  which  the 
wboh-  of  the  urethra  down  to  the  neck  of  tlit?  bladder  was  tissured,  and  in  which  con»*e- 
ipiciuly  there  was  incontinence  of  urine,  1  tappeil  the  un^thra  in  the  perineum  iu  front  oK 
the  prcwtuie,  and  estal)lished  an  artiticial  urethral  opening.  By  these  means  the  lu'ine 
passe*!  throt»gli  the  perineum  instead  of  above  the  puhef,  and  consequently  could  be  caught 
and  retained  in  a  uriTial,  j^reatly  to  the  [lalieni's  comfort. 

Other  surgeons,  however,  have  tlevi^jsed  means  by  whicli  the  exposed  mucous  covering 
of  the  bliulder  nujy  be  covered  in,  thereby  fwldinjjr  to  the  comfort  of  the  patient;  and  of 
these  Wood»  of  King's  College,  has  been  the  most  successful,  lie  hius  operated  in  ten 
such  cases,  and  Holmes  in  five.  I  have  operated  only  in  two.  Four  of  Wood's  succeeded 
completely;  three  of  Holmes's;  and  one  of  mine,  the  otliers  being  piirtiatly  successful. 
The  ofieration  consists  in  brinfjiufif  up  tiajis  of  skin  from  either  ^ide  of  the  fissure  and 
coverinjT  jt  in,  fasteninpr  them  toi]reth«'r  by  sutures.  For  full  details,  vide  ♦  Mtrd.-Cliir, 
Trans.,'  vol.  lii,  and  Hoim»^s's  'Syr<».  Dis.  of  Child.,'  1868.  In  one  case  I  destroyed  the 
mucous  membrane  with  the  cautery,  and  thus  turned  it  into  a  cicatri.x,  avoiding  tho 
ureters. 

[In  the  PcnnBvlvania  Hospital,  Dr.  R.  J.  Levi*  has  twice  performed  the  following  o|)e- 
ralion  for  extrophy  of  the  bladder.  One  case  was  fully  reported*  at  the  time;  the  other 
has,  I  believe,  not  been  recoriled. 

The  first  step  was  to  establish  an  artificial  urelhni  from  the  bladder  to  the  perineum, 
through  which  the  urine  might  run  into  a  rece[>t4icle  fitting  the  perineum;  the  S(;cond,  to 
create  a  complete  inclosing  anterior  wall  for  the  deformed  bhulder.  To  accomplish  the 
first  object,  a  long  needle  carrying  a  stout  wire  was  pu.shed  through  the  base  of  tlu^  blad- 
der and  brought  out  behind  the  scrotum.  The  wire  wmj*  left  in  the  tissucjsi,  antl  in  the 
course  of  a  couple  of  weeks  a  small  gum  bougie  was  forced  through  the  track  along«iide  of 
the  wire.  A  tew  days  fif'lerwjirds  il  w:is  noticed  that  some  of  the  urine  wa*  escaping  by  the 
perineal  urethra,  as  It  may  he  c;illed,  al()ng  the  sides  of  the  Ixjugie;  and  at  the  mmn  time 
the  skin  of  the  abdomen  around  the  bladder  became  puler,  because  it  was  nut  irritjUed  lis 
formerly  Ijy  the  ronstjint  contact  of  urine.  The  size  of  the  bougie  waa  gradually  iucreased 
until  a  large  canal  or  iirelhra  was  formed. 

Wiien  this  free  drainage  below  was  establislicd,  the  whole  of  the  bladder  was  covere<l 
by  a  plastic  operation,  wliich  was  favored,  moreover,  by  the  fact  that  there  wouhl  be  little 
tendency  for  the  urine  lo  become  inHUrafed  between  the  flaps. 

A  hirge  semicircular  f^ap  wits  made  from  the  scrotum  ond  the  skin  covering  the  herniir, 
which  were  present.  This  was  turned  up  over  the  bladder,  leaving  the  testicles  and  hernial 
sacs  exposed,  so  that  the  rudimentary  penis  Wiis  turned  invvanl  upon  the  bladder,  for  it  was 
decided  to  leave  this  organ  completely  inside  the  Hap.  From  the  extremities  of  the  first 
incision  a  curved  incision  with  its  convexity  upwards  waa  made,  and  n  flap  with  concave  edge 
dissected  up  for  about  one  inch  towarils  the  ensiform  cartilaige.  Under  this  second  or  con- 
cave flap  was  put  the  convex  edge  of  the  turned-up  scrotal  flap,  likea  *»  tongue  and  gn>ove,'* 
thus  giving  fipposition  of  two  raw  surfaces.  These  flaps  were  held  in  position  by  two  rows 
of  Kutures,  the  upper  row  being  twisted  over  small  disks  of  metal.  Before  the  sutures  wens 
inserted,  however,  a  gum  catheter  having  a  number  of  holes  cut  in  its  side  was  pa&sed  up 
through  the  arliJicial  perineal  urethra  until  the  end  entered  the  bladtler;  this  was  left  in 
positi<m  to  conduct  the  urine  away  as  fast  as  secreted,  and  thus  avoid  iidiltralion  under 
the  Haps. 

[•  PhiU.  Med.  Timet,  April  1,  187C.] 


MALFORMATIONS    OF    GENITAL    ORGANS. 


669 


Fio.  422. 


On  tlie  twplftli  dtiy  after  llie  operation  tlie  bov  dieil  very  suddenly  in  tlie  iiiglit,  without 
Imving  presented  any  sjrerJBl  sym|»foms  except  tfie  oeeasional  oct'itrreuce  of  vomiting. 
The  second  eflse  died  from  either  erysipelatous  inflnmmalion  of  the  ubdomen,  or  peii  unitis, 
after  tlje  plastic  operation-  The  m»'tho<l  seems  available,  since  the  potssibiiity  of  eslnbliHli- 
inj;i:  a  perirjeat  nrcthra  or  listule  was  proved  in  each  case.  Dr.  FouHa  has  recently  descnbod* 
a  n*'\v  operalion  for  this  malforniation.— tT.  B,  U.] 

Hypospadias  i*i  a  term  apfvlied  to  any  detieiency  of  tlie  under  sm-face  of  the  urethra, 
and  in  tlie  larfjer  number  of  cast's  the  urethral  orifice  ij*  placed  below  the  glans  at  a  i*pot 
corresponding  lo  the  preputial  fnenum.  In  stune,  a  depresision  exists  in  the  glariH  penis 
correfipon<!ing  to  llit*  natural  outlet  with  several  *ininll  depressions  between  the  nretbnil 
orifice  and  the  cup-like  depression  at  llif  extremity  of  the  glauf*;  while  in  others,  one  or 
more  fommina  are  presient,  :*ituated  below  the  true  openinj:;  of  the  urethni  throujjh  which 
urine  escapes.     The  urelhrul  openinir  in  tliese  caiies  is  often  small  »nd  requires  enlariEjing. 

In  more  extreme  eases  the  urethral  oiitice  appears  at  the  base  of  the  penis,  when  the 
deformity'  is  commonly  associated  with  a  bitid  .«frotum  ;  under  these  circumstances,  when 
the  testes  are  absent*  the  cpjestion  of  sex  is  raised.  In  a  case  of  this  kind  tbiit  I  saw  in 
1867,  the  sexual  pjts^ion  was  so  strong  that  the  man  came  lo  me  to  aj*k  fi>r  eastnition,  aa 
lie  wai?  unable  lo  copalate  on  account  of  the  stunted  condition  of  his  j>enis,  and  the  way  in 
which  it  was  held  down  by  a  bamt  which  caused  it  to  arch  down- 
ward-i  under  exeilemeat.  The  man  at  the  lime  had  testitis  from 
un^rutilied  (lassion. 

The  operative  measures  that  have  been  employed  for  the  relief  of 
this  deformity  havi*  hitherto  not  been  very  wueceftsful,  although  re- 
cently (' Med.  Times  an<l  Ga/.,*  Jan.  .SO,  1M7."')  Mr.  John  Wood 
hai*  recorded  two  cases  of  the  bnhiuic  or  penian  varieties  in  which 
relief  was  given,  and  ^I.  Diiplay  has  published  fiiU  delails  of  his 
rnetlmd  of  dealing  with  l!ie  more  advanced  form  of  niabnrn>!itioTi, 
called  the  perineo-scrotal  (Paris,  1H74).  Fig,  4i?2,  A.  I  tliink  so 
well  of  r)u|ilay's  operation  that  I  will  describe  it.  It  has  tor  its 
object,  fir$t^  to  sejjanite  the  penis  from  the  semtuui  and  destroy  its 
arching,  in  order  to  alkiw  erection  and  coition ;  and,  ucondly,  to 
construct  a  new  ureilira  from  ihe  abnormal  perineal  opening  to  the 
glans  penis. 

To  oarrj'  out  the  first  indication,  a  {t^e  division  of  the  librous 
bands  connecting  the  penis  with  the  scrotum   lins  to  be  niadej  and 

when  this  can  be  etlbcted  by  a  subcutaneous  wound  as  adopied  by  Bouisson,  so  much  the 
better.  Duplay,  however,  incises  Imnsversely  tlie  tissues  ti"om  wiihout  inwards,  dividing, 
if  necessary,  the  envelopes  and  se[)tum  of  the  cor[)c>rn  cav- 
ernosa; this  incision  leiives  a  lozenge-shaped  wound  (Fig. 
422,  a),  the  edges  of  wliich  may  \ni  brought  together  !jy 
sutures  (Fig.  422,  c).  After  this  opration,,  the  penis  is 
lo  be  kept  constantly  stretcherl  to  guard  jigainst  subsequent 
retraction,  and  six  months  later^  the  second  [jart  of  tl»e 
op-ration  should  be  carried  out. 

The  construction  of  a  new  urethra  is  a  dtflicult  matter, 
and  must  be  curried  out  in  stages. 

Duplay *smetho<l  is  divided  into  three. — iBt.  The  ivstora- 
lion  of  the  urinary  menlus;  2d,  the  creation  of  iJie  new 
urethra  from  the  meatus  down  lo  the  hypospadic  perineal 
opening;  and  3{|,  the  reunion  of  the  two  portions  of  the 
urethra. 

The  Jirxt  $ta(je  may  be  done  at  the  sanie  time  as  tlie 
correction  of  the  arching  of  the  penis,  and  consists  in  sim- 
ply pjiring  the  edges  of  the  ghuis  penis  and  bringing  thein 
together  by  sutures  round  a  catheter  (Fig.  422,  c).  It  is 
almost  always  suecessfnl. 

The  9eroud  Uaye  is  to  be  effected  in  the  following  man- 
ner:— 

The  penis  Udng  hebl  up,  two  longitudinal  incisions  at*  op.rauou  for  pcria^o-croui 

made  on  its  inferior  suriace  panillel  lo  the  median  line,  hj\u,»\>%&\M. 


Porinco-tcroinJ  hyposp*- 

dtM. 


Fto.  422. 


[>  British  Med.  Journ*!,  1879,  ii,  p.  603.] 


670 


GONORRHCEA. 


and  extcntling  from  tlie  glang  penis  to  the  perineal  uretliral  opening,  theae  incisions  being 
lK>unded  by  two  ininsvorse  onus  (Flo;.  422,  n).  Two  qnadri lateral  flaps  i»re  thus  formed 
(a  6,  a'  h'),  which  shouhl  he  Iiir<;e  enough  whti-n  turned  buck  to  cover  a  cnthflor  that  has 
been  previously  introduced  into  the  urethra. 

The  cutaneous  surface  of  these  Hups  should  next  be  tomed  towards  the  catheter  and  the 
raw  surface  exposed  to  view. 

The  skin  of  the  jnenis  in  continuation  of  the  transverse  incisions  is  then  by  a  little 
dissection  made  to  furnish  two  new  tiaps  (c  rf,  c'  rf'j  for  covering  the  raw  ex|>osed  surface 
of  the  first  Haps. 

Liustly,  the  lower  edge  of  the  glans  penis  is  vivified  in  the  juirt  which  corresponds  to 
the  new  channel. 

The  flaps  must  now  be  united,  their  superior  edges  being  stitched  to  the  vivified  glans 
an<l  the  two  flaps  on  each  side  of  the  urethra,  the  superficial  and  deep,  brought  together 
with  metallic  or  other  sutures  (Fig.  42*2,  k). 

The  third  stage  of  the  openition  consists  in  the  reunion  of  the  two  portions  of  urethra, 
and  sh«juld  be  effected  by  paring  the  edges  of  the  hyjHXspadic  orilice  and  bringing  tlieui 
together  by  sutures  deep  nnd  superficial. 

After  the  operation  the  urine  must  be  drawn  off"  by  moans  of  a  catheter,  and  the  union 
of  the  parts  is  usually  completed  after  three  or  four  days. 

Puberty  is  the  best  period  prohubly  for  the  perlormance  of  this  operation. 

[If  the  penis  is  curved  downwards,  or  chibbed  as  the  condition  is  sometimes  cidled* 
partial  correction  of  the  deformity  may  be  obtained  by  excising  a  triangular  section  of  the 
corpora  caveroosa  immediately  b^diind  the  glans. j 

Occlusion  of  tlie  urethra  from  some  memhrane  or  Imnd  sometimes  exists,  which  if  not 
broken  down  in  intra-uterine  life  leads  to  dilatation  of  the  bladder,  sacculation  of  the 
ureters,  distension  of  the  pelvis  of  the  kidney,  and  destruction  of  its  secreting  structure 
(t'/f/c  C4^es  by  Morris,  *  Med.  Chir,  Trans.,'  1H7G).  [Inversion,  or  prolapse  of  the  bladder, 
through  the  urethra  sometimes  occurs  in  females,  especially  (children,  and  ap(>enrs  as  a 
va.«c»dar  tumor  which  is  readily  reduced  by  pressure.  Treatraeut  must  be  directed  to  pro- 
ducing narrowing  of  the  urethra.] 


Oir  LOCAL  VENEEEAL  BISBASE. 

Urethritis,  gonorrhcsa,  or  clap,  are  terms  applied  to  cases  of  inflammation  of 
the  urethra  ot  every  degree  of  intensity,  and  the  product  of  a  great  \*arieiy  of  causes.  In 
some,  the  aftection  is  the  coiisequence  of  the  direct  irritation  of  an  instrument  pfissed  into 
or  left  in  the  urethra,  while  in  others,  it  follows  excessive  sexual  intercourse,  or  ordinary 
sexual  intercourse  with  chaste  or  unchaste  women  who  are  out  of  health  and  sufl'eTing 
from  acriility  of  the  vaginal  secretion.  It  is  the  direct  prmlyet  most  commonly  of  conta- 
gion from  the  specific  or  other  pus  of  an  inflamed  mucous  membrane,  Simon  ('  IIolme*'s 
System,'  vol.  i)  having  shown  that  *'  there  is  ample  room  to  (luestion  the  popular  impn.?s- 
Bion  that  only  S|K?citic  inflammations  are  communicable;  much  reason  for  suspecting  it, 
on  the  contrary,  to  be  a  generic  and  essential  jiroperty  of  inflammation,  that  its  actions 
are  always  in  their  kind,  to  some  extent,  conlagiuue,  pus  from  an  acute  inflammation  pro- 
ducing its  kind  on  inoculation." 

Lee  states  ('  Holmes's  System,'  vol.  v,  ed.  2)  the  causes  of  urethritis  to  be  the  applica- 
tion of  a  gonoirlueal  discharge  to  the  sexual  organs.  Certain  irritating  substances  appiitnl 
to  the  mucous  membranes,  f.  ^.,  menstrual  fluid,  leucorrhce.il  discharges,  etc.,  and  other 
irrifnnts,  such  as  the  injection  of  a  solution  of  ammonia,  and  some  constitutional  cause, 
such  as  gout  or  rheumatism. 

It  is  well  to  bear  in  mind  also  Ricord's  observation,  **  that  gonorrha-a  often  arises  from 
intercourse  wilh  women  who  themselves  have  not  the  disease;"  and  Diday's,  •♦  that  from 
the  very  fact  of  a  woman  having  a  discharge,  no  matter  what  its  origin,  she  is  liable  to 
give  a  discharge  to  a  man.  C'onipiainLs  closely  resembling  gonorrhoea  sometime*  np|>enr 
in  persons  the  subjects  of  stricture,  after  sexual  intercourse,  a  debauch,  or  other  excite- 
ment. 

The  disease  may  be  aciite  and  come  on  within  a  few  hours  of  connection,  or,  it  may  fail 
to  show  itself  for  five  or  ten  days,  and,  in  a  general  way,  the  sooner  the  symptoms  appear 
after  the  contfigiou  the  acuter  the  disease.     It  may  be  iuhaeiUe  or  chronic. 

It  generally  commence*  by  an  itching  about  the  orifice  of  the  urethra,  the  mucous 
inembmne  of  which  will  probably  appear  swollen  and  injected  ;  there  will  Im?  the  sensation 
of  heat  on  miclurttion,  and,  aft«r  the  lapse  of  a  few  hours,  some  muco-punilent  fluid  will 
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be  srincezod  out  of  the  urethra.  In  acute  diseases,  the  ureiliml  disehnrge  will  soon  become 
iibundiint,  and  yellow,  green,  or  blood-stained  pus  will  flow  from  n  higbly  injccit^d  and 
Bwullen  urethra  ;  the  whole  ghins  and  penis  will  become  red,  swollen,  and  painCul ;  mic- 
turition will  hLsu  probitbly  be  dillieult,  [Kiinrul,  and  scalding,  the  jiaj^Hage  being  obstructed 
by  the  swelling  of  the  mircotis  raenjbratie.  Chordee,  or  jminlMl  erections,  as  the  disease 
advances,  will  appear*  and  hiter  on  jwrineal  pain  it'  not  suppuration.  The  groins,  testi- 
cles, and  perineum,  too,  become  the  seat  of  more  or  less  tenderness;  and  constitutional 
symptoms  show  ihcnijselves  varying  with  the  degree  of  the  intlamniutory  action,  in  somo 
subjects  the  febrile  conililion  being  well  marked,  liut  in  most  absent.  After  th«  lapse  of 
ten  or  fourteen  days  these  acute  fiyaijitoins  partially  subside,  the  discharge  becomes  thinner 
and  more  inuco-purulent,  the  external  signs  of  inflammation  less  marked,  the  pain  on 
micturition  le:*a  severe;  the  perineal,  inguinal,  or  scrotid  pain  prnliably  will  have  disap- 
peared, and  a  thin  mueo-]itirulent  urethral  discharge  with  a  slight  sensation  of  heat  on 
micturiiion  alooe  remaining. 

When  these  sym()tonis  are  allowed  unchecked  to  run  their  course  they  will  gnidually 
pass  into  the  condition  known  as  that  of  gleet,  in  which  a  thin  muco-pnrulent  urellind 
discharge  exists,  unoilcndeil  by  any  local  or  general  source  of  pain.  GUet^  however,  may 
be  the  result  of  some  stricture  or  k>cal  urethral  disease,  such  as  an  ulcer. 

The  ordinary  seat  of  the  atlfection  is  the  mucous  membrane  of  the  urethra,  tlje  oriticea 
of  the  lacuna'  being  chieHy  involved.  The  fossa  navicularis  and  parts  around,  and  the 
mucous  membrane  of  the  bulb  are  the  most  common  sents  ;  the  dissections  of  iSir  A. 
Cooper,  Ricord,  Thompson,  and  others,  having  proved  this.  At  times,  however,  gonor- 
rhoml  inflammation  may,  as  Wallace  pointed  out  ("On  Venereal  Disease'),  involve  at  the 
same  time  the  wltole  of  the  urethr-a,  the  bhulder,  the  testicles,  the  glans,  and  the  prepuue, 
in  the  male ;  and  in  the  female,  the  nymp!>a%  clitoris,  vjigina,  etc,  the  dist'tise.  as  iicref»p« 
along  to  the  posterior  part  of  the  urinary  passage,  decreasing  in  intensity  in  ihe  anterior. 
In  severe  cases  the  inflammation  may  extend  to  the  submucous  tissue,  and  run  on  to 
thickening,  and  even  to  su[*porntion, 

llrethritis,  the  result  of  some  mechanical  irritation  of  the  urethra,  is  rarely  acute,  and 
it,  as  a  rule,  subsides  as  soon  as  l)ie  cause  lins  been  removed.  Ureihritis,  the  ronse«|uence 
of  sotne  gonorrhtral  contagion,  is  almost  always  acute,  and  luiving  once  been  started  is 
not  readily  arrested. 

Gleet,  whether  the  consequence  of  an  acute  or  subacute  inflammation,  when  of  Bome 
standing,  is  almost  always  due  to  some  urethral  contraction  or  stricture. 

In  ihe  female^  gonorrh«ra  is  to  be  recognized  as  a  yellow  purulent  vaginal  discharge 
accompanied  by  he^it,  pain,  and  signs  of  acute  inflammation.  The  less  purulent  it  is,  and 
the  more  the  dJseiiarge  is  made  up  of  mucus  and  epithelium  scales,  the  greater  is  llie 
probability  of  t!ie  disease  being  due  to  vaginal  irritation  other  than  gonorrhieal,  that  is, 
to  leucorrlicca ;  and,  when  the  discharge  is  made  up  of  masses  of  glutinous,  semi-trans- 
parent, albuminoid  materia!  like  the  white  of  egg,  the  more  certain  is  it  that  the  discliarge 
is  uterine  and  comes  from  the  glands  in  the  neck  of  the  uierus. 

It  must  be  remembered,  however,  that  in  both  sexes,  as  long  as  any  purulent  or  serai- 
pjirulent.  fluid  is  poured  out  by  the  mucous  membrane  of  the  genital  passage  (even  the 
slightest  gleet),  violent  urethritis,  or  inflammation  of  the  VMgitui,  may  arise  in  another 
subject  by  coniagion,  and  there  is  good  reason  to  believe,  that  sexual  excitement  is  an 
important  element  in  aiding  the  propagation  by  contagion.  Mr.  J.  Morgan,  of  Dublin, 
believes,  that  the  vaginal  discharges  of  constitutionally  infected  women  are  the  cau&e  of 
the  majority  of  sores  in  men. 

TfiEATMENT, — Gonorrlia^i  or  urethritis  is  a  local  disease  and  may  be  treated  locally 
with  success.  Wlien  it  is  the  result  of  local  irritation  from  the  passage  of  an  instrument, 
no  treatment  is  called  for,  the  discharge  ceasing  nnlurally  as  soon  as  its  cause  has  been 
removed,  but  when  from  gonorrhceal  eontagion,  such  a  result  is  not  met  with. 

Jn  a  very  acute  chip  when  the  urethra  and  penis  are  swollen  from  vascular  turgescence, 
free  purgation  with  salines  is  the  best  practice,  and,  in  plethoric  jiatienls,  the  addition  ot 
antimony  in  ipuirter-grain  doses  to  excit**  nausea  is  most  valuable. 

In  less  severe  cases,  cojiaiba  may  be  given  in  doses  of  twenty  drops  or  half  a  drachm 
three  times  a  day  with  advantage,  but  this  drug  sliould  not  be  continued  for  more  than 
three  days.  If  it  is  to  do  good  it  will  show  its  influence  within  that  time,  and  a  longer 
continuance  of  the  drug  is  useless  and  deleterious.  The  yellow  oil  of  suudal  wood  may 
also  be  employed  in  the  same  dose  and  under  like  circumstances,  and  at  times,  it  acta 
most  benel5cially  even  when  the  copaiba  has  failed,  but  is  in  no  way  certain  in  its  action. 

Astringent  injections  are  always  of  value  when  they  can  be  used  frequently  and  cfti- 
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ciently,  but  strong  injections  are  to  be  condemned.  They  may  cure  the  disease  suddenly. 
but  more  commonly  tlit-y  fail,  and  set  up  inHammtUioH  of  the  bladder  and  other  niiaciiief, 
by  afhlirif?  to  the  irritation. 

The  best  injection  in  all  stages  of  the  disease  is  tannin  in  the  proportion  of  three  to  six 
grains  to  the  ounce,  and  next  to  this  is  alum  in  the  proportion  of  two  or  three  grains  to 
the  ounce,  or  the  chloride  of  zinc,  one  grain  to  the  ounce.  A  solution  of  salicylic  acid  is 
also  good,  5^^  of  the  acid  being  dissolv«»d  in  six  ounces  of  water  with  a  scruple  of  bonix. 
To  l>e  of  use  injections  should  be  used  from  four  to  six  times  in  the  twenty-four  hnuri;. 
An  ordinary  glass  syringe  will  answer  every  purpose  if  the  glans  penis  be  well  held,  but 
there  are  special  syringes  which  are  supposed  to  have  some  advantages.  During  this 
treatment,  the  use  of  such  alkalies  as  the  citrate  or  tartrate  of  pottish  in  tvventy-grtiin 
doses,  or  ten  grains  of  the  bicarbonate  may  be  given,  good  food  being  allowed,  but  little 
or  no  stimulant. 

In  tlje  chronic  stage,  I  have  found  great  benetit  from  the  introduction  into  the  ur»lhra 
of  a  larg«  cathoer  covered  with  the  glycerine  of  tannic  acid  ;  and,  at  limes,  the  Supjnwi- 
loriutn  Acidi  'I'annici  rolled  into  sii<"ks  and  passv<l  into  the  urethra,  acts  most  beneHciully. 

The  best  way  to  give  copaiba  is  as  a  bolus  mixed  with  calcined  magnesia,  and  wnipped 
in  wafer  [)aper,  or,  as  a  mixture  with  gura  and  peppermint  water.  The  caf)sules  iiro 
uncertain  in  their  action.  Copaiba  is  well  known  to  prodeice  in  some  patients  a  aevere 
rose  urtiearious  erupliou.     Cubebs  are  less  to  b(^  relied  on  than  copaiba. 

In  using  injections,  the  object  is  to  make  an  impression  upon  the  mucous  membrane  by 
their  astringent  eti'ects,  and  to  keep  it  up.  Weak  listringenis  frequeiMly  employed  are  far 
more  valuable  than  strong  used  at  longer  intervals.  When  so  used  they  are  as  useful  in 
gonorrhnt^al  inflammations  of  the  urethni  jxs  in  that  of  the  eye.  When  a  man  can  devote 
himself  to  the  cure  of  his  chip,  ami  throw  into  his  urethra  a  weak  astringent  every  hour» 
lie  will  often  check  it  within  two  or  three  days,  in  the  same  way  as  a  gonorrlueul  inflam- 
mafitm  of  the  eye  may  be  controlled  under  similar  treatments  The  nilra(e  of  silver 
injection  is  an  uncerLiiin,  and,  at  times,  a  dangerous  remedy,  adding  often  to  the  di«>ease 
insti'ad  of  diminishing  it.  In  all  enses  of  long-continued  clap  or  gleet  in  the  male,  the 
presence  of  a  stricture,  should  be  s»s[>ecled.  It  in.iy  often  be  m;ide  out  by  the  pa.ssage  of 
a  lull  sized  bougie  a  bontt^  when  an  ordinary  catheter  fails  to  detect  it.  The  gleet  should 
only  be  ssitisJactorily  treated  by  the  cure  of  the  stricture,  that  is,  its  full  dilatation. 
[Chronic  gonorrha'a  is  best  treated  by  repeated  dilatation  with  large  Ijougies]. 

Tonics,  particularly  iron,  are  valuable  adjuucts  to  the  treatment. 

All  connection  must  be  forbidden  for  some  time  after  the  apparent  cure  of  a  chip,  for 
any  sexual  excitement  is  likely  to  be  followed  by  a  relapse.  Drinking  and  smoking  to 
excess  are  injurious. 

In  women,  a  clap  is  readily  cured  by  the  frequent  use  of  astringent  injections  of  tao« 
nin,  alum,  or  zinc,  S^s  to  a  pint;  the  passage  into  the  upper  part  of  the  vagina  of  the 
tannic  acid  sifjipository  is  also  excellent  Ireatmenf,  In  the  use  of  both  these  nieuns  the) 
patient  should  lie  down  wiih  her  hips  raised,  and  the  jistringent  should  be  allowed  to 
r«*main  in  the  passage.  To  inject  it  sitting  or  standing  is  a  useless,  although  too  common 
a  pr;^ctic<\ 

Complications. — In  male  subjects,  inrtammation  of  the  tpididymii  is  the  most 
common  complication,  the  diseju-ie,  doubtless,  spreading  in  a  direct  way  from  the  urethra 
through  the  vas  deferens  atui  cord  to  the  epididymis.  In  some  cjises,  it  stops  at  the  cord  ; 
in  others,  it  goes  on  to  affect  tlie  testicle  itself.  It  is  often  associated  with  hydrocele,  and 
from  this  fact  some  surgeons  have  been  led  to  believe,  that  inflammation  of  the  (esiieic 
itself  is  a  common  consequence  of  a  clap. 

The  treatmerit  ot  this  atl'ection  will  be  consi<lered  in  a  future  page. 

In  the  female,  infhimmatitm  of  the  ovary  is  said  to  occur,  an«l  even  pefvic  peritomtii. 

Abscesses  in  the  cellular  tissue  external  to  the  urethra,  penile  ur  perineal^  are  oftea 
met  with  in  acute  gonorrluca,  and  should  he  opened  early. 

Chordee,  or  painful  erection  cuused  by  the  stretching  of  the  corpora  cavernosainto 
wliich  inflammatory  jiroducts  have  been  intiitrated  is  a  common  consequence,  and  a  very 
)iainfu!  one.  Full  doses  of  opium  (gr.  j),  or  ten  grains  of  henbane,  and  a  like  do-***  of 
camphor,  arc  reliable  remedies.  Ricord  used  a  su|q>ository  of  ten  gniins  of  camphor  and 
one  gmin  of  the  extract  of  opium  :  I  have  sometimes  llumght  the  morphia  suppository 
the  mom  useful.      Helbidonna  also  smeared  over  the  urethra  gives  relief  at  times. 

Retention  of  urine  may  likewise  occur  from  the  raechanicnl  closure  of  the  urethra 
thriHjgh  its  swelling,  troai  spasm  of  the  urethra,  or  from  both  causes.  The  warm  bath 
and  opium  are  the  best  remedies  for  the  complication,  a  catheter  being  [lOwed  only  when 
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an  absolute  riecc8««itv  exists.  [I  recently  liail  a  [Mitient  die  witli  symptoms  of  pelvic  ab- 
scess following  gonorrliteu.  lie  had  had  also  retention  of  urine,  and  abscess  of  the 
scrotum.] 

Inflaniniation  of  the  prostate  ii^  likewise  a  complication,  as  i!)  also  injtammation 
o/t/t<'  hittfhhr.     {  Vi(h  (hripKT  XXI.) 

Inflammation  of  the  inguinal  glands  or  sympathetic  bubo,  is  often  pres- 
ent, the  j^lniitls  occupying  thi*  up[)L'r  part  of  the  groin  Uin;:  usually  involved,  hut  (Imjsc 
btdow  Poupurl's  liganu'nt  are  not  seldom  atfet- ted.  In  neglected  eiises  these  glands  ruay 
snppurate.  Fomentations  and  torries  are  the  necessary  treatment.  The  absorbenti*  of  the 
penis  are  at  times  itdliuiied  atid  suppurate. 

Balanitis. — When  the  tihuis  penis  and  prepuce  are  involved  in  the  inflammation,  and 
this  iuHiimmalit»»  is  atleiuletl  with  profuse  discharge,  balanitis  ur  exieriutl  ffonorrfKvn  i-* 
gaid  til  l»e  present.  This  atreclion  may  he  due  to  want  of  eleanliness  im  much  as  to  j^onor- 
rlweal  eontact.  When  the  pr^piiee  beenmes  aidematous  ami  is  \oi)*jr,  phtmosis  lakes  place; 
when  narrow  and  retracted  beliind  the  glands  so  as  to  be  irn'dneihie,  parapfumotis. 

This  balanitis  slionld  be  treated  locally  by  astringent,  sueh  iis  the  aceialc  of  lead  or 
the  nitrate  of  silver  lotion,  v-vj  gi-s.  to  the  ounce,  painted  on  the  inflamed  part,  the 
phimosis  and  parapliimosis  being  tn-ated  on  genera!  prinei|dcs. 

It  shouJd  hit  remembered  loo  tlial  a  balanitis  iissocialed  with  a  rawness  or  erosion  of  the 
glans  or  [)re|Hice  may  be  due  lo  a  syphililic  inocuiatinii. 

As  a  consetpu-nce  of  balanitis,  icurii  are  very  eommon  whieh  may  cover  the  muemjs 
membrane  of  the  gluns  and  prejiuce,  or  invade  the  urethra  itsell'.  They  nnny  grow  t<>  a 
great  size,  pnlting  on  nuich  the  apid'aranee  of  a  cancerous  penis.  I  have  seen  them  |jcr- 
forate  the  prepuce  ot"  a  penis  when  phimosis  was  present. 

They  4'an  only  be  treated  by  removal.  When  extensive,  their  excision  is  the  licsl 
plan,  the  o|jeration  being  perlorwied  with  the  patient  ana^stlietizeil,  the  nitrate  of  silver 
or  perchloride  of  iron,  or  tlie  galvanic  cautery  being  freely  applieil  to  the  base  of  tl«e 
warty  growtlis.  In  less  severe  ca.ses,  the  warts  will  often  wither  if  kept  dry  with  the 
oxide  of  zinc  or  tlie  fresh  powder  of  .wivin. 

All  warts  are  not,  lH«wfivcr,  gonorrhoml,  but  may  arise  without  any  ^uch  cnn.se  even  in 
clean  snbjects.  They  are,  nevertheless,  contagious.  In  women,  they  are  often  found  up 
the  vagiita,  but  niore  frequently  at  its  orifice. 

GonnorhcBal  rheumatism,  so  called,  is  an  umloubled  eompliealion  of  the  disease, 
explain  it  as  we  nniy.  At  the  end  of  ati  attack  of  claj)  jiatients  vvithont  doubt  are  often 
attacked  with  severe  pain  and  teinlerness  of  one  or  more  joints,  attended  with  effusion 
and  constilutiomil  tlistnrbance.  It  may  occur  with  every  fresh  attack  of  clap,  and  I  have 
recorded  a  case  in  my  hook  on  the  joints,  in  which  it  recurred  sixteen  tiun.'s  after  sixteen 
diff«Tenl  attacks  of  gonorrhiea.  Some  authors  look  n|»on  this  affection  as  a  species  of 
pyaemia  due  (u  tlie  absorption  of  some  rnnrbid  nnitter  from  t!o.^  iiitianied  invtiaa,  but  evi- 
dence is  still  wanting  to  prove  the  truth  of  the  theory.  It  rarely  appears  during  the 
acute  stnge  of  the  affection,  mostly  in  tin?  chronic^  but  arrest  of  tlie  discharge  ci*nnot  be 
associated  with  its  iippeanmce.  The  knees  and  ankles  are  the  juiiils  mostly  involved,  yet 
those  of  the  up]>er  extremities  are  so  at  times,  l^'he  tair-haired  and  what  are  called  stru- 
mous iiubjects  are  said  to  be  more  [)rone  to  the  disea.se,  but  1  cannot  say  I  have  observed 
this. 

At  times  the  rheumatic  pains  are  more  confined  to  the  tendons  and  muscles  ;  the  heels 
and  .*ioles  of  the  feet  are  also  frecpient  seats.  The  late  Dr.  liabingtou  used  lo  say  that 
this  form  was  found  only  in  those  who  had  taken  copaiba. 

Trkatmext In  the  acute  stage,  fomentations  locally,  vvith  or  without  poppy-head 

decoction,  or  the  extract  ot'  opium  and  the  internal  use  of  Dover's  powder,  with  alkalies 
are  the  best  means  to  adopt.  In  the  more  chronic  sl.age  the  ioilide  and  bromide  of  potas- 
sium with  opium  ap|>ear  to  have  some  influence  over  the  disease.  It  is,  however,  at  all 
limes  ol>stinaie. 

[Every  patient  with  gonurrlia?a  should  be  told  that  inoculation  from  ilirty  fingers,  or 
towels,  will  cause  purulent  conjunctivitis  and  probable  destruction  of  sight.  The  treat- 
inent  of  this  form  of  ophthalmia  must  be  the  same  as  that  of  other  severe  cases  of 
purulent  conjunctivitis.] 

Herpes   preputialis This    is  a  simple   aflection,   which    may  be    mistaken  for 

chancre,  and  is  known  by  the  apfiearance  of  a  crop  of  vesicles  around  the  corona  of  the 
glans,  or  njion  the  external  or  internivl  surface  of  the  prepnce.  It  is  generally  attcudeil 
by  mucli  hical  irritation  and  local  evidence  of  intlamtnation,  the  vesicles  when  they  burst 
often  discharging  freely,  Tlic  affection  runs  itd  course  in  ufcw  days,  when  the  parts  heal. 
43 
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A  Einc  lotion  of  three  or  four  g;rain9  to  the  ounce  expedites  recovery,  or,  a  solution  of 
nitraf**  of  silver  gr.  v  1o  the  oniu'e. 

The  number  of  vesieles  and  their  ji^roiipincr  is  generally  sufficient  to  enable  the  surgeon 
to  diagTiose  this  atiectioti  from  a  venereal  disease. 


Chancre 

may  be  defined  to  be  a  sore  the  result  of  venereal  contact,  and  in  a  general  way,  is  found 

upon  ilie  i>enis  of  fije  mule  and  genitals  of  rhe  female*  hut  it  may  lie  seen  Uf»on  oilier  |»ur!8 
of  liip  l»o«ly,  such  as  thn  pubcst,  thi^'hs,  lip;*,  toji^rue,  rappk'i*^  lingers,  &C.  &c.,  in  fact 
wfierev<T  ifie  secretion  from  a  syphilitic  suhji'ct  may  hi*  aj>[>lie<l  to  a  niw  surface. 

In  hy  far  the  larger  number  of  r:i8es,  this  disi-asL-  bcftins  and  ends  as  u  local  affection  ; 
in  a  smalk-r  it  is  a  lucal  inociihition  of  a  cuuslitutional  'list-ast*,  and  is  followed  by  ^yphili.s. 
The  sore  is  not  syphilis,  although  it  ia  the  direct  nK'ans  of  communicating  syphilid,  no 
more  than  the  inoctilalioii  of  8mttlI|iox  is  smallpox,  although  the  inoculation  may  be  the 
means  ol*  givint^  smftll[>ox. 

So  long  as  the  discas^e  is  local  it  is  comparatively  unimjiortant,  however  extensive  and 
troublesome  it  may  be  in  healing.  But  whenever  it  is  tlie  local  inoculation  of  a  c(uistitu- 
tional  aliiiction  such  as  :»yphilii*,  it  is  of  grave  im[»ortanc<p,  however  a[iparently  trivial  may 
be  tlit^  local  sure. 

It  lnvomes,  tiiereforc,  a  vital  question  to  make  out  from  the  local  appearances  and  con- 
ditions of  the  sore,  whether  it  i*  likely  to  prove  a  local  disease  only,  or  to  be  followed  by 
constitutional  symptoms,  and  to  a  certain  extent  this  diagnosis  may  be  made;  that  ii*,  a 
surgeon  may  from  the  external  appearance  of  a  chancre  go  .^o  far  as  to  say  that  in  ail  pro- 
bability, this  one  will  not  be  followed  hy  syphilis*  and  Unit  one  will ;  hut  he  can  do  no 
more,  as  to  dogmatize  u|Km  the  point  and  to  upeak  with  cerlninly  is  beyond  his  power. 

The  chancre  which  will  iiul  in  all  prohahilily  he  lollowc<l  hy  syphilis  is  the  soft  gvppu- 
ratififf  sore.  The  chancre  that  will  in  all  probability  be  followed  by  syphilis  is  the  kard 
noU'Sup/inratiuff  sore.  i 

John  Hunter  thus  describes  the  indurated  chancre: — '*  The  sore  is  somewhat  of  a 
circuhir  fortn,  excavated,  without  granulations,  with  mjitter  adhering  to  the  surface,  and 
with  a  thicki'iied  Cilge  and  base,  Tlie  hardue-!!*  and  thickening  are  very  circumscribed,  not 
ditl'u.><ing  themselves  gradually  and  im[>erceptibly  inttj  the  surrounding  parts,  but  ternii- 
nating  abruptly.'*  In  tins  de^icription  we  read  the  type  of  the  liard  inl'eeting  ehancrc,  the 
chancre  of  tlie  iiiocuhitiou  of  syphilis  wherever  fouofl.  Hunter  adds,  however,  that  **  a 
thancre  luis  commonly  a  thickened  base  ;  and,  although  the  eommon  iuHamraation  spreads 
mttcli  further,  yet  the  specific  inflammation  is  coulined  to  this  base/'  An  inleeting 
chancre  may,  too,  appear  only  ti&  a  crack,  excoriation,  or  indurated  tubercle,  without 
abru^iiou. 

This  fium  of  chancre  is  commonly  associated  witli  some  induration,  not  suppuration  of 
the  tifnt  row  of  the  inguitud  gland:?,  the  mnftipie  indt/h-nt  buho.  Its  secretion  comsists  of 
epithelial  debris,  of  globules  of  lymph  nuirn  or  less  perfectly  formed  or  disintegrating,  and 
of  scrum,  not  ptiSy  and  not  auto-inoculahle.  In  debilitated  and  unhe^ilthy  subject^',  adds 
Lee,  infecting  sores  will  >iui>[iiirate  as  any  non-SJ^ecific  lesion  would  do,  and  in  such  casi^ 
it  is  sometimes  very  ditfieult  to  distinguish  the  secn'tion  produced  by  the  local  di»ieaa«] 
from  that  which  depends  upon  constilutiimal  peculiarity. 

The  sofl  sn/rpurrttiur/  chancre  is  often  mullipie,  has  an  excavated  surface  with  neatly 
shaped  and  cut  edges  as  if  the  wo»«nd  had  been  punched  out.  It  has  an  lrr»"gular  and 
worm-eating  surface  secreting  abundance  of  pus.  It  is  |»rone  to  spread  nipidly  and  to 
become  phagedaiiic.  It  has  tisunlly  a  soft  base,  but  if  otherwise,  it  will  have  what, 
Ricord  has  described  a  |ddegmonous  hardness,  and  not  a  fiefined  one,  as  in  the  syphilitic  ' 
chancre.  It  is  comnumly  associated  with  a  suppurating  bubo,  and  secretes  pus,  which 
*•  has  the  property  of  always  reproducing  its  specific  action  when  applied  to  another  purl 
of  the  same  body,  or  when  inoculated  u|»on  another  jM^rson." — H.  Lte. 

The  ex|>erinH'nls  of  Fournier,  Hollet,  and  Lei^'s  observations,  led  the  latter  surgeon  !o 
*•  conclude  that  if  a  vener<*al  sore  yields  a  secretion  cA|iable  of  l>eing  inoculated  m  as  to 
produce  the  spccifie  pustule,  the  evidence,  so  far  as  it  goes,  is  in  favor  of  its  being  a  local , 
diseiuse,  and  of  its  not  ref|uiring  constitutional  treatment.  If,  on  tlic  contrary,  a  dis<;a^j 
whieh  we  believe  to  be  primary  syphilis  yi^^lds  a  secretion  which  is  not  aiito-iiiooulable, 
then  the  evidence  is  against  the  IiK-al  character  of  the  alfeclion  and  indicates  a  constitu* 
lional  mode  oi  treatment."     In  this  we  read  the  type  of  the  simple  local  venereal  sore. 

In  a  clinical  point  of  view,  however,  this  great  distinction  between  the  two  forms  of 
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nnncre  is  not  alwny>*  (lefinall)le  ;  ami  conseiiuently  an  ititcrmediatf  clasfs  of  cns<'s  in  which 
sy|ihJlis  occurs  lias  (a  be  recognized,  upjiroacliinfr  in  llieir  clinical  features  more  the  soft 
sore. 

There  are,  therefore,  three  forms  of  syphilitic  aore,  which  the  Government  Comniittee 
on  Syphilis  hasi  thus  well  descnUed  : — 

One  churaoteri/A'd  by  induration  throughout  ita  entire  course; 

One,  soft  m  its  early  stage,  and  I>cooniin;](  SMb>e»|uen(ly  indurated;  and  one  soft 
throu;ihnut  the  whole  course,  but  which,  tnilike  the  simple  local  sore,  is  followed  by  con- 
slilutioniil  disease. 

IlanI  !HM"ea  do  not  of  necesfiity  give  rise  to  syjvhirK.  whilst  soft  nores  may.  And  it  is 
an  undoubted  fact,  that  the  questton  of  induratiun  or  non-induratton  is  grf^tly  determined 
by  tl>e  position  of  ilie  sore;  chanci-ea  upon  the  female  genitals*,  simple  or  syphilitic,  and 
chancres  upon  the  iiUuis  penis,  being  rarely  liunL 

The  point,  therefore,  resolves  itself  into  this — that  the  in<luratod  chancre  with  a  fair 
am(niiU  of  probability,  atlhoujjli  not  certainty,  may  be  the  precur.*5or  of  syphilis,  and  not  a 
merely  local  disease.  The  soft  or  non-induruted  sore,  in  exceptional  eases,  may  be  due  to 
a  syphilitic  inoculation,  and  be  followed  by  the  conjililutiouul  symptoms,  although  in  the 
majority  of  cases,  it  18  a  purely  local  alfeclion. 

A  crop  of  soft  sores  friii^jjii]*]^  the  prepuce,  or  eurrounding  the  corona,  is,  in  all  proba- 
bility, a  simple  and  non-syphilitic  diseii:*e. 

A  *preading^  chancre  with  a  supptinitinf;:  bubo,  is  probably  a  local  affection. 

A  small  single  chancre  indurated  from  the  lie|,nnning,  is  the  most  suppiciouji  of  syphib's, 
althouirh  even  in  tliis,  there  is  no  certainty  of  its  being  .so.  In  fact,  it  is  not  |M)rtsible  to 
speak  witlj  any  certainly  as  to  a  chancre  heingsy|dulitic  or  otherwise.  Syphili.s  is  a  con- 
stitutional di.seaj!e  which  can  only  be  recognized  by  its  constitutional  symptoms,  and  not 
by  I  lie  point  of  its  inoculation. 

[It  would  not  be  profitable  to  enter  here  into  a  long  discussion  upon  the  antagonistic 
views*  of  syphilis.  The  majority  of  sypbilographers  of  the  [present  time,  however,  seem 
to  be  what  may  be  called  dualists;  that  is  they  heiieve  that  the  hard  and  soft  chancres 
are  ditferent  diseases.  The  former  is.  syphilis,  the  latter  is  a  nimple  venereal  sore  which 
never  produces  constitutional  dise;i.se.  Th»*  term  chancroid,  or  chancre-like,  has  been  up- 
plied  to  the  soft  sore.  The  venereal  diseases  then  are  three,  gonorrha'a  and  chancroid 
which  are  local,  and  sypliiljs  which  is  constitiitionaL- — .1.  K.  K.j 

With  respect  to  the  pe.rio(i  of  incuhation  of  a  sim|>le  or  sypldlitic  chancre  no  definite 
time  can  be  given,  since  it  varies  from  a  few  hours  to  a  week  ;  but  the  multiple  suppurat- 
ing simple  chancres,  aj*  a  rule,  appear  more  raptidly  after  the  infection  than  any  otiier,  and 
the  syphilitic  chancre  often  does  not  appear  for  a  week  at  least,  .soiiietinjes  two  or  three, 
after  infection.  Dr.  Bumstead,  of  New  York,  says — *'  that  an  interval  of  at  biast  ten  days 
will  be  Ibund  to  have  existed  between  infection  and  the  appearance  of  the  sore."  (Editiim 
of  *Cullerier's  Atlas  of  Venereal  Disease,'  1H68.) 

A  chancre,  like  any  ordinary  sore,  may  present  different  appearances  at  different  times. 
It  may  be  at  its  origin  vesicular,  papular,  pustular,  or  an  excoriation,  and  pass  through  the 
ufrerothitf,  fframihting,  and  cicatrizhif)  stages;  in  some  cases  the  ulcerating  stage  will 
be  a  long  one,  while  in  another  it  may  be  so  brief  as  hardly  to  be  recognized. 

The  action  of  the  sore  may  vary  with  the  condition  of  the  patient,  as  well  sis  with  the 
condition  of  the  part  ui^on  which  it  is  placed,  and  it  will  he  influenced  probably  by  the 
nature  or  stage  of  the  itit'ecting  sore  from  which  the  disease  has  been  communicate<l. 

A  chancre,  like  an  ordinary  sore  when  there  is  much  local  action  and  little  constitu- 
tional power,  may  become  irritable,  inHanied,  or  phagedienic,  more  particularly  when 
drink,  irregular  living,  and  deliauchery  have  so  enervated  the  system,  as  to  render  the 
patient  unable  to  withstand  the  eflects  of  any  local  irriuvtion.  These  various  actions  may 
attack  the  chancre  at  any  period  of  its  progress. 

AV^hen  a  chancre  is  sloughing  or  phagedasnic  from  the  first,  and  has  originated  from  an 
inoculation  of  syphilitic  matter,  there  is  every  reiison  to  believe  that  the  sloughing  process 
may  have  a  beneficial  temlency,  since  the  very  intensity  of  the  local  effects  of  the  jioison 
may  be  the  means  of  preventing  its  ab;ior{ition,  and  thus  the  outbreak  of  syphilis.  When, 
however,  the  sloughing  action  appears  during  the  ulcerating  or  later  period  of  the  ciiancre*s 
progress,  it  will  have  no  such  useful  inllnonce;  for  when  sy(»bilis  is  inocuhited  through  a 
chancre,  it  is  during  its  vesicular,  papular,  or  juistular  condition,  prior  to  its  ulcerative 
stage,  and  no  action  of  the  sore  that  ap|M^nrs  after  this  period  can  have  any  effect  in 
-checking  the  diffusion  of  tlie  poison,  *'  If  the  inflammation  spreads  fast,"  writes  Hunter, 
**  it  shows  a  constitution  more  than   natunilly  disposed  to  intlammalion  ;  if  the  pain  is 
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great  it  show*  a  great  di8|)0»itiori  to  irritation  ;  it  nho  sometimes  Iiappens  tliRl  tlicy  v«^ry 
early  begin  to  form  stouglis.  Wlie.n  lliiA  is  the  cju-^*  ihoy  luive  a  slronfr  tondfnry  to  mor- 
tification." **  Tlie!*e  tbree  fondition?  of  a  son*,"  ud«l?  Aston  Key,  comnieitiing  uj>on  the 
above,  '^distinct  in  their  amse  and  in  their  op<M'atio«  from  tht-  syphilitic  action,  are 
adverted  to,  as  pointing  out  the  di.stinetion  that  is  to  be  drawn  between  the  irritable, 
inflamed,  and  the  .sloughing  chunere,  and  Jiftbrd  a  ^niile  to  the  pathological  svirgeon  as  safe 
and  iva  intelligible  us  ilie  more  ehvborate  desorii>tion8  of  mfidern  writers,"  (»  Guy's  Ho«. 
Rep.,'  I84f).) 

Treatment  of  Chancre. — The  uticertalnty  that  most  surgeons  entertain  as  to  the 
nature  of  ii  ehiinere,  from  tht"  knowledge  that  any  sore  upon  the  penis  ranging  from  a 
stm|tle  excoriation  tu  an  indurated  chancre  nuiy  ht-  the  inoculation  of  syphilis,  render*  it 
desirable  and  expedient  that  all  sores  should  be  de-^Jroyed  at  the  very  earliest  period,  and 
when  tliii»  is  etfecttudly  done  before  the  uleerative  .stage  ban  set  in,  or  during  the  vesicular, 
pupiilsir,  or  pustular,  th^-re  is  goud  reason  lo  belit've  (hat  syphilis  may  ofien  be  prevented. 

When,  however,  the  sore  exists  as  an  ulcer,  this  abortive  practice  is  iiseh;s8 ;  imleed,  in 
the  majority  of  cases  it  makes  a  small  J^ore  large,  retards  recovery,  and  in  no  way  pre- 
vents syphilitic  symptoms  appearing  where  the  chancre  had  had  a  syphilitic  origim  But, 
taking  all  together,  not  one  cimnere  out  of  four  hiv^  a  syphilitic  origin. 

For  ihe  destruction  of  a  chancre  on  its  (irsi  ap|M.'arance,  nitrate  of  silver,  [?]  nitric  acid, 
polnssa  fusa,  or  chloride  of  zinc  mny  be  i-mployed,  the  base  of  the  sore  being  well  destroyed. 

When  this  is  not  done,  the  cliancre  should  be  treated  on  ordinary  |»ririciples;  to  the 
infiamed,  lead  lotion,  with  or  without  opinim,  maybe  applied;  to  the  sloughing,  opium 
with  lonies,  imernally,  are  indiealed  ;  to  the  indolent,  nitric  acid  lotion  or  black  wash  are 
the  bfjst  stinuilnnts  ;  while  to  ordinary  sores,  water  dresaiJig  shotdd  l>e  used. 

A  t^hancre  re(piires  no  special  treatnient  as  a  chancre,  b^'yond  its  primary  de^siruction  from 
motives  of  expediency,  or  from  rt^asons  ot  weight  to  destroy  a  supposed  syphilitic  inocula- 
tion. Thec«»mmon  practice  of  applying  black  wa»h  to  all  sores  on  the  penis  is  not  needed  ; 
and  to  cauterize  all  chancres  at  every  stage  of  tlieir  existence  as  soon  as  they  come  under 
notice  is  unnecessary.  IJut  when  tlie  powers  of  the  patient  are  teeble,  tonics  are  adted 
tor,  jind  any  special  C(mditions  are  lo  be  treated  jis  common  sense  indicates. 

Medicines  useful  for  syphilis  should  only  be  given  wiien  other  evidence  of  syphilis  exi«U 
Ijeyond  that  afforded  by  the  local  inoculation.  To  treat  all  chancres  alike,  as  if  due  to 
syphilis,  is  uncalled  for  and  unscientilic;  by  doing  so  many  patients  are  sacrificed  to  a 
theory  greatly  lo  their  delrimt-nt. 

[The  treatment  of  the  secomhiry  and  tertiary  manifestations  of  syjihilis  must  be  looked 
for  under  the  head  of  syphilis,  in  the  early  chapters  where  it  is  describech  It  will  sutfice 
to  s.iy  here  that  as  a  rule,  wh*^n  sp«*ciHc  treatment  is  neeessitatetl,  the  surgeon  shotdd  em- 
ploy mercury  in  tlie  primary  and  secondary  stages,  and  thu  iodide  of  potassium  in  the 
tertiary  forms  of  the  alfection.] 

Complications  of  Chancre. 

Phimosis  is  one  of  the  most  common,  and  is  found  in  at  least  a  fourth  of  idl  forms  of 
chancre  and  at  all  stages  of  their  progress,  although  with  the  sloughing  sor**,  it  is  prtd>ably 
the  most  frequent.  In  the  fringing  [)reputial  ehaucres,  however,  it  is  a  common  compli- 
cation. It  is  an  accidental  .accompaniment  of  a  chancre,  and  is  due  lo  the  inflammatory 
infiltration  of  the  prepuee.  When  not  sevenv,  it  is  not  a  condition  of  much  in>{)or(ance, 
if  local  cleanliness  be  attended  to,  for  a?*  the  clumcres  heal,  the  inflamnuilory  tcdema  will 
subsitle  and  tht'  parts  assume  tiieir  natural  condition. 

Wlu-n,  however,  adema  i$  prfnent,  and  a  blood-stjiined  discharge  mixed  with  the  debrii» 
of  broken-n[»  tissues  esra(>e8  from  beneath  the  ju'epuce^  and  doubt  consequently  is  felt  as 
to  the  nature,  posijion.  and  character  of  ihe  chancre;  when  evidence  exists  that  the  \MrU 
benf^aih  are  undergoing  a  destructive  process  which  demands  direct  loeal  treatment,  the 
prepyee  must  be  slit  up,  the  surgeon  taking  care  to  do  this  etleclually  ;  since  through  a 
want  of  due  attenliun  to  this  point,  the  glans  p4'nis  may  1m?  destroyed  or  the  prepuce  per- 
forated. When  the  sore  has  been  exposed,  it  ought  to  be  treated  on  ordinary  principle*. 
When  a  nimple  purulent  discharge  comes  from  the  orifice  of  the  prepuce,  the  constant  use 
of  wat«  r  and  simple  lead  or  other  injection  will  probably  suffice.  Phimosis  without  in* 
flamniatory  tedeina  rarely  calls  for  treatment. 
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Venereal  like  other  sores  may  slough,  the  siipiujiiitiiijGj  plmncre  beinf;  more  prone  to 
fake  on  tins  ni*tion  llum  the  noii-su|»piiriitii)g  iiiid  iinlurateiL  When  a  sore  .sloun^hs  trom 
llie  first,  it  will  |irohaUy  prove  to  he  noivinfeelirtg,  ami  even  it*  syphilitic  in  its  origin,  it 
may  lose  its  syjiliilitie  nature,  the  *ore,  when  the  aloiiji^hing  action  lias  ceased,  heeoniing  a 
fimple  one,  Tliisaciion  is  at  times  so  it)teiii?e  tlmt  the  \)*'nh  rapidly  swells,  inflames,  and 
becomes  gangrenous  after  infection,  the  whole  organ  at  tiiuca  sloughing  ofl';  wliile,  at 
others,  the  action  will  he  more  partial. 

In  exceptional  inslanees,  the  mortification  is  of  the  dry  kind.  In  the  reain»idar  War, 
wlicn  the  British  troops  were  in  Portugal],  the  shnigliing  of  the  penis  from  inthimmation 
was  so  severe  that  Insjiector  Fergusson  ('  Med.-Chir.  Tran?.,'  vol.  tv)  wrote:  "It  is  |iro- 
bable  more  men  have  su&taine*!  the  mopt  melancholy  of  all  miililutiou:^  (hiring  the  four 
years  at  war  in  Portugal  ihrongh  this  disease,  which  wa-,  called  the  'black  lion,'  tlian  the 
registers  of  all  the  hospital:?  in  Kughtnd  couhl  ]>rothice  in  the  la^^l  century."  lie  at- 
tributed the  severity  of  tliis  aflecition  to  the  free  sexual  intercourse  of  persons  of  different 
nations. 

How  far  tiui*  phagcdiena  depends  upon  some  peculiar  power  of  the  infecting  poisim,  or 
upon  the  constitution  of  tlje  imliviihuil  |!aticiit,  Isi  difhcoh  lo  determine,  although  the  latter 
prohably  has  the  grniler  inrtneiiec,  since,  when  any  such  tlepresai ng  agency  as  that  caused 
by  drink,  excess  of  venery,  or  ilhiess  is  present,  phagedauia  is  more  likely  to  occur  than 
imder  other  circnnistances. 

Tkkatmekt — In  the  treatment  of  all  case's  of  [diageda-na,  opifim,  tonics,  and  good  living 
are  ihe  three  e&sentitils ;  while  mercur}^  and  the  iodide  of  potassium  arc  inadmis.sible. 

Locally,  the  part  muftt  be  kept  clear*  hy  frequent  ablution,  and  to  this  end,  the  prepuce 
often  requires  to  be  slit  up.  Lotions  of  nitric  acid,  one  drachm  to  five  ounces  of  water; 
of  carbolic  acid,  one  part  to  thirty  ;  of  sulphate  of  copper^  five  or  ten  grains  to  the  ounce; 
of  potassio-lartnite  of  iron,  from  ten  to  iwenty  grains  to  the  ounce  are  also  nseiul,  and 
opium  in  isolation  is  often  a  good  addition.  When  the  disease  spreads,  local  laercurud 
funilgaiiou  is  said  to  be  of  ^  alue  ;  but  change  of  air  is  most  benelicial. 

Adenopathy  or  bubo  is  a  cumnum  com|dicutlon  of  the  simple  as  well  as  i»r  the 
infecting  chancre;  that  is,  it  is  fotnid  in  the  local  venereal  sore  as  well  jts  in  the  inocula- 
tion of  true  syphilis,,  hut  in  t!ie  former  the  gland  as  a  rule  suppurates,  white  in  the  latter 
it  rarely  dm*s  so,  at  Jiny  rate  as  a  consetjuence  of  the  htcal  sore. 

**  Lym[diatio  ahsorjitioiu*'  writes  Lee,  *'  frum  a  suppurating  syphilitic  sore  (simple) 
necessarily  [>rodnces  a  su|quini!ing  bul»o  ;  amy  attempt  to  [>revent  snch  an  aflcction  from 
Buppurating  is  entirtdy  tuiile.  Tlie  disease  within  the  lymphatic  system  h  the  BUDie,  aud 
runs  a  similar  course  as  that  upon  t!ie  surface  of  the  body." 

The  bubo  associated  with  the  sim[>le  non-infecting  sore  is  the  direct  result  of  Ihe  absorp- 
tion of  the  S[^ccifie  pus,  the  matter  in  the  interior  of  the  gland  retaining  its  specific  charac- 
ters, whilst  thai  outside  the  gland  is  ordinary  non-specific  pus.  As  the  disease  advances, 
however,  tlie  two  fljujds  mix,  and  the  whole  acquires  the  characters  of  the  specific  fluid,  the 
surface  of  the  Rore  about  the  glands  becoming  in  tliis  way  inoculated. 

lathe  infecting  ami  syphilitic  chancre,  the  enlargcnieui  of  the  glands  is  usually  indolent, 
and  unconnected  with  suppunitiou.  It  apjiear;*  within  the  (irst  or  ^econd  week  of  the 
inoculation,  aud  many  glands  are  usually  involved,  forming  hard,  imlolent,  painless 
swellings.  In  exceptional  casevi,  however,  where  the  sore  is  a  source  of  local  irriuilion, 
BUftpttration  of  tlu^  gl.jnds  may  lake  ]>lnce — the  suppurating  bubo  in  the  course  tif  the 
constitutional  symptoms  lieing  no  nire  e^■ent.  The  ijresence  or  absence  of  suppuration  in 
the  ingwinal  ghmds  is  not  therefore  evidence  of  any  positive  value  iis  to  the  existence  or 
non-existence  of  a  syphilitic  artection.  It  may,  however,  be  stated  that  a  local  sore  oti  the 
penis  associated  with  an  adennpalhy,  which  [lasses  rapidly  on  to  swp[)Uiation.  is  in  all  pro- 
bability a  local  and  not  a  syphilitic  affection,  while  a  local  sore  with  a  simple  induration 
of  the  glands  is  in  all  prctl)al>ility  a  syphilitic  inoculation. 

In  every  form,  therefore,  of  chancre,  though  more  frequently  in  the  local  sore,  simple 
adenitis  or  syni[>athctic  bubo  may  be  met  with  as  a  result  of  local  irritation,  wliich  diflers 
iu  no  respect  from  the  adenitis  of  any  other  local  organ.  One  or  more  glands  may  he 
involved  in  the  action,  and  suppuration  may  be  acule^  stibacuie,  or  chronic.  In  the  simple 
local  sore  it  is  usually  acute.  As  a  rule,  loo,  the  sore  formed  by  the  venereal  bubo,  unlike 
that  resulting  from  simple  adenitis,  instead  of  healiug  kindly,  <(fteii  takes  on  very  much 
the  ap[tearance  of  the  local  disease;  the  edges  ulcerate,  the  opening  enlarges,  and  a  large 
BOi^  is  formed  ;  indeed,  from  this  action,  the  scrpif/iuous  sore,,  to  which  allusion  will  be 
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made,  often  takes  its  origin.  At  times  the  bubo  puts  on  a  phagedsenic  action  and  spreads 
fearfully. 

In  rare  cases,  the  glands  are  said  to  enlarge  without  any  local  lesion,  this  chronic 
enlargement  being  followed  by  syphilis.  I  have,  however,  never  seen  a  marked  instance 
of  this,  and  in  reputed  cases,  have  suspected  the  former  existence  of  some  overlooked  local 
sore  or  fissure.  Mr.  Cock  does  not  recognize  the  affection.  [Chancre  is  always  the  pri- 
mary lesion  of  syphilis.] 

Treatment — There  is  nothing  to  be  gained  by  suppuration  of  the  inguinal  glands,  for 
even  when  associated  with  syphilis,  the  poison  is  not  eliminated  by  such  means,  and  when 
due  to  some  simple  local  source  of  irritation  is  only  an  additional  cause  of  annoyance. 

To  endeavor  to  prevent  suppuration  is,  consequently  a  wise  course,  which  can  best  be 
done  by  rest  and  the  local  application  of  cold  in  the  form  of  ice  in  a  bag,  or  lotions  of  lead, 
muriate  of  ammonia,  or  spirit.  When  suppuration  is  threatening  or  cannot  be  retarded, 
warm  fomentations  are  the  best,  and  as  soon  as  pus  has  formed  a  free  incision  should  be 
made,  followed  by  warm-water  dressing  or  a  poultice.  A  vertical  incision,  as  a  rule,  is 
the  best,  but  when  the  abscess  is  large  the  opening  should  be  made  in  the  long  axis.  The 
application  of  leeches  or  iodine  to  a  bubo  that  threatens  to  suppurate  seems  a  useless 
practice. 

In  the  indolent  bubo,  or  rather  where  indurated  glands  exist,  local  treatment  is  useless ; 
though  care  should  be  observed  that  no  local  source  of  irritation  is  added  to  that  of  the 
sore,  and  no  excess  of  exercise  taken  by  which  the  inflammation  may  be  increased. 

When  the  cellular  tissue  around  the  glands  is  infiltrated  with  inflammatory  products  as 
indicated  by  its  brawniness,  etc.,  the  value  of  local  pressure  by  means  of  a  pad  and  the 
spica  bandage  (Fig.  309)  is  unquestioned ;  while  tonics,  rest,  and  other  constitutional 
treatment  are  beneficial.  The  local  application  of  some  mercurial  ointment  at  times 
appears  to  be  of  use,  and  a  small  blister,  a  strong  solution  of  iodine  or  of  nitrate  of  silver, 
is  of  value  in  hastening  either  the  absorption  of  the  inflammatory  products  or  their  suppu- 
ration. As  soon  as  suppuration  appears,  the  abscess  should  be  opened.  When  a  hard 
gland  is  left  at  the  bottom  of  a  suppurating  Mound,  the  American  practice  of  applying 
such  a  caustic  as  the  potassa  fusa  to  its  centre,  to  cause  its  death  and  subsequent  slough- 
ing, or  Golding-Bird's  electrolytic  caustic,  occasionally  is  of  great  use,  this  practice 
being  as  useful  in  syphilitic  glandular  enlargements  as  in  others.  In  some  instances,  the 
removal  of  the  gland  by  the  scalpel  may  be  expedient.  Sinuses  must,  if  possible,  always 
be  laid  open. 

If  phagedama  attacks  a  bubo,  the  local  application  of  nitric  acid,  or  the  actual  or  gal- 
vanic cautery  is  sometimes  willed  for,  more  particularly  when,  in  spite  of  general  or  other 
local  treatment,  it  spreads.  Opium,  tonics,  and  other  internal  remedies  must  not  be 
omitted. 

HTDEOCELE  OF  THE  COED  AND  OF  THE  TESTICLE. 

Hydrocele  or  a  collection  of  serous  fluid  in  close  connection  with  the  testicle  or  sper- 
matic cord,  is  a  term  which  has  been  applied  to  two  classes  of  cases  which  difter  in  tlieir 
progress  as  well  as  in  their  pathology,  and  agree  only  in  the  one  marked  and  prominent 
symptom  to  which  the  term  hydrocele  is  applicable.  For  clinical  purposes,  however,  the 
word  luis  certain  advantages,  and,  with  this  view,  may  still  be  employed. 

Accepting  the  term,  therefore,  iis  signifying  a  collection  of  fluid  in  close  contact  with 
the  testicle  or  s[>ermatic  cord,  two  great  divisions  of  the  subject  at  once  suggest  themselves, 
namely,  the  vaginal  hydrocele  or  the  collection  of  fluid  into  some  portion  of  the  tunica 
vaginalis  either  of  the  cord  or  testicle,  and  the  encysted  hydrocele  which  is  an  expanded 
and  newly  formed  cyst,  as  a  rule,  in  connection  with  the  epididymis,  and  but  rarely  with 
the  body  of  the  testis. 

On  the  formation  of  the  serous  sac. — It  is  well  known  to  all  who  have  studied 
physiology  that  the  testicle  in  its  descent  from  the  loin  during  ftetal  life  draws  with  it 
into  the  scrotum  two  layers  of  peritoneum  with  its  attendant  nerves  and  vessels,  and  that 
all  piiss  through  the  internal  and  external  abdominal  rings  in  front  of  the  cord  into  the 
scrotum.  The  posterior  layer  of  peritoneum  being  in  close  connection  with  the  fibrous 
capsule  of  the  body  of  the  testicle — the  tunica  albuginea — tind  the  anterior  in  connection 
with  the  purse  or  scrotum.  In  a  pefectly  normal  condition,  it  is  generally  supposed  that 
at  birth  or  shortly  after,  the  two  surfaces  of  this  serous  membrane  close  and  In^come  adhe- 
rent, the  canal  which  was  at  one  time  present  ceasing  to  exist  from  the  internal  abdominal 
ring  to  the  upper  portion  of  the  testicle;  while  in  the  scrotum,  the  two  serous  surfaces 
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remain  pcrinnnently  free  for  tlie  puri^se  of  allowing  easy  and  rradv  mohilily  of  tl»t?  testicle 
ill  its  scrotal  covering.  Mr.  Birkett,  liowever,  has  demonstratetl  that  llie  prolongation  of 
the  serous  membrane  down  the  injjninal  canaJ  itiio  the  Hscrotul  *nc  nfien  remains  patent  for 
a  longer  period  limn  has  generally  been  supposed,  indeed  in  some  cases  it  continuea  more 
or  less  as  a  pervious  canal  during  the  whole  of  life.  1 1  is  owing  to  this  fact  that  in  a 
large  proportion  of  the  examph^s  of  oblique  inguinal  hernia,  the  bowel  flescends  into  the 
open  vaginal  process  of  the  peritoueitm  wjiicli  (>asscs  down  with  the  testicle. 

In  conueclion  with  this  subject,  the  following  analouiical  facts  may  wllh  some  confi- 
dence be  accepted : — 

'I'liut  the  opL'ning  into  the  peritoneal  cavity  at  the  intemul  ring  is  frequently  open  at 
binli  !ind  during  the  whole  of  adult  life. 

Tliat  the  vagimil  ()rocess  of  the  peritoneum  may  remain  as  a  more  or  le^s  ojx'n  canal 
during  childliood,  and  ev^n  u[>  to  old  iigc ;  and  that  this  lube  miiy  exlotid  pari  tally  or 
wliolly  through  the  inguinal  canuK  and  «,'veu  into  the  scrotal  vagimil  s'lc. 

That  this  naturally  formed  peritoneal  tube  and  sfic  njay  he  closetl  at  the  internal  or 
externaJ  abdominal  ringi?,  or  at  any  intermediate  spot  between  these  |K>ints,  or  at  ils  junc- 
tion with  the  testis. 

As  a  consequence  from  these  facts  it  is  tolenibly  clear  that  a  collection  of  serous  fluid 
may  tjike  place  in  any  j«irt  of  tliis  prolonged  serous  channel,  and  that  a  hydrocele  of  the 
cord  or  testis  of  diflerent  ktnd.s  may  be  produced. 

We  thus  liud  during  inluut  and  early  life,  from  a  want  of  closure  of  this  tube  at  the 
internal  ring  or  at  jiome  lower  part  of  n»  cours^e,  that  a  serous  exudation  may  take  [dace 
iiilo  the  cord  or  the  scrofal  portion  of  this  peritoneal  sac^  and,  that  under  tlie  former  cir- 
cumstiuices  a  conyeuital  hydrocele  of  the  cordj  and  under  the  latter,  con(/fnit(i/  hydrocrh 
of  tin?  Usticle  is  said  to  exist.  When  the  tubular  portion  of  the  canal  is  closed  above,  and 
the  testicular  part  is  open,  a  simple  vmjinal  hi/drortde  exi^its;  and,  when  ihe  tobuliir  por- 
tion of  the  canal  is  not  closed  below,  the  hydrocele  may  extend  more  or  less  up  the  canal 
even  as  lar  as  the  inlernal  ring. 

In  another  chuss  uf  <»jises,  the  serous  fluid  may  be  conlined  between  tbe  internal  and 
external  rings,  giving  rise  lo  the  so-called  dfjfused  hydrocele  of  the  cord;  and,  when  it 
occupies  a  still  more  restricted  sfjuce,  it  is  usually  descriljcd  as  au  encygted  hydrocele  of  ihe 
tame  jntrt. 

Tlie  pathology  of  all  these  diHerent  conditions  remains,  too,  the  same,  the  <lifferent 
position  of  the  tluid  being  accidentiilly  delerrained  by  the  extent  and  lines  of  adhesion,  or 
the  closure  of  the  peritoneal  testicular  prolongations-  A  reference  lo  Figs.  2'J<l-I-2, 
given  to  illustrate  the  subject  of  hernia,  p.  485,  will  assist  the  student  iti  understanding 
these  points. 


TuK  Pathology  of  Hti>rocei.e. 

It  nmy  with  considerable  confidence  he  asserted  that,  as  n  general  rule,  the  secretion  of 
the  serous  Huid  which  gives  rise  to  the  ordinary  vaginal  hydrocele  is  due  to  au  inHumma- 
tory  artection  of  the  tunica  vaginalis;  because  in  certain  cases,  flofH-uli  of  pure  lympli  may 
be  seen  Hojitlng  in  tbt!  secretion,  while  in  others  sponraneous  coaguhition  of  the  same  may 
be  observed.  The  thickening  of  the  tiniica  vaginalis,  moreover,  which  so  frequently  takes 
place  in  chronic  cases,  the  jiresence  of  membi-anous  hands  and  septa  in  the  cavity  of  the 
serous  sac,  and  the  fact  that  this  form  of  hydrocele  msiy  lie  producf'd  by  extension  of  the 
inrtammatorv  action  from  the  e[>i<Iirlymis  or  the  body  of  the  testicle,  point  likewise  to  the 
same  conclusion. 

It  is  not,  however,  so  clear  that  an  inflammatory  action  has  any  influence  in  the  pro- 
duction of  the  serous  effusion  in  the  cotJgetnial  form  of  hydrocele,  in  which  u  communication 
still  exists  belweeti  the  abdominid  peritoneal  cavity  and  the  scroiul  serous  sac;  imleed,  it 
wouhl  rather  appear  as  if  the  exu«Iation  was  of  a  passive  nature  and  merely  an  excess  of 
the  natural  s<?crelion  of  the  serous  rnembranr,  since  in  many  of  these  ciuses  the  fluid  rapitlly 
disappears  under  tonic  treatment,  being  re-absorbed  as  the  powers  of  the  patient  improve, 
an<l  rire  tyrxf}. 

The  fluid  of  a  vaginal  hydrocele  is  invariably  albuminous,  as  the  secretion  of  all 
serous  membranes  contains  albumen  m  solution,  and  under  the  inllueuce  of  an  inflamma- 
tory action,  this  is  markedly  increased  ;  hence,  the  amount  of  albumen  in  the  fluid  of  a 
hydrocele  is  determined  by  tlie  nature  and  violence  of  the  inflaujmatory  action.  In  some 
cases  of  the  vaginal,  as  of  the  congenitiil  variety  we  thus  find  it  as  a  thin,  serous,  and 
aalinc  Huid  of  a  clear  color,  slightly  tenacious  and  albuminous,  the  fluid  differing  in  no 
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pinjrle  point  from  the  nnfiiral  serous  fluid  of  tlif  pentoneul  cavity,  while  in  oilier:!!,  it  is  of  a 
more  tenacious  clutnicrer,  varyiuf*  from  ii  pair  umbiT  to  ii  <lee[i  struw  color.  In  some 
example;),  the  fluiil  will  be  stained  willi  blood,  in  others  it  will  Iiohl  cholesterine  in  dus- 
jK'nsion,  at  tiintjs  beiii^r  iieHeotly  opsKjue  nnd  syruny  from  tho  jiresenee  of  such  matters. 
It  is,  however,  in  the  old  and  chronic  caai's  nlone  that  these  la^st  conditions  arc  to  be 
obsnrved. 

In  the  arnle  rat/inof  htfdrocth^  more  or  \fm  fibrin  will  be  found  either  in  solution,  or  in 
the  form  of  ful(*e  membrane  or  ndbeitions  between  the  two  fiurface»  of  the  serous  membrane; 
and,  in  ihe  chronic,  the  walls  of  the  eyj^t  will  be  found  lo  have  undergone  great  elianj^es ; 
the  thin  rlear  membrane  having  become  thick  and  opaijiie.  owinn;  to  the  or^ranJzalion  of 
llie  iiiflatnmalory  proiluct  which  had  been  poured  out  intn  its  tissue,  iind  in  certain  eji^es 
containing  cartilaginous  or  ossitic  depositti,  while  on  lis  surface,  it  will  present  a  lirm  Hbrous 
ap|>earance.  In  rare  cases,  snppunilion  ha:*  been  observed  to  occur  in  tln'  tunica  vaqiinalis, 
but  this  result  is  beyond  my  experience,  excejtt  as  the  effect  of  some  external  irritation  or 
plan  of  treatment  wliieli  had  been  adf»i»ted  for  its  cure. 

Uncompliratetl  hydrocele,  or  a  simple  etfusion  into  the  tunica  vaginalis,  unasAOciated 
with  any  difjease  of  the  testis  or  epididymis,  is  generally  a  jiainless  and  insidious  afleclion; 
it  attracts  attention  mainly  by  its  size,  and  demands  treatment  chiefly  from  the  mecbanical 
inconvenience  it  causes.  It  is  generally  of  slow  progress,  and,  a^^  nile,  will  b^^  found  lo 
have  existed  for  many  months  before  seen  by  the  surgeon,  ilie  {taiient  seeking  advice  only 
when  the  or^an  has  become  cumbersome,  and  from  its  weight,  has  excited  some  pain  and 
dragging  in  the  lumbar  region. 


Thk  Climcal  Examivatiox  of  a  IIvdrocele  op  Testicle. 

On  examining  a  testicle  the  seat  of  this  ilisease,  the  enlargement  will  Iw  found  fn^e  and 
readily  movable,  and  to  occupy  the  position  of  lliul  organ  which  it  includes.  On  inrjuiring 
into  the  history  of  the  case,  it  will  be  ascerlaini'd  tlmt  the  swelling  appeareil  primarily  in 
connection  with  the  testis,  and  gradually  encroached  upon  the  upjier  portitm  of  the  scrotum 
lowjirds  the  external  ring,  while  on  careful  examination,  the  cord  will  generally  be  fflt 
clear  ami  distinct  above  ti»e  tumor.  In  exceptional  Ciuses,  however,  the  fluid  will  be  fmind 
to  [lass  upwards  through  the  external  as  far  as  the  internal  ring,  it  being  tolerably  clear 
til  such  examples  tliat  the  peritoneal  testicular  process  has  closed  only  at  one  point,  and 
that  is  at  its  internal  abdominal  opening  (P^ig.  200).  On  taking  the  tumor  in  the  bandit 
will  be  found  lo  be  light,  nud  on  passing  iho  fingers  over  its  surface  it  will  1h?  felt  smooth 
an<l  niiiform.  Fluctuation  will  also  readily  l>«^  di*teeied  on  the  slightest  and  m*}st  delicate* 
palpation.  The  jsosition  of  the  testicle  should  then  be  looked  for  and  made  out ;  its  natural 
pile  being  somewhat  ]>osterior,  and  in  large  tumors,  towards  the  upper  part.  Hut  it  must 
be  home  in  mind  that  in  certain  exntnples,  that  is,  in  cases  in  which  the  organ  is  malp)aced« 
the  leslide  may  he  in  front  of  or  below  the  tumor.  The  best  test  of  its  presence  is  afforded 
by  manipulation;  the  peculiar  testicular  pjuri  felt  ori  the  applicution  of  pressure  nifording 
a  c.erlain  indication.  The  tfUfsitoii  of  transluc'<*ncy  should  next  demaml  attention,  for 
when  present  it  is  of  [(eculinr  importance,  and  indicative  of  the  vaginal  hydroi-ele.  Jt  must 
be  remenibrred,  l)OWevi*r,  that  such  n  sym(itoni  is  not  constant,  since  it  is  neither  present 
in  cases  of  hydnicele  in  which  the  fluid  is  thick.  blm»dy,  or  ojiaJ]Ue,  nor  when  tht?  walh  of 
the  vaginal  tumor  have  become  thickened  by  fibrinous  de()08it. 

It  should  be  added,  that  for  this  translucency  to  be  well  observed,  the  integuments  of 
(he  scrotum  should  be  lirndy  stretched  over  the  scrotal  enlargenient,  [and  the  observer 
should  look  through  [i  tube  of  some  sort  placed  firmly  against  the  tumor.  The  diflased 
light  on  the  opposite  side  of  the  tumor  is  thus  excluded  from  the  eye  of  the  surgeoti.] 

The  tumor  is  generally  di'scrila-d  as  being  of  a  regular  and  pyriforra  shape,  but  this 
coiiditifin  is  very  variable,  since  the  shape  of  the  sw<dling  depemls  upon  the  opennes*  of 
the  tubular  peritoneal  membrane  of  the  cord  and  the  connection  which  exists  lietwefu  the 
surfaces  of  the  tunica  vagimilis  tcslis  an<l  tunica  vaginalis  scroll.  Wlien  the  canal  has 
closed  and  withered  down  to  the  body  of  the  testis,  the  swelling  will  be  more  or  lr*jj 
globulnr :  and  the  higher  the  point  of  ch>siire  of  the  vaginal  [)critonenl  w»c  towards  the 
inlernal  ring,  the  more  pyramidal  will  the  watery  swelling  necessarily  Ix'como.  If  adh«*- 
sions  exist  between  the  two  layers  of  serous  membrane  at  the  lower  f>ortion  of  the  ti-stis, 
the  hydrocele  will  a|»pear  to  be  at  the  upper  part;  and,  when  the  natural  contraction 
between  the  tunica  vaginalis  of  the  cord  and  of  tlie  testicle  is  not  completed  (Fig.  21»2)»  An 
irregular  or  even  hour-gJass  contraction  nmy  make  its  appearance — the  outline  of  a  hydro- 
cele depending  much  upon  the  anatomical  conditions  of  the  pari  in  which  it  la  fituuled. 


HYDROCELE. 


681 


And  the  paHiolopcftl  clmngos  which  may  have  rfsnlted  from  the  afteerion.  The  true  pyri- 
form  swt'llino;  is  best  ^ri-n  in  chihlreii,  whi'ii  thi*  JliJiil  will  be  fouiJ(!  Trequentlj'  in  puss  well 
U{)  the  cord,  ulthon^rh  in  mlults  it  is  not  unt-omniun. 

Ilvdrocele  occurs  at  nil  nges,  hut  it  is  Bomewhal  eoiunion  at  birth  and  middh*  aj'e,  and 
in  a  large  jiroportion  of  cases  oppears  as  a  one-sided  uHectiejn,  and  sfeenis  to  al!'«^cl  tL« 
rifrht  or  ieit  testis  indiscriminately.  Curling  inlbrnis  ua  that  of  1 15  Cii^os,  iMi  occurred  on 
the  ri.L'ht,  44  on  the  \ci\  jside,  and  G  were  double;  while  out  of  117,  my  own  cases,  con- 
secutively observed  in  which  these  tacts,  were  noted,  41  occinTed  on  the  right  *»ide,  tl'2  on 
the  left,  and  14  were  double,  results  coinciding  with  the  opinion.-^  of  Velpeau,  Gerdy,  and 
others. 

lit/  i(wy  of  nummary  it  may  be  s;aid,  a  chronic  vaginal  hydrocele  appears  as  a  painless 
enlarjiement  of  the  testicle,  of  slow  and  unequal  jLrrowth,  and  of  variable  size,  with  a 
smooth  ami  wniform  surface,  and  more  or  less  tense  and  fluetnntinir  feel.  It  is  invariably 
movable  within  the  soroium,  and,  as  a  rule.  ap]>enrs  lo  be  distinct  from  any  abdominal 
Connections?.  The  presence  i»f  (he  testis  within  the  swellini^  can  generally  he  nuide  out 
by  the  testicular  pain,  whieh  is  [>roduced  hy  pressure  at  its  posterior  and  upper  portion,  if 
the  tumor  he  hirge^  and  at  its  Itnver  if  small;  or  by  the  absence  of  trjiuslucency  at  one 
Bpol— the  tumor,  as  a  nde,  transmitting  light  when  its  scrota!  coverinfis  have  been  well 
stretched.  It  haa  a  tendency  to  remain  tranqnil  for  many  yeai's,  and  hy  age  simply 
incn*iwe«  in  size.  Il  occasionally  grows  to  enormous  dimensions,  when  the  |>enis  may 
become  buried  within  the  8WelIin«r ;  but  never  proves  dangerous  to  life.  It  causes  pain 
and  reijuires  treatment  mainly  from  mechanical  causes. 

Hydrocele  of  the  cord It  has  been  already  briefly  explained  how  a  hydrocele  of 

the  cord  may  be  pr<Mluce<U  and  nniler  what  circumstances  it  may  np[>ear  fw  a  r/Z^i/W  or 
a  so-called  enrysfed  tumor.  It  has  likewise  Iteen  shown,  how  titese  two  con<lttions  are  l)ut 
moditications  of  the  same  disease,  the  diHhseness  or  isolation  of  the  atlections  being  deter- 
mined l»y  the  adhesion,  or  more  or  less  complete  closure  of  the  vaginal  ]iroc«-ss  of  [jerito- 
neum  as  it  pa^sses  downwanls  into  the  scrotinn.  Thus,  a  conf^fiutul  hydrocele  of  the 
conl  will  be  present,  when,  from  a  want  of  closure  ill  tlie  a}>dominal  orifice  of  the  vaginal 
peritoneal  process,  serous  fluid  can  gnivitnle  tlowtiwanls  as  far  as  the  external  ring,  where 
the  can.al  is  obliterated  :  and  a  dijf'nsed  /lydroceie  ot  Ihe  cord  will  he  ^iaid  to  exist  wiien, 
either  at  an  early  or  late  period  of  life,  serons  iiuid  collects  in  the  vaginal  process  closed 
at  the  internal  ring  and  between  it  and  the  external  ring  or  upper  portion  of  the  testes  ; 
while  in  a  thinl  class  of  cases  an  ency&ted  hydrarele  of  tlie  cord  may  appear  as  a  small 
wolaled  bag  of  serous  Huid  movable  witli  the  cord  and  connccteil  with  it,  situated  between 
any  of  these  points,  its  circumscribed  nature  having  been  determined  by  a  more  compkHe 
closure  of  the  vaginal  peritoneal  process,  and  the  limited  space  into  which  the  etfusitai  has 
taken  place. 

Under  all  these  conditions,  however,  the  pathology  of  the  affection  is  the  same,  and 
the  sytnptoms  indicating  its  presence  vary  only  according  to  the  size  arul  tension  of  the 
Bac  which  contains  the  Hnid,  In  the  congenital  form  in  which  u  communic4*tiori  exists 
with  the  peritoneal  cavity,  the  hydrocele  will  tluctuate  and  have  a  smooth  and  unilorm 
outline,  but  it  can  never  he  tense.  It  will  also  disappear  more  or  less  readily  by  [>ressnre, 
or  by  elevating  the  leslicle  on  the  patient  assuming  the  recumbent  [losition,  when  the  tlnid 
will  gravitate  into  the  abdominal  cavity,  with  a  rapidity  which  varies  according  to  the 
of  the  peritoneal  communication. 
[In  the  dirtused   hydrocele  of  the  cord,  this  disa])pearance  of  the  swelling  by  rest  or 

ssure  will  not  take  place,  for  in  such,  the  opening  of  the  vaginal  proce.';3  will  have 
tdosed  naturally.  The  tumor  will  thus  a[»pear  as  a 
baggy  or  tense  elastic  swelling  in  the  inguinal  canal, 
which  it  will  more  or  less  HU.  It  will  give  lo  the 
hand  a  fiensation  of  tluctuation,  and,  in  certain  in- 
Btances,  may  apfjcar  translucent.  It  will,  moreover, 
on  any  iraction  nf  the  testicle,  he  found  ininunable, 
and  painful  in  [irnportion  to  the  amount  of  tension  of 
the  cyst  or  of  the  infhimnialory  action. 

In  the  more  localized  or  apparently  cystic  hydro- 
cele  of  the  cont,  the  same  symptoms  will  present 
themselves.  Tlie  tumor  will  be  more  isohited,  prob- 
ably more  movable  and  more  tense,  and  it  will  be 
readily  acted  on  also  by  any  traction  on  the  testis.  It 
may  occur  as  a  single  cyst  or  as  many  cysts,  hut  each  Eucy»ied  hydrocele  of  itiecord. 


Fig,  423. 
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will  present  the  sfime  symptoms.  "When  a  single,  lenpi?,  movable  oy«t  exists,  it  may  be 
nitstakeu  lor  n  distinct  n^orbid  jirowth;  but  llii*  diagtiosini  of  tlie  ruse  oiijjlit  not  to  he  ililH- 
cull  when  care  is  oiiperved.  Fig.  423  well  illuntniles  the  ordinary  appeuniiicc  of  the 
aft'vL'tioii. 

TuEATMENT  OF  THE  VAGiN'AL  iiYDKo<  KLE  OF  THE  TESTIS — III  the  Congenital  hydro- 
cele of  young  lift?,  surgicjd  treatment  siiould  be  very  simple,  for  tlie  dit^vase  as  a  rule 
readily  dii^ppeara  with  ajje  and  increasing  strength.  A  little  cold  lotion  applied  Co  the 
part,  such  an  a  solution  of  the  hydrochlonile  of  ammonia  and  tonic  medicine,  is  fpeqinMilly 
eutScient  to  efiecl  a  cure;  for,  am  I  have  already  sUited,  the  »'ffusion  inlo  the  vaginal  sac 
ill  these  instances  wems  lo  be  often  of  a  paRsive  nature.  The  hydrocele  found  in  infancy 
is  not,  however,  always  of  the  congenital  form  ;  as  a  hydrocele  may  exi>t  in  an  infant  in 
which  tliere  is  ijo  communication  with  the  peritoneal  abdoniinul  cavity  through  the  neck 
of  the  vaginal  proce;?s,  and,  under  these  circumjitance?,  a  dirtereni  treatment  may  he 
required.  Cold  lotions  and  tonics  may  be  of  use,  and  certainly  should  be  primarily  em- 
ployed;  yet  in  many  instances,  the  ireaiment  will  fail  to  cure  the  caHc,  Acupunrture 
may  be  then  employed,  and  the  fluid  allowed  to  escape  into  the  cellular  tissue  around  the 
Bac,  when  it  may  be  akogellHT  removed  by  ahsorptiun  ;  but  tliis  treatment  is  not  jis  a  rule 
eatisfactory,  it  being  exceptional  for  a  pennaneut  recovery  to  Ik?  secured  by  such  means, 
and  I  am  disposed  to  think  it  better  practice  to  draw  off  the  fluid  by  means  of  a  fine  trocar 
and  cantila,  and  to  excite  some  fresh  action  in  the  membrane  lining  the  tunica  vaginali* 
by  slirring  it  up  with  the  end  of  the  ciinwla.  This  practice  has  been  very  suceesMiul  in 
my  ex|ierience,  [In  my  opinion,  acupuncture  and  irritation  of  the  g^ic  wall  by  scrutohing 
is  all  liiat  is  usually  re(|uired.] 

7'/if  treaffuent  of  vat/hiai  htfdroveh.  in  the  adiift, 

Jh  early  rxamphs^  when  the  hydrocele  is  still  small,  and  consequently  of  little  incon- 
venience, it  is  well,  perhaps,  to  h  ave  it  alone,  for  unless  it  causes  anxiety  to  the  (latient, 
or  proves  troublesome  or  inconvenient  from  its  si/.e,  there  is  no  necessity  for  interference. 
Jn  vert/  old  people  it  is  as  well  not  to  interfere,  unless  a  strong  necessity  exist*,  jw  alongh- 
ing  of  tlie  scToiuni,  suppurjiiiou  of  the  sac,  and  <jther  bad  results,  occasionally  «iccur  in 
these-  eases  from  sHglit  cause!*.  It  must  he  ailded,  tljat  die  feelings  of  the  |miienl  a*  to 
ihe  amount  of  pain  and  inconvenience  are  the  best  guide  to  interference,  very  slight 
enlargement  causing  its  much  pain  in  some  patients  as  a  greater  increase  in  others.  If, 
then,  some  treatment  be  demanded,  sim|de  ta|)ping  should  be  performed  as  a  primary 
measure,  the  fluid  being  drawn  tjtf  by  eueans  of  a  nioderale-ftized  trocar  and  cnnula.  In 
doing  this,  some  care  is  necessary,  allhuugh  the  operation  is  really  simple,  as  difliculliea 
are  often  made  by  the  operator,  while  danger  results  from  want  of  caution. 


0\  THE  TaPI'INO  ok  A  HyDIIOCELE. 

As  a  point  of  primtiry  im[)ortance,  tlie  true  position  of  the  testicle  shotdd  l»e  defined. 
In  the  majority  of  cases  it  will  he  found  at  the  pomerior  part  of  the  tumor  and  towards 
its  lower  pari,  unless  the  liydrocele  be  very  large.  At  times,  however,  as  has  be»"n  observrtl, 
it  will  be  found  in  front  from  a  congenital  mal|)06ition,  as  well  as  in  certain  other  c^scs 

Fio.  424. 


TapplBg  ft  hjrdrtioelo. 

which  ar<' dIfTicult  lo  explain.  The  true  position  of  the  ghmd  can  generally  he  made  nut  bj 
nmnipulatiun,  and  lurther  by  the  vva«U  nf  transhicency  in  the  lumor  at  the  |»art  it  occupies. 
Having  made  out  to  a  liiir  cerlainty  the  position  of  the  testis,  the  tumor  ahonld  \>r.  titkcn 
in  the  left  hanrl  aitd  grasped  lirndy  at  itK  neck — the  surgeon  taking  care  al  the  same  lime 
lo  stretch  the  integument  well  over  the  cyst,  and  to  render  its  wall  lensc  and  unyielding 
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(Fig.  424).  The  trocfir  with  well-fitting  ramila  (ttaving  heen  previously  well  oilerl)  should 
l|j«.'n  he  lakeii  in  the  ri^hl  hainl,  iiuil  tlie  iiukx-litij*t;r  |)lacetl  about  threoquarterH  of  on 
inch  from  ttiu  extrt'initY  of  ihi*  nmula,  while  ihv  IKntt  of  the  thiuub  rej^ts  on  its  Hang*?. 
The  object  ol'  this  [Mjsition  of  the^  linjj^er  is  to  prevent  the  instrument  goin"^  in  too  far  with 
a  rush,  au«l  thereby  endangering  the  testicle;  juiil  that  of  the  thumb  to  press  home  the 
canula  as  the  trocar  k  being  withilrawn.  The  tumor  should  be  punctured  at  its  lower  part 
[by  thrusting  in  ihe  trocar  with  a  rotatory  movement  of  the  wrist  J.  csire  beir)«i  taken  to  avoid 
any  hirjjre  vein,  and  the  fkiid  allowed  to  run  out.  Ilavinjjf  completely  emptied  the  cyst, 
the  [lunctured  integument  <>hoMbl  be  firmly  heM  and  ni[tped  u{»  with  the  thumb  and  Hrigcr 
of  the  left  hand,  and  the  canula  withdrawn,  a  little  cidd  air  or  the  irritation  of  the  tinjier 
generally  causing  j^utlieient  cmitnietion  of  the  dartos  to  close  the  wound  ami  preventing 
hem«>rrhage  or  any  further  escape  of  tlie  remaiining  fluid.  A  piece  of  lint,  however,  may 
be  applied  over  the  [nincture  for  the  purpO!*es  of  cleanliness  amd  to  prevent  friction. 

In  certain  examples  of  tliis  disease  in  tlic  adidt,  I  have  been  induced  to  stir  up  the  cyst 
n^  1  have  described  in  the  hydrocele  oi'  tiie  yotmg,  and  have  met  with  sinne  succet^s.  In 
no  instance  has  any  evil  conse<pience  resulted  from  llie  [>ractiee,  and  in  i^everal,  a  cure  haa 
taken  place,  evidently  from  inllaiinmation.  I  would  advise  this  practice  to  be  conliiied, 
however,  to  young  ndulls.  As  a  palliative  pruclice  it  is  scarcely  necessary  to  recommend 
any  otlier  than  that  described,  as  it  is  simple,  more  elficacious  tluin  any  other,  and  not 
more  dangerous.  Acnptincture  has  been  a<lvised,  but  it  has  no  practical  advantage  over 
the  simple  ta[>ping,  and  it  is  certainly  less  successful  in  its  resiilt.  In  exceptional  ca.sos  it 
may  be  good,  |»articu!arly  in  such  a  cjk»c  as  Mr.  Curling  has  descrihed  on  the  authority  of 
Mr,  Luke,  of  a  gentleman  who  was  about  to  pmceed  to  a  [wirt  of  the  world  where  surgical 
advice  could  not  be  secured,  and  when'  the|jarient  could  then  [>erfi»rm  this  simple  opemtion 
on  himself.     I  have  even  known  a  patient  to  tap  himsi4f. 

The  perio*!  of  relief  wliich  a  jiatient  ex]ieriences  from  a  simyde  tai»ping  varies  exceed- 
ingly fr»>ni  a  few  wer'k?.  to  many  years;  anil  even  in  the  same  patient  the  interval  will  be 
found  to  vary  Iron*  time  to  time.  In  the  young  and  middle-aged  adidt,  when  lite  general 
health  is  siiund  and  a  return  of  the  elftision  lias  taken  [>lace,  unless  any  personal  objec- 
tion shoudd  be  made,  it  is  generally  advisalde  to  ado|)t  some  plan  ("or  a  more  peiinnuenl 
cure.  In  old  men  it  is  tlie  soundest  [jractice  to  rest  satisfied  with  the  palliative  IreattiH.nit; 
and  in  s»ch  the  radical  cure  should  be  proposed  only  in  exceptional  Ciises. 

Treatment  of  ht/drocele  of  the  cord. — The  principles  of  treatment  which  ha^e  been 
laid  dnwn  in  ciL«;es  of  hydrocele  of  the  testis  are  likewise  applicable  to  those  of  hydrocele 
of  the  cord,  their  apidication  requiring  only  such  inoditieations  as  umy  be  demanded  hy 
the  altered  position  of  the  affection.  In  tlie  congenidti  hydrocele,  no  special  treatment  is 
recjuirecl,  becuuse^  as  strength  crimes  to  the  child,  the  tbiid  probably  will  be  reabsorbed, 
and  lailin«j;  this  result,  tonics  should  be  given  to  ex|>edite  the  cure,  and  cold  lotion  applied 
such  as  the  cddoride  of  ammonium  with  vinegar,  5j  to  t)j. 

In  the  dtjf'itited  or  euc^sftd  liydrocele  of  the  child  or  adult,  more  active  treatment  is 
frticpieiitly  demanded,  though  not  in  all  casi'S  ;  the  fluid  will  ai  times  disappear  without 
treatment,  though  it  may  recur  at  a  later  date  ;  still  the  atl'eelion  ceases  to  trouble,  and, 
unless  some  real  inconvenience  is  produced  by  its  presence,  it  is  as  well  to  leave  lliing-s 
alone.  When,  however,  [tain  or  ineojnvenience  is  experienced,  .something  must  be  done, 
and  no  doubt  the  best  practice  is  to  evaeuate  the  fluid.  In  small,  tense,  encysted  hydj*o- 
celes,  the  practice  of  evacmiting  the  lliiid  by  acupuncture  is  cerlaiidy  sound,  since  tapping 
by  the  trocar  and  canula  is  an  operation  of  some  dilHcuhy  where  the  cyst  is  small.  It 
may  be  (h)tie  with  any  needle,  but  those  employed  for  cataract  are  probably  the  best,  and 
Beveral  opem'ngs  sliould  be  made.  Tai»ping  may  be  employed  as  in  any  other  case  of 
ordinary  hydrocele,  1  have  »se<l  on  several  occasions  with  8uc<'ess  the  railical  cure  hy 
injection,  antl  have  not  met  with  any  bad  results.  When  this  treatment  fails  and  further 
measures  are  demanded,  as  a  last  resource  an  incisioiii  into  the  cyst  may  be  niade. 


On  tue  Radical  Cuhe  oi'  nYDiiocELE. 

It  is  not  necessari^  to  review  all  the  various  plans  ^vhich  have  been  and  are  now  cm- 
ployed  for  the  [)ermanenl  cure  of  a  hydrocele  ol'  the  tunica  vaginalis.  It  will  be  more  to 
the  purpose  to  give  the  line  of  practice  which  is  most  successful  and  which  at  the  same 
time  is  very  simple,  viz.,  the  injeeJion  of  the  cyst  with  a  solution  of  iodine.  Ii  is  ijerhaps 
not  a  question  ot"  much  importance  whether  the  fluid  should  be  concentrated  or  diluted,  or 
whether  it  should  be  permanently  left  in  the  cyst,  or  withdrawn  after  a  few  minwies  have 
been  allowed  tor  it  to  act  upon  the  secreting  surface,  such  minor  dtflerencea  may  be  left  to 
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the  fnncy  of  ihe  operator.  ?Hy  own  jtiilgmL'iJt  leans  lowanls  the  ]»mcti('e  of  injecting  a 
mixture  of  a  dniclun  or  more  of  the  coni[K)iJtul  tinrlure  of  iodine  with  doiihle  the  (]uantity 
of  water,  ami  allowing  it  to  reiuatn,  eure  heiiif;  taken  tliat  tlie  cuimla  is  previously  well 
pushed  honui  into  the  cyst,  and  tluit  no  iodine  Hohitioii  is  allowed  to  escape  into  the  relUilar 
tistJU*^  outi^ide  tlie  sac.  Hy  this  practiee,  a  radical  euro  is  almost  ct-Ttain  to  be  secured, 
and  only  exceptionally  does  any  lailure  or  evil  result  follow..  If  the  latter  oeeur*  it  is 
genenilly  due  to  the  fact,  that  a  hydrocele  hai*  been  injected  when  some  inHamniation  of 
the  testicle  coexists,  and  fi'om  which  it  has  been  pro<iuced.  In  all  examples  of  hyflro- 
testitt!*,  the  practice  of  injection  niuj?t  be  looked  upon  as  injurious,  and  is  treating  the 
reiinll  of  a  disease,  and  not  the  disease  i(i<eir,  the  eH'ect,  and  not  tlie  cause.  I  do  not  pro- 
pose to  enhir^e  upon  the  other  forms  of  treatment  which  have  been  employed,  Bueii  as 
incisi(Hi,  caustic,  or  even  setons  ;  J»ince  line  [>ractiee  I  liaveadvcK*aled  is  so  simple  and  suc- 
cessful as  to  surpass  all  others.  ^Vithiii  the  last  two  veal's  where  the  iodine  has  failt^d  I 
have  used  warm  water  as  an  injfciion.  It  answen-d  well,  but  set  up  niore  inllammatory 
actioTi  tl«in  the  iodine,  indeed,  in  several  cases,  it  excited  sup[>uration.  Some  oi'  the 
Duitlin  sjir'ieons  S}»eak  hifj^hty  of  the  practice  of  iritroducinsj  into  the  sac  of  the  tunica 
va;^inalis  a  grain  or  moreof  tl>e  biniodide  of  mercury  tiiade  into  a  paste  with  somegrejise, 
and  I  hjive  followed  this  practice  in  some  cases  with  u<lva«tnn;e.  I  preft-r,  however,  the 
iodine  treatment.  [I  have  t^mployed  with  much  Hatisfa<'tion  the  niethod  proposed  by  L^'vls, 
who  injt^cts  about  onr  fluid  drachm  of  lifjuetit-d  crystals  ol'cjirholic  acid.  Tlils  h  allowed 
to  remain,  and  on  account  of  the  local  antvsthetic  efleet  of  the  drug  is  almost  painless. 
The  crystals  are  easily  deliquesced  with  a  few  drops  of  water,  or  may  be  heated.] 

On  ISncysted  HyDnocELE  of  the  Testis. 

On  examining  the  testis  of  the  adult  after  dealh,  it  is  by  no  means  an  uncommon  orrup- 
rerifH  to  meet  wiili  small  cysts  connected  with  thr  ppididymis.  These  may  be  single  or 
multiple,  and*  in  many  instances,  are  M-ry  num<*rous.  They  are  generally  mon*  or  lees 
pedtUK-nlaled,  and  as  a  rul«,  are  connected  with  the  upi>er  jMirtion  of  the  epididymis,  and 
fillL'<l  with  a  clear  watery  fluid  which  contains  in  certain  cases  some  granules. 

The  pnlliology  ol'lhe  formation  of  these  cysts  is  somewhat  ditfieull  to  understand,  and, 
surgically,  is  of  small  importance,  since  they  seldom^  if  ever,  become  of  sutTicient  size  to 
cause  inconvenience,  or  to  require  any  operative  interference;  indeed,  they  are  rarely 
diagnosed  during  life,  and  are  only  discovered  on  jiost-mortem  dissection. 

Anotlier  kind  of  cyst  is  occasionally  met  with  connected  with  the  testis,  and  in  close 
contact,  if  not  associated,  with  the  epididymis.  It  has  been  describeil  as  the  encysted 
hydrocele.  It  springs  from  the  satne  part  ns  the  smaller  cyst,  but  grows  to  much  larger 
dimensions,  and  generally  contains  a  very  different  kind  of  fluid.  Its  origin  is  as  obscure 
as  til*'  former,  h  enlarges  very  slowly,  does  not  give  rise  to  any  jiain.  nor  produces  atjv 
inconvenience  other  than  that  causfd  liy  ils  size.  It  siddotu  requires  trnatment  in  ltd 
early  >^tage,  and,  as  a  nde,  many  y«fars  arvalhivved  (o  pass  b«'for«'  intfriVrence  is  di'inanded, 
the  tumors  frequenlly  dcvelo[)ing  for  twenty  years  or  more  before  advice  is  sought.  These 
cases  are  by  no  m^ans  so  common  as  the  ordinary  vaginal  hydrocele — not  mure  than  5 
per  cent,  of  the  cases  of  hydrocele  being  of  this  kind. 

A  cyst  is  occasionally  developed  betwet^n  the  Itinica  albuginea  of  the  te.«tls  and  the 
tunica  vaginalis  testis,  tlie  pathology  of  which  being  very  obscure.  Mr.  S.  Osborne  sug- 
gests, and  I  think  with  good  reason,  that  this  is  merely  an  enlargement  of  the  corpus  or 
hydatid  of  Murgagni — a  constant  structure,  existing  as  a  pedunculated  vesicle  situated 
between  the  summit  of  the  globus  major  and  the  body  of  the  testicle,  between  the  visccnU 
layer  of  the  tunica  vaginally  and  the  ttmica  albuginea  ('  St.  Thonias's  Hospital  Report,* 
1H74).  Cases  of  tijis  kind  are  described  by  C'ltrling  atid  Hutchinson.  Guy's  Muwum 
contains  a  5]iecimen.  I  know  of  no  means  of  diagnosing  their  existence.  Their  treainient 
would  b«?  similar  to  that  of  other  cysts. 

>St/mptom8  and  diagnosis — In  an  early  stage  nf  encysted  hydrocele  the  diagnosis  iM  not 
difficult,  as  the  cyst  usually  appears  as  a  kind  of  budding  of  the  testis  or  rather  of  iho 
upper  portion  of  the  epididymis,  as  a  tense,  hard,  globuhir,  and,  in  some  ctises,  pendent 
tumor,  more  or  less  intimately  connected  witli  some  portion  of  the  s|M'rnuilic  duct,  ll  iB 
generally  discovere<i  on  the  [xart  of  the  patient  by  accident,  and,  when  as  large  as  llie 
natural  testicle,  has  been  set  down  occa-^ionally  as  an  extra  organ. 

The  surgeon  is  not  often  consulted  in  such  a  case  in  its  early  stage:  the  tumor  having 
been  allowed  to  grow  to  an  inconvenient  size  before  advice  is  sought.  In  forming  u  diag- 
nosis, the  history  of  the  case  will  often  at  once  throw  some  light  upon  its  natui-ci;  and  the 
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8urg<*on,  m  all  prolmliility,  will  discover  ikat  its  increase  lias  been  extremely  slow,  twenty 
years  or  niore  often  intervening  before  the  cyst  attiiin*  anytliing  like  a  large  size;  these 
encysted  hyilroeeles  probably  never  growing  so  fast  nor  acquiring  such  dimensions  as  the 
more  common  vaginal  s|>eeiea. 

Tlie  next  feature  demandinjj  attention  in  the  ileveloprnent  of  thej^e  cysts  is  tlieir  shape 
and  outline,  wliicli  are  often  nitlier  strikinrr.  They  never  in  their  early  stafj;e,  and  rarely 
at  any  time  assume  the  appearance  of  ordinary  vaginal  hydrocele,  and  almost  aJwaya 
maintain  a  globular  outline. 

The  position  of  the  testis  in  its  relation  to  ihe  cyst  next  claims  attention,  and  a  marked 
dirterence  exi.^fs  between  the  encysted  and  the  vajrinal  hydrocele.  In  tlie  latter,  a.-*  a  rule, 
it  is  to  be  found  at  the  po;«terior  pari  of  tlie  sac — when  the  tumor  is  sttudl  toward?!  its 
lower,  when  large  towards  its  U[»per  part.  In  the  former^  or  en cy.sted,  it  i*i  to  be  found  in 
front,  at  one  side,  or  below,  and  rarely  at  (be  posterior  ()art.  The  reiison  for  this  is  I'u-sily 
exiilained.  The  cvi^t  is  usually  connecteil  with  the  epididymis  which  Jin>rinally  lies  at  the 
posft-rior  part  of  the  glnml. 

The  nature  of  tlie  cystic  contents  differs  also  in  many  points  from  the  fluid  of  a  vaginal 
liy<lrocele,  and  is  very  char.icteristic.  In  the  vayinol  liydrocele  the  fluid  has  been  de- 
seribed  as  being  peneraHy  clear,  like  the  serum  of  tlie  hkiod,  more  or  less  alhuminofis,  of 
a  straw  color,  aiuJ^  at  times,  spontaneously  coagulable,  blood  and  cholesterin  being  also 
occasional  <dements.  In  the  fluid  of  an  tnrysffd  bydrocide,  n<me  o^  these  eh-ments  are 
generally  present ;  but,  as  a  rule,  is  a  limjiid,  slightly  saline  Hrjuid,  more  or  ie^s  watery 
or  opalescent,  as  if  mixed  with  milk,  ahvays  eimiaiiiing  some  ;.Miinulfs  in  suspension,  and 
freqaentty  spermatozoa.  Cyj^tic  hydrocele  ilitfcrs  from  tlie  vaginal  m  the  slowness  of  its 
growth,  its  globular  outline,  the  anterior  position  of  the  testicle,  and  the  nature  of  its 
cystic  contents. 

The  origin  of  the  sjierniato/oa  in  tliese  cysts  is  a  point  of  ]>eculiar  interest,  and  has 
been  a  d>s[nited  point  with  patlK»h>gists  for  numy  y**ars.  Mr.  Curling's  investigations  on 
this  suhjr4:t  have  [iroved,  tluit  in  some  instances,  their  presence  is  certainly  <lue  to  the 
rupture  of  one  of  the  spernialie  tubes  which  pass  over  und  are  in  close  connection  with 
the  walls  of  the  cyst — this  rupture  taking  f.lace  generally  from  an  injury,  and  being 
indicated  by  some  rapid  increase  in  the  size  of  the  cyst.  ^Ir.  Curling  has  shown  that  this 
history  was  given  in  several  of  the  ca^es  in  which  »jpermatozoa  were  foiiml,  and  in  some 
he  was  even  able  to  fh-monstrate  a  distinct  communication   between   the  cyst  and  the 

spermatic  tube.     The  folio wiitg  case  tends  to  su|>[K)rt  his  views:    Robert  P ,  a-'t.  GO, 

came  under  my  care,  at  Guy's  Ilospiial,  on  December  28th,  180^^,  with  an  encysted 
hydrocele  of  llie  kdY  testicle  of  twenty  vcars'  growth.  The  increase  had  been  very  slow 
until  the  last  month,  when  the  tumor  iiad  doubled  its  normal  size,  this  rapid  jjrowth 
having  followed  an  injury  produced  by  a  fall.  When  first  under  my  observation,  the 
scrotum  contained  an  irregular  cystic  tumor  on  its  left  side,  evidently  made  up  of  several 
cysts,  of  which  three  of  large  size  could  readily  be  distinguished,  two  being  very  tense, 
while  the  third  was  baggy.  The  testis  was  found  on  the  inner  side  of  tlie  tunn>r.  Tap- 
ping was  at  once  resorted  to,  and  the  largest  cyst  emptied,  many  ounces  of  a  iikilky  fluid 
being  drawn  otF.  The  second  tense  cyst  was  then  ta[tped  through  the  same  opening,  with 
a  siniilur  result,  and  the  fluid  collected  in  a  distinct  ghvss.  Tlie  third  cyst  was  also  taffped, 
but  in  this  the  fluid  was  quite  watery.  The  tirst  two  contained  an  abundance  of  sper- 
matozoa, while  the  third  did  not  contain  any.     A  good  recovery  took  place. 

The  treatment  of  encysted  hydrot^ele, — However  interesting  the  two  forms  of  hydrocele 
which  we  have  just  been  eonsidenug  may  he,  both  in  their  jiathology  and  in  their  points 
of  dift'erenee,  the  treatment  in  the  two  cases  is  practically  alike.  When  anything  is 
requin'd  to  be  tlone,  simple  tajiping  may  suffice,  and,  as  a  priituiry  measure,  it  should 
always  be  preferred  ;  but,  shfiuld  the  nnlical  cure  be  required,  the  injection  of  iodine  may 
be  earried  out.  The  slow  growth  of  these  cysts,  however,  and  the  equally  slow  re-colloc- 
lion  of  their  contenis,  after  tap[)ing,  are  points  wlileit  indicate  the  propriety  of  adujiting 
the  palliative  treatment  in  the  majority  of  cases. 

On  the  iponfatifong  dtsappearanre  of  a  vuginal  hydrocele,  with  a  case. — It  is  well 
known  that  in  ehihlren,  hydroceles,  as  a  rule,  disappear  spontaneously  witit  little  or  no 
trejitment,  but  in  adults  such  a  result  is  most  uncommon.  Messrs.  Pott,  Curling,  and 
Sir  B.  Brodie  relate  cases  of  this  kind,  nnd  attempt  to  explain  tlie  process  by  which  such 
a  recovery  takes  place  with  more  or  less  success.  A  single  instance  of  the  kind  has 
passed  under  my  hands  for  treatment. 

Charleft  C ,  ict.  Gl.  came  to  Guy*s  Hospital  on  Jan.  29th,  18G3,  with  a  hydrocele 

of  the  left  testis,  the  size  of  a  cocoa-uui.     It  had  been  of  two  years'  standing,  and  been 
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tapped  six  times,  having  been  under  my  care  on  each  occasion.  He  came  under  my 
notice  at  this  date,  when  I  was  about  to  leave  the  hospital,  and  I  did  no  more  than 
examine  the  parts  which  were  tense  and  painful,  telling  the  patient  to  return  to  me  in  the 
course  of  a  few  days  to  be  relieved.  When  he  came  the  following  week,  all  indication  of 
swelling  had  completely  disappeared,  the  man  assuring  me  that  he  had  gone  to  bed  the 
night  of  the  second  day  before  his  visit  with  a  large  tumor,  and  that  when  he  awoke  it 
had  disappeared.  He  added  also  that  on  the  following  morning  he  had  passed  a  large 
quantity  of  thin  urine.  The  patient  was  a  steady  man  and  a  widower,  and  told  his  tale 
with  all  the  ap|K;arance  of  truth  and  with  some  astonishment.  In  three  months  the  fluid 
had  re-collected,  when  he  was  tapped.     I  will  not  attempt  an  explanation  of  this  case. 

HiEMATOCELE. 

As  the  term  "hydrocele"  is  applied  to  the  effusion  of  serous  fluid  into  the  sac  of  the 
tunica  vaginalis  and  of  its  tubular  prolongation  upwards  to  the  internal  ring,  as  well  as 
into  the  cysts  which  have  been  already  described  as  being  connected  with  the  testis,  so 
the  term  "  ha^matocele"  is  employed  to  designate  an  effusion  of  blood  into  the  same  parts. 
We  thus  have — 

A  vaginal  and  an  encysted  hematocele  of  the  testis. 

A  disused  and  an  encysted  huematocele  of  the  cord. 

Hacmatocele  may  occur  in  an  organ  which  had  not  previously  shown  any  symptom  ot 
disease,  or,  it  may  be,  associated  with  a  hydrocele.  It  may  appear  s[)ontaneously  without 
an  injury,  or  as  the  result  of  a  blow,  strain,  or  the  tapping  of  a  hydrocele.  It  may  attack 
patients  at  any  period  of  life,  and  in  certain  rare  cases  at  a  very  early  age,  even  in  infancy. 
I  have  the  records  of  a  case  in  which  it  was  said  to  have  made  its  appearance  at  two 
years  of  age. 

In  the  notes  of  my  cases  various  causes  have  been  assigned  for  its  production.  In 
more  than  one  instance  **it  appeared  gradually  without  any  known  cause."  In  another 
"  it  occurred  when  hard  at  work'  pushing  a  wheelbarrow,  something  giving  way  with  a 
snap."  In  the  majority  it  came  on  as  an  immediate  consequence  of  a  blow,  and  in 
several  as  the  result  of  the  tapping  of  a  hydrocele.  In  all,  however,  the  result  was  the 
same — a  more  or  less  rapid  formation  of  a  tumor  in  the  position  or  neighborhood  of  the 
testicle. 

Symptoms  and  diagnosis. — The  symptoms  of  a  lijematocele  which  has  made  its  appear- 
ance without  any  injury  or  assigned  cause  are  very  obscure,  and  are  pretty  well  summed 
up  in  the  prominent  one  of  a  gradual  and  uniform  enlargement  of  the  organ.  The  ?5welU 
ing  will  vary  in  shape  as  in  a  hydrocele,  but,  like  it  also,  may  present  a  more  or  less 
pyriform  outline.  The  testicle  will  always,  in  the  vaginal  luematocele  (on  can»ful  manip- 
ulation  being  made),  be  detected  somewhere  in  the  sac,  and  usually  at  its  posterior  and 
lower  part,  the  peculiar  testicular  sensation  being  produced  by  slight  pressure. 

When  caused  by  a  sudden  strain  or  injury,  the  enlargement  will  be  more  sudden  as 
well  as  rapid,  and  be  found  to  follow  close  u[»on  the  receij)t  of  the  accident,  while  the 
rupture  of  the  bloodvessel  may  be  announced  by  tiic  sensation  of  a  sudden  snap  or  giving 
way. 

The  local  symptoms  are  similar  to  those  already  described. 

The  tumor,  on  its  first  appearance,  may  be  somewhat  soft  and  obscure,  or  clear  fluctua- 
tion may  be  detected  ^in  it;  but  if  much  time  be  allowed  to  pass  before  coming  under 
observation,  this  fluctuation  will  not,  in  all  probability  be  made  out,  for  the  effused  blood 
rapidly  coagulates,  and  gives  rise  to  the  sensation  of  a  solid  growth.  The  sac  of  the 
ha?matocele,  whether  tunica  vaginalis  or  cyst,  rapidly  alters  in  character  and  becomes 
thick,  and  in  certain  cases  fibrinous,  or  even  cartilaginous;  at  first  from  the  coagulation 
of  the  fibrine  of  the  blood  upon  its  inner  surface,  and,  in  cases  of  longer  standing,  from 
distinct  inflammatory  changes  brought  about  by  the  presence  of  the  blootl  acting  as 
foreign  matter.  In  some  instances  this  thickening  of  the  cyst  is  very  great,  even  to  the 
extent  of  half  an  inch. 

When  a  hjcmatocele  has  followed  upon  a  hydrocele,  there  will  usually  be  a  sud«len 
enlargement  of  the  part  after  the  strain  or  injury,  accompanied  with  more  or  less  |)ain, 
this  pain  apparently  depending  upon  the  amount  of  distension  to  which  the  cyst  has  been 
subjected.  If  it  follows  the  operation  of  tapping,  it  will,  as  a  rule,  be  recognized  by  the 
escape  of  more  or  less  blood  or  bloody  fluiil  at  the  time  of  operation,  and  the  rapid  refill- 
ing of  the  hydrocele  sac  or  cyst  with  a  more  solid  and  opaque  material. 

To  form  a  correct  diagnosis  of  ha^matocele  the  history  of  the  case  is  most  important  ; 
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indeoj,  more  so  tlian  llio  local  symptoms,  fr>r  it  is  certainly  true,  tl»at  by  tlm  latlor  alone, 
in  some  instanceg,  it  is  almost  iinpossibU-  to  make  out  the  true  nature  ot'  liie  atfection. 

By  teat/  of  summari/  it  may  bt:  stalfil  llint  a  lurmatacele  is  tisniillya  uniibrmly  smooth, 
tens*',  ami  ;i<'ji-lran.sjtar('irt  tumor,  with  ati  htdixtinct  seu^taiiou  ol"  Huctutitiou,  hut  with 
dittinrt  evidence  oi' testicular  [iiiin  on  pressure.  It  maybe  accompanied  with  pain  during 
the  early  |>eriod  of  the  aiieetion  from  the  distention  oftiie  cyst,  but  not  at  a  tater  date,  or 
during  its  ohronie  stage,  unless  softening  down.  A?i  time  |(}i«>»es.  it  will  become  harder, 
it  no  symptoms  of  intlammation  show  themselves;  but  on  tlieir  manifesiation,  evidenee 
of  suppuration  will  skhiii  a|ipear,  for  h.eraatoceles  have  not,  as  a  rule,  a  disposition  to 
remain  quiet  like  hydrw^ek's,  but  tend  to  o[»en  outwards  by  the  breakiug  up  of  the  coagu- 
lated blood  which  h<'us  been  etl'used,  and  the  inflammatory  [irocess. 

The  symptoms  which  indicate  the  prrsence  of  a  htKimttocelf  of  the  spermatic  cord  are 
somewhat  similar  to  thosf.  already  described  for  vaginal  havmatocele,  tlu^  difference  in 
loealiiy  being  remembered.  It  is  gfneraUy  produced  by  a  blow  or  Htniin,  as  in  the  ordi- 
nary vaginal  laematoeele.  It  can  be  diagnosed  by  the  suddenness  of  its  ap|jeaninec,  or 
the  suddemiess  of  (he  enlarged  liydrocele  sac,  I)y  the  opacity  of  the  swelling  and  tendency 
to  consolidation  which  it  possesses,  also  by  the  acconii)anyiiig  ecchymosiis  of  the  partA. 
Cases  are  recorded  by  Kowinan,  Curling,  and  otiiers,  in  whtcli  this  disease  obtaine*! 
enormous  dimensions,  but  such  examples  are  very  rare  ;  Ihe  affection  being  very  un- 
common. 

On  the  source  of  the  blood A  very  common  question  with  students  is,  as  to 

the  origin  of  the  blood  in  these  eases  of  hirmatocele,  and  in  the  sjionlaneotts  eases  and 
those  following  a  strain  or  injury  with  an  apparently  sound  testis,  this  (pjestion  is  difficult 
to  answer  with  certainty  of  accuracy.  There  can  be  little  doubt,  however,  that  a  «listinct 
rupture  of  some  of  the  vessels,  probnbly  veins,  which  ramify  U[)on  the  lo<ly  of  tlie  testis, 
or  on  the  tunica  vaginalis,  must  have  taken  [dace. 

When  occurring  upon  a  hydrocele  or  after  the  operation  of  tappings  it  \s  probably  due 
to  the  distinet  rupture  or  perforatioiii  of  one  of  ihe  large  veins  which  r:imify  outside  the 
tunica  vaginalis,  into  its  interior,  or  of  one  belonging  to  the  body  of  the  testis. 

Scarpa  relates  a  case  ofha^inatoeele  in  wliich  the  s[H^rmatic  artery  was  wounded,  and 
Sir  A.  Cooper  another  in  which  a  distinct  rent  in  the  tmiica  vaginalis  was  found  on  dis- 
section.    This  latter  eomiition  is  probably  the  most  common. 

Trkatmf.nt. — The  treatment  of  hemorrhage  into  the  tunica  viiginalis  testis,  or  cord, 
differs  in  no  respect  from  tlic  treatment  of  hemorriiagH  into  any  other  part  of  ilie  body. 
In  the  very  earliest  period  of  its  occurrence,  rest  in  the  horizontal  posture,  with  the  lesti- 
clef-  well  raised  and  the  np[>lication  of  ice  or  cold  lotion  are  the  most  efficient  mejms  to 
Rrrest  the  ffow  of  blood  and  relieve  pain,  lly  such  means,  the  blood  may  also  be  reab- 
sorbed and  all  future  misidupf  prevented.  Shouhl  the  blood,  however,  remain  fluid  lor  a 
long  timf,  and  no  symptoms  of  reabsorptioti  or  of  inffammatury  action  manifest  thf-msflvcs, 
it  is  a  sound  practice  lo  draw  off' the  Ibiid  oonlents  with  a  trocar  and  canula.  1  have  had 
a  case  in  wldch  this  course  wat^  adopted  with  gt^ud  effect. 

If  tiigns  of  iiiffuiamation  appear  soon  after  its  occurrence,  cold  lotions  and  leeches,  with 
tlie  aid  of  saline  purgatives,  may  occasionally  be  found  efficient  in  arresting  its  progress, 
and  to  allow  of  the  subse<pjent  reabsorptioti  of  the  etlused  blood.  But  «hoidd  symp- 
toms of  suppuration  show  tliemselves*  or  of  tlie  soflening  down  of  the  coagula,  a  free 
incision  into  the  cyst  or  tunica  vaginalis  is  the  only  sound  pi*5ictice^  the  whole  semi-solid 
contents  being  thoroughly  turned  out,  and  the  interior  of  the  sac  jdlovved  to  granulate. 
In  old  and  chronic  ca.ses,  with  thickene«l  sac  walls,  tlie  same  treatment  is  also  effectual. 
I  possess  tlie  records  of  many  c«ses  in  which  this  plan  was  carried  out  with  niark<,'d 
l»enetit.  In  one  case  of  only  four  months'  duration,  and  in  another  of  twenty-nine  years, 
in  which  the  tunica  vaginalis  was  at  Injist  half  an  inch  thick,  and  in  botli,  a  good  recovery 
followed.  I  need  hardly  add  that  excisii>n  is  rarely  called  for  in  the  treatment  of  these 
cases,  although  owing  to  difficulties  in  the  diagnosis  it  may  occasionally  have  been  hud 
recourse  to.  1  have  seen  several  such  instances,  but  beyond  the  loss  of  the  organ  no  evil 
resulted.  In  old  cases  of  hiemaiocele  in  aged  subjects,  the  practice  of  excision  is  prob- 
ably the  best ;  but  in  the  young  and  middle-uged  ii  cannot  be  advised.  The  treatment  of 
ha'iiiatocele  of  the  cord  is  to  be  conducted  on  similar  principles. 
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ON  DISEASES  OF  THE  TESTICLE, 

On  Inflammation  of  the  Testicle, 

Under  the  term.  Orchitis,  most  iiuthora  have  heen  In  the  linhft  onnclmlinc;  the  inflam- 
mation oi'  two  distinct  |n»rtion!*  of  [Uv  tryticlc,  and  of  niixin«j  u|>  the  symiitoms  of  the  two 
nfiections  to  the  ]>rev<Mition  of  a  souiul  and  clear  undersiandin;;  of"  tlie  atiljiecl.  In  this 
chapter  I  ahatl  nttempt  to  se|>arute  the  two,  and  described  iiillauimution  of  the  epididymis 
as  one  affection,  and  intlnmmation  of  the  true  secreting  ghmd  u.-*  another,  culling  the 
former  epididymitis,  and  the  hitter  orchitis.  In  certain  cassea,  it  is  true,  both  stnictiires 
are  involved  in  the  intlamtniitury  aeiion,  and  to  this  state  I  sfiul!  apply  tlie  term  tettitis  ; 
the  tl)ree  words  accuriit*dy  indieatirifl;  tlie  true  seat  of  the  nuihidy^  and  their  use^  eonse- 
quently,  tendin;^  to  faeililate  it.-^  better  ^tudy. 

All  snrfj;eonsi  will  he  ready  (o  ndtnil  the  distinctness  of  these  Iwo  parts,  anatomically 
and  physiologically,  viz.,  llie  ejiididymi'^  and  the  gland.  It  is  as  well  also  to  acknowledge 
that  palliolojiieally  they  ale  coni^tantly  divideil,  and  I  am  certain  that,  lo  the  sliid<*nl  of 
the  aJfectioni*  of  this  organ,  such  a  division  tends  to  a  more  ready  discrimination  and 
appreciation  of  the  several  diseases  of  the  testicle. 

As  a  preliminary  lo  the  more  special  clinical  and  pathoUigicnl  consideration  of  tK«'se 
diseas*'s,  the  lbllowiji«^  observations  of  Sir  J.  Paget,  as  given  by  Curling,  upon  the  devel- 
oimitMit  of  the  epididymis  and  testis  may  be  read  with  interest  and  advaniage. 

.Sir  J.  Paget  observes  **  that,  in  the  normal  course  of  hunian  deveIo|iment,  the  proper 
genital  organs  are  in  either  sex  developed  in  two  distinct  pieces,  namely,  the  part  for  the 
formarion  of  the  genenUive  substance,  the  testicle  or  ovary,  and  the  pan  for  the  convey- 
Huce  of  that  substance  out  of  the  body,  tin*  seminal  duct  or  ovi-duct.  The  testicle  or 
ovary,  as  I  lie  case  may  be  (and  in  their  earliest  periods  they  cannot  be  distinguished)  is 
formed  on  the  inner  concave  side  of  the  corpus  WdHliantna,  and  the  seminal  or  ovimIucI, 
which  is  originally  an  isolated  tube  closed  at  both  extremities,  passes  along  the  outer 
hordt^r  of  that  hudy  from  the  level  of  the  formulive  orj^an  above,  to  the  cloaca  or  common 
t»inus  of  tilt!  urinary,  ;;enital,  and  digestive  systems  below.  The  perl'eclion  of  develop- 
ment is  altarned  only  by  the  conducting  tube  actpiirlng  its  just  connections  at  once  with 
the  formative  orgaTi,  and  through  the  medium  of  the  cloaca  with  the  exterior  of  the  body. 
The  sexual  character  is  tirst  established  when,  in  the  male,  ilie  formative  and  conducting 
organs  become  connected  by  the  development  of  intermediate  tnhes  which  constitute  the 
epididymis;  or  when,  in  the  female,  a  simple  aperture  is  formed  at  the  up|)er  extremities 
of  the  conducting  tube,  and  is  placet!  closely  a»ljaeenl  lo  the  formative  organ.  In  l»olh 
sexes  alike  ibe  lower  extremities  of  the  conduciing  tubes  first  open  into  the  common 
cloaca,  and  suhsequenlly,  when  that  cavity  is  {lartilioned  into  bladtler  and  rectum,  or 
bladiler,  vagina,  and  rectum,  they  acquire  in  each  their  just  c«ujneclions,  and  become  in 
the  male,  the  [>erfecl  vasu  defercntia,  antl,  in  the  female,  Fidlopian  tubes  an<l  uterus." 

I  will  remind  the  sltiilent  tiiat  the  epitlidymis  naturally  furms  (lie  [)t)sterior  ami  outer 
part  ol"  the  testicle,  and  the  secreting  portion  or  true  glaml,  the  anterior?  that  the  tbrmer 
in  a  perfiietly  healthy  state  is  only  ijidistinctly  felt,  the  vas  deferens  on  being  traced  down- 
wiirds  from  the  coril  losing  itself  as  it  were  in  this  fmrt»  The  body  of  the  gUind  can 
always  be  made  out  by  its  smooth  and  elastic  globular  form. 


On  Ei'idiuymitis,  oh  Inflammation  of  the  Seminal  Dcct* 

Inflammation  of  the  epididymis  may  be  caused  by  some  local  inguinal  injury,  or  the 
pressure  o\'  n  truss,  but  as  a  rule  it  is  a  consecutive  affection,  and  occurs  in  MAsocMation 
with  gtmorrh'ea,  or  as  ihe  result  of  some  irritation  of  the  prostatic  urethra,  such  an  iho 
pn-seiiee  of  a  calcuius,  or  the  passage  of  a  sound  or  lithotrite.  It  is  due  to  an  extension 
of  inflammation  from  the  urethra  down  the  vjis  deferens  to  the  epididymis,  and  is  an 
inflammation  of  the  seminal  duct  and  not  of  the  seminal  gland.  It  generally  comes  on 
suddenly,  and  is  atteruled  with  considerable  pain-,  a  markeii  etdargement  of  the  epididy- 
mis or  posterior  part  of  the  testicle  f<>rming  its  chief  local  symptom.  Il  is  eonsianily  pre- 
ceiled  by  severe  pain  in  the  anal  and  iliae  fossie,  and  aecompanied  by  special  lendernwsa 
of  the  part,  this  tenderness  being  readily  traceable  tip  the  cunl,  which  is  occ4isionallr 
swollen  ami  (rdemalous.  It  is  usually  attended  with  a-tleuui  and  rt.Hlne&s  of  the  5orotum 
over  the  inflamed  tube. 

The  enlargement  of  the  epiditlymis  is  very  rapid,  and  in  some  instances  vrry  giTftt. 
It  invariably  assumes  a  s^teciul  outline  when  utic.ompltcated,  that  is,  when  eonfinecl  lo  tliis 
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Bpecial  ]tart»  ilio  ppidiilymi!*  appeftrin*;  of  »  bont  or  truncatr<l  lialf-mnoin  shape,  lialUing 
tijf  body  c>r  the  teslicle  in  il*  i-om-nvjiy,  Tlie  lowc^r  purtiuii  of  tliis  boily  is  usually  the 
most  enliirfr^'d,  hf  ing  compostt'ti  of  tlte  grfaler  number  of  tlic"  i!on volutions  ot*  iIm*  tubes, 
and  r.onsLniucuily  eonlainlii^  more  t;imnrchve  lis;(ue«  since  it  is  liom  tint  iidiltrution  with 
influniinntory  ctr«sion  of  ibis  connective  tissue  amuntl  the  inflamed  i^eniinul  duct  that  this 
enlnrijement  is  prodneed. 

The  jtt^ection  geneiully  is  acute,  f-omes  on  suddenly,  rnna  a  rapid  ecmrse,  and  is  accom- 
panied iti  most  patienis  by  some  con,'*tiliitional  di?>nn'bance.  In  s<»ijh':  subjects*  tlii.s  is  very 
severe,  while  in  otbern  it  is  of  a  miJiler  description,  the  aliurpness  of  the  inHammation  and 
the  peeidiartiy  of  the  palientA  inHuencing  the  severity. 

It  is  at  times,  however,  complicated  with  olber  conditions,  such  as  an  inflammation  of 
the  true  secreting;  portion  of  the  lestjcle,  Ijui  tiiiji  complication  invariably  occurs  as  a  secon- 
dnry  symptom,  and  i^  produce<l  by  the  direct  ex{eu#i)(ui  of  (be  tltsi-iuse  from  the  seminal 
duct  to  tlie  glaoil.  I  have  never  seen  a  peiiuine  orcbiti??  or  intlammution  of  the  semiiml 
gland  as  a  result  of  ;gfononha'a,  except  as  an  extension  ol'  the  iiiHiunntalinn  from  I  be  epi- 
didymis, and  it  is  in  c|uile  exceptional  examples  of  ibis  aflc'ction  that  the  body  of  the 
testicle  is  ever  involved. 

When  the  gland  itself  is  inHamed,  the  diagnosis  is  readily  made,  the  enhirfremeiit  and 
great  tendernes.s  of  ibe  part  clearly  indicating  wbal  is  the  matter.  The  whole  organ  pjf- 
R^nls  an  ex[>anded  but  HaHened  aspect,  the  swelling  of  the  epiilidymis  posteriorly,  and  of 
tl»e  body  of  the  testis  anteriorly  prudueirtg  this  peculiar  hitemlly  fattened  outline.  The 
two  inflamed  parts  will,  however,  he  always  felt  tlistinct  from  each  oilier,  and  can  be 
readily  distinguisheil.  There  is,  however,  a  seemid  comitlication  of  epididymitis,  more 
common  than  that  just  described,  wiiich  is,  the  effusion  of  iluid  into  the  tunica  vaginalis 
or  ibe  pixxluction  of  an  acule  Jiydrocele,  and  I  am  disposeil  to  tltink,  that  it  is  this  appa- 
rent swelling  of  the  organ  which  has  given  rise  to  the  mislakeu  idea,  that  true  testitis  i^j  a 
common  aitleolioii  after  gtmorrlnra.  The  enlargement  ot  ibe  organ  lr(»m  such  a  condition 
is.  however,  very  ditferenl  I'rom  that  already  described  as  due  to  an  inflamed  gland.  It 
ia  more  globular,  tense,  and  ebistic  ;  it  is  certainly  etpially  painful  with  that  affection,  but 
its  true  nature  cnu  be  readily  made  out  by  its  iranslucency,  and  the  |)resence  of  rtuctuatiou 
on  palpilion.  It  is  the  result  r»l'  a  direct  extension  of  the  intlammarion  from  the  epididy- 
mis 10  the  tunica  vaginalis,  antl  the  following  explanation  of  its  occurrence  by  Geudrint 
as  given  by  Curling,  wljo  assents  to  its  soundness,  seems  most  satisfactory,  since  it  is 
certainly  borne  out  by  clinical  observation.  He  says  "  when  the  subserous  cellular  tissue, 
which  always  pnrtici pates  in  the  inflammation  of  a  serows  niembniinc,  penetrates  into  the 
interior  of  an  organ,  it  becomes  a  ready  means  of  communicaliiig  the  intiatnmnlory  action^ 
but  when  the  contiguous  organ  in  subjacent  parts  is  of  a  different  structure  from  that  of 
the  cellular  tissue,  the  extensitm  of  iiiffafnmation  inwards  is  cbeckeil.  Thus,  in  the  cjise 
of  the  inflamed  itinica  vaginalis,  I  he  cellular  tissue  readily  transmitteil  the  morbid  action 
to  the  epididymis,  but  the  luiiica  albiiginea  arrested  its  progress  to  the  body  of  the  testicle, 
and  this  explains  the  fact  that,  after  inflammation  of  the  tunica  vagiiuilis  exciled  by 
injection,  the  biMly  ot  the  gland  is  rarely  found  to  sutfer.  On  the  oiher  hand,  the  epididy- 
mis is  seldom  att^jcked  with  inflanvnialion  wilbout  the  disease  lieing  quickly  propnguletl 
to  the  tunica  vaginalis."  The  hydrocele,  as  a  rule,  however,  disapjiears  as  the  disease 
subsides  in  the  epididymis,  it  being  exceptional  for  the  former  condition  to  remain  wlien 
its  cause  has  been  removed.  As  ft  consequence  of  this  ejadidymitis,  it  is  by  no  means 
unconnnon  for  a  considerable  thickening  of  I  he  seminal  ducts  and  of  their  surrounding 
cellular  tissue  to  n-nuiiii  for  many  weeks  or  even  monibs.  In  the  majority  of  cases,  how- 
ever, this  result  does  not  fake  jjlure,  for  in  the  beallhy  subject  there  is  every  reason  to 
lielicve,  that  with  the  inflanuniition  all  effusion  <lisappeai-s,  iirtd   the  organ  is  left  as  sound 

it  was  before.  In  the  cachectic  paliejit  this  hiippy  event  d«H*s  not,  however,  always 
take  place,  nrnl  more  or  less  thickening  of  the  inlhnned  pait  will  generally  be  observed, 
the  e[)ididyniis  feeling  indurated  and  enlarged,  and  in  parts  nodulated  Jiud  cordy.  It  hiM 
been  a  disputed  point  by  [latladogisls  whether  this  eornlition  ever  leads  to  an  atrophy  or 
destruction  of  the  testicles,  or  whetl>er  it  has  any  influence  upon  the  true  tunctioii  of  the 
organ  in  causing  sterility,  and  upon  this  point  1  have  no  positive  facts  lo  adduce,  though 
1  have  certainly  seen  a  wasting  of  the  glanduhir  structure  of  tlie  testicles  after  intiammu- 
tion,  the  result  of  an  cpididynjitis.  In  one  instance,  I  witnessed  inflammation  of  the 
body  of  the  testis  in  a  young  m»n  who  married  at  a  time  when  he  had  a  marked  indura- 
tion of  the  epididymis,  the  resuli  of  an  attack  of  inflammation  some  moinhs  previously. 
1  entirely  attributed  the  inflJammalion  in  his  case  lo  the  refenlion  of  seminal  secretion  from 
the  obstruction  to  the  semitial  duct  the  result  of  the  old  epididymiiis,  since  we  know  that 
44 
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all  diicfs  or  canals,  when  strrroiinded  by  organized  inflnmmntory  prmlucLs,  are  liiibl**  to 
obsfruction  or  stricture,  and  it  is  only  rljilit  to  hflit've,  tlini  tin-  si>erinattc  ducts  are  obeilient 
to  tlie  same  lnw\  ftltljoiigh  tliis  resnli  nmy  not  be  vny  ronimon. 

On  the  dictum  of  Sir  A.  Cooper,  it  hti-s  gt-neriilly  been  ajsserted,  that  the  loft  testis  is 
more  often  attaclieU  in  ca«es  of  epididymitis  than  the  riijht,  but  Mr.  Curlinj;,  in  his  ndmi> 
rahle  ireatise  on  the  testes,  disproved  the  Iruih  of  this  assertion  and  showed  that  in  138 
cai>ie8  of  this  affeetion  the  rij^ht  testis  was  the  seat  of  the  disease  in  7^  exam[»lej*,  the  left 
in  4!l,and  both  ♦jlan<ls  in  1 1.  My  own  {i3:uref»,  too,  bear  out  the  truth  of  these  eoneUi«ion8, 
for  out  of  78  consecutive  examjdes  of  epididymitis,  i3.*j  were  of  the  right  organ,  2r»  of  the 
lett,  4  double,  while  in  9  the  fact  was  not  stated.  T/te  ricfht  organ  is,  there/ore,  wore 
often  aJfecUd  than  the  lejltt  while  in  hydrocele,  llie  ieji  side  is  the  most  frequent  seat  of 
disease* 

With  rPv«pect  to  the  cause  of  the  disease  I  look  some  pains  during  the  eight  years  I  wa» 
registrar  at  Guy's  to  find  out  if  the  general  opinion  was  correct  that  the  epididymitis 
usually  supervened  on  the  disappearance  of  the  urethral  disrlmr<i;e,  and  was  relieved  on  its 
reapiieurunee  ;  or,  if  it  could  not  be  tniced  to  any  peculiarity  in  the  treatment  of  the  gonor- 
rhtra,  to  any  neglect,  or  other  cause.  I  have  to  confess  that  I  was  not  able  to  connect 
these  phenomena  in  any  way,  as  the  epididymitis  raiule  its  (ip]>earance  during  all  stages  of 
the  eorn[daint,  and  under  every  kind  of  condition  ;  wlien  injections  were  employed,  and 
when  they  were  not,  whtMi  copaiba  and  cubebs  had  been  taken,  and  when  they  had  not, 
although  in  some  cases  the  diminution  of  the  discharge  and  appearance  of  the  ejiididymitis 
were  coincident ;  but  such  a  refstilt  h  only  consistent  witii  the  general  rule,  that  an  intlam- 
inaiion  set  «p  in  one  part  tends  to  relieve  an  intlammaiion  existing  in  another,  and  more 
particularly  in  a  neighboring  tissue.  The  disease,  however,  appt'ared  in  a  majority  of 
cases  of  neglected  gonorrhoea,  and  in  olhers,  in  which  strong  injections  had  been  reck- 
lessly employed  ;  but  more  |mrlicularly  in  the  cachectic  and  irregularly  living  patients^ 
who  had  been  utterly  regardless  of  their  atTection,  and  taken  no  means  to  keep  the  leiitefl ' 
well  suspended. 

Treatment  of  epididymitis. — The  treatment  of  this  aflfection  must  depend  upon 
the  intensity  of  the  inttammation  and  the  severity  of  the  local  and  constitutional  symptoms 
which  it  produces.  Rest  in  the  hurizonlal  posture  with  elevation  of  the  testes  or  even  of 
the  pelvis,  active  purgatives,  with  saline  medicines  combined  in  acute  ca*08  with  tartar 
emetic  or  colchicum  wine  are  advantageous;  the  local  application  of  ice,  hot  poppy  fomen- 
tations, or  swathing  the  part«  in  cotton-wool, 
are  often  sufficient  to  check  the  disease  at  its 
onset,  and  prevent  its  passing  into  a  chronic 
stage.  It  is  also  a  wis**  measure  to  administer 
an  opiate  at  night.  When  the  local  symptoms 
and  pain  are  very  severe,  leeches  may  be  ap- 
plied  to  the  neck  of  the  tumor,  or  tmi?  of  the 
turgid  veins  in  the  scrotum  opened.  Tlir  u&e 
t»f  mercury  does  not  appear  to  be  of  much 
value,  exce]>t  as  a  purge. 

If  the  patient,  however,  tVom  social  feaAotifi, 
objects  or  is  unable  to  keep  at  rest,  the  pans 
must  be  well  supported  by  a  i«ua|)en9ory  band- 
age, and  a  very  efficient  5us|>ensor   is  furm« 
by  a  handkerchief  fohled   cross  way*  in  a  tri- 
angle, the  ajM'X  of  which   is  well    braced    up 
posteriorly  by  a  piece  of  tape,  or  bandage,  and 
the   base  attached  firmly  to  a   band   bnniglitl 
rotmil   the  wrist.     The   «ame   treatment  inus 
th«'n  be  pursued  a&  we  have  already  indiralt^d.^ 
(Fig.  4-2 fi.) 
Tlie  treatment  by  compression,  by  means  of 
strapping  or  an   india-rubber  bag  has  also  been  strongly  adv<M'rtted.     1  have  UH*d  it  biitd 
little  in  the  acute  atl'ection,  although   in  the  more  clironic  or  Mubaeute,  when  the  disr 
has  passed  into  an  inactive  stage  and  little  remains  behind  but  the  product  of  the  inflam*! 
matory  process,  the  treatment  by  pressure  appears  very  valuable,  indeed,  more  so  lliaQI 
any  with  which   I  atn  acquainted  ;  nothing  tending  more  to  batten  the  absorption  ol*  fli«l 
inflammatory  product.     (Fig.  431.) 

Vidal's  plan  of  puncturing  the  tunica  va^nalis  or  even  the  testis  itself  baa  been  freely 
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practised  by  some  English  surgeons,  nnd  Mr.  II.  Smitli  spenks  liiglily  of  its  value.  I 
iiave,  however,  never  seen  a  case  calling  for  so  seveiv*  a  measure.  When  tension  exists 
an  incision  into  the  tunira  vaginalis  may  be  made  with  impunity,  but  I  should  hesitate  to 
puncture  the  testicle  unlejis  suppuration  were  present. 

ir  mercury  is  ever  needed  in  this  alT«.'ClIon,  il  is  at  the  chronic  stage,  for  as  its  power, 
doubtless,  lies  in  its  tendency  to  produce  disintegration  of  infhiuirtuitory  product^s^  so  it 
prevents  the  or^nization  and  t'libsicquenl  contraction  of  such  in  and  arfiund  the  spermatic 
ducts  which  f)roduces  the  special  evil  effects  of  epididymitis.  When  I  have  had  occasion 
to  u*e  it,  I  have  done  so  as  an  ointment  applit^d  wi»h  pressure  to  the  part,  hut  how  far  the 
good  results  which  1  have  had  frojti  the  pnu-tice  haA  l>een  due  to  the  pressure  alone  I  am 
unable  to  say.  Of  htte,  1  have  been  accii-stomed  to  employ  sirnpk'  presstire  in  these  cases, 
and  have  no  reason  to  believt^  my  success  has  been  less  favorable  than  previously. 

If  siipptiration  takes  j»lace  as  a  conseipieuee  oiepididynjitia,  a  result  which  occasionally 
hap|»enji,  ii  is  well  to  0(>en  the  abscess  early.  an<l  freely,  h»  by  such  a  practice  llie  di.s. 
charge  finds  easy  vent,^  and  the  formation  of  sinuses  is  prev*'nted.  Water  dressing  to  the 
part,  and  tlu^  use  of  the  suf«]ienisory  bandage  are  the  best  subsequent  local  means,  while 
ionics  and  good  living  are  generally  required. 


Ojt  Acute  Orchitis  or  Inflammation  op  the  Seminal  Gland. 

Orchitis  or  inflammation  of  the  seminal  gland  a.s  an  acute  affection,  for  the  most  part, 
occurs  as  the  result  of  an  injury,  but  appears  at  times  spontaneously  without  any  such 
cause,  and  more  particularly  in  cnnnoction  with  parotiditis  or  mumps.  It  may,  too,  he 
due  to  an  extension  of  intlammntion  from  the  epididymis  or  spermatic  duct,  but  it  rarely, 
if  ever,  takes  place  as  a  primary  atfeotion  in  connection  wiih  gonorrluiia. 

Acute  orchitis  may  also  attack  the  g;hind  in  its  descent  into  the  scrotum,  and  the  fol- 
lowing case  illustrates  this  fact :    Robert  11 ,  let.   12,  w&s  brought  to  me  at   Guy's 

Hospital  on  .June  ^0,  18')9  ;  and  as  he  walked  into  the  room  it  w&s  at  once  observed,  that 
his  body  was  bent  unusually  forward,  and  his  movement  much  rejstrainetl.  The  ri</ht 
testicle  not  having  descended  from  the  abdomen  cotild  not  be  felt,  and  the  left  had  first 
shown  it>ielf  at  the  external  ring  three  days  before  the  boy's  a|)plication.  Pain  in  the 
groin,  extended  upwards  towards  the  loin,  having  been  experienced  for  two  weeks  pre- 
viously.  The  testicle,  which  had  [lapsed  down  the  canal  and  psirtially  through  the  externul 
ring  wa*  alxmt  as  big  im  an  egg,  and  remarkably  tender.  Tlie  horizontal  posture  was 
ordt^red  to  be  maintained,  with  (he  tliigh  flextnl,  and  cold  lotion  or  ice  applied.  In  three 
day?,  the  8ym()Ioms  had  somewhat  abated,  ami  at  the  end  of  the  week  the  swelling  was 
much  lesis.  On  July  11th,  or  the  twenly-first  day  after  coming  under  observation,  the 
testicle  had  passed  the  external  ritig,  although  resting  close  lo  it  in  the  scrotum.  In 
another  week,  all  pain  had  subsided  ;  the  testis  was  free,  and  the  patient  diaappe^ired  from 
observation,  being  quite  well. 

Un  August  Kitii,  1H71,  I  saw  with  Mr.  Forman,  of  Stoke  Newinglon,  a  boy^  ajt.  14, 
with  acute  intlammalion  of  the  left  testis,  which  was  at  (he  internal  ring.  It  was  accom- 
panied with  such  severe  local  and  abdominal  pain,  constipation,  nnd  vomiting,  as  to  lead 
Mr.  Forman  to  suspect  the  jiresence  of  a  hernia.  I  saw  the  patient  with  tliese  symptoms, 
and  finding  an  inflamed  painful  inguinal  swelling  the  i*ize  of  an  egg^  I  explored  il  with  a 
scalpel,  and  discovered  the  tijnic4i  vaginalis  tilled  with  pus  and  a  small  undeveloped  testis. 
All  the  symptoms  s^>eecli!y  subsided  after  the  operation,  and  a  good  recovery  ensued. 

The  symptoms  of  acute  orchitis  are  very  marked  an<l  its  diagnosis  eAsy,  for  the  rapid 
enlargement  of  the  b<idy  of  the  gland,  its  Jialtened  oval  form,  and  extreme  tenderness,  ore 
very  characteristic.  The  patient  will  com[dain  of  its  weight,  and,  if  standing,  will  pro- 
bably assume  a  bent  posture.  The  disease  will  be  accompanied  by  extreme  local  ternler- 
net^s,  and  pain  of  a  dull,  aching  character  which  passes  up  the  loins,  round  the  hips,  and 
often  down  the  (highs.  The  scnjtum  will  probably  manifest  some  symptoms  of  iiillam- 
mation,  such  as  swelling,  redness,  heat,  and  increased  vascirlarity.  In  exceptional  exam- 
ples there  will  be  some  eflusion  of  fluid  into  the  tunica  vaginalis,  but  this  complication  is 
not  so  common  after  acute  orchitis  as  after  epididymitis,  for  reasons  which  have  been 
already  given. 

The  constitutional  symptoms  will  be  those  of  gentle  irritative  fever,  and  vary  according 
to  the  susceptibility  of  the  subject  of  the  disejise,  in  some  coses  being  very  severe,  and  in 
others  less  so. 

As  a  rule,  it  nuiy  also  be  asserted,  that  acute  orchitis  tends  towards  recovery  and  seldom 
terminates  in  pu|i[»uration,  unless  it  be  of  the  tubercular  form,  or  atteciing  very  cuch*-utic 
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pnticnld.     In  one  known  <'xani|ile,  it  ended    in  frJHijzrene  of  tlie  |)apt.     This  case 
recorded  by  the  late  Mr.  Ilnrvey  Ludlow*  in  his  •nipuhlif^hcd  Jacksuniun  \trhe  es*i\y.      It 
was  undtT  the  care  of  3Ir.  Stanley,  who  was  induiM^d   lo  cui    into  the  ghmd  from  the 
severity  and  obstinate  i:liuractL'r  of  the  puin,  and  a  black  gan- 
[Fio.  427.  grenons  t-avity  was  expost^d,  which   wus  seen   nrier  death  lo 

have  occupied  halt"  the  orjran.     I  luivt?  the  records  of  a  case  in 
which  the  (latient  fiifitt'd   thnt  one  t4»8tjcl«  sloucrht^d  out  after 
/(jj^^^^^^^^^^,*)        inHunimatirni  six  mouths  [)n!viously ;  the  man  came  undor  treat' 
nient  for  inflninimition  of  the  oih<'r.     The  termination  by  Kup- 
j)uiiilion,  however,  oceasioniilly  take;*  place,  and  numerous  are 
the  examples  of  this  condilion  which  1  ^M>sse^lS.      Tlie:*e  cases 
may  also  at   times  end    lavorahly,  the  ahseess  licalin«j:  without 
any  evil  ret-ult,  bin  loo  frequently  the  diseliarge  of  the  abscess 
ends  in  what  has  been  variously  de^crihed  as  benign  fungus  of 
the  testis,  granular  swidliuf*:,  or  hernia  testis.     Tl»e  latter  is  the 
most  correct  and  intelligible  iinmeT  the  atfeclion  being  the  re- 
sult of  rapture  or  ulceration  of  the  tunica  albuginea,  and  the 
gradual  extrusion  or  hernia  of  the  tnbuli  of  the  gland,  the  ex- 
truded   gland    being    covered    with    gninulattt)ns.      Tlu!    true 
nnttire  of  this  afl'eetioii  was  first  described  by  Sir  W.  Lawrence  in  IHOH,  *  Edinburgh  MimI. 
and  SurtJ.  Journal,'  v«>l.  iv,  p.  2.'i7. 
Acute  orchitis  as  a  consequence  of  parotiditis  or  mumps  is  a  well-recog- 

ni/f<i  iitleclioH,  ahhnugh  ii  may  be  difhcult  to  e.xpjaiti  the  eoniiectiou  between  the  two. 
It  is  described  by  some  as  a  kind  of  metastasis,  but  ihcre  are  no  published  facts  tending 
to  supjiort  this  view  ;  no  one,  however,  being  disposed  lo  deny  that  the  one  atiection  occurs 
in  cfvnnectiori  with  ihe  other.  The  disejise  is  not  usually  very  severe,  and  commonly 
passes  away  with  little  treatment,  leaving  tlie  testicle  generally  soun<i,  few  ca^^es  being 
recorde<l  of  atrophy  of  the  glands  attributalde  to  this  disease.  The  symptoms  are  prccisel/ 
similar  to  thos<*  already  deserihed,  and  aectl  no  further  illustration. 

Treatment  of  acute  orchitis.- — The  orditiary  principles  of  treatment  applicable 
to  local  iiillainmation  in  general  are  lo  be  acted  tm  in  the  tt^ealmenl  of  this  atfectioii. 
Uest  in  the  horixontal  posture  with  elevation  of  the  jvarls  and  warm  Ibmentations  are 
essential  pointis  tor  observation  ;  leeching  the  groin  or  Ioc4il  venesection,  and  saline  purga- 
tives witJj  sedatives  are  the  chief  remedies.  Tfio  disease  has  a  tendency  lo  get  well  by 
itself,  and  unless  badly  treated  or  neglected,  or  attacking  very  cachectic  subjects,  this  will 
generally  be  attained.  Iti  extremely  severe  examph's,  when  the  intlammation  runs  high, 
t«rlar  emetic,  in  full  doses  is  a  most  valuable  drug;  while  colehieum,  in  half-drachm  doset 
of  the  wine,  with  saline  purgatives,  often  acts  like  a  charm.  Opium  in  full  doses  auij^f 
also  be  given  where  pain  is  severe,  and  constitutional  disturl)ance  great.  An  acutei 
attack,  however,  generally  runs  it.s  course  in  about  ten  days,  and  seldom  ends  oliierwij>«j 
than  well.     At  other  times,  the  local  application  of  ice  is  most  beneficial. 


On  Chronic  Orchitis. 

Chronic  inflammation   is  the  most  common  of  the  true  disease  of  the  eeminftl  gUnd 
and  may  follow  the  acute  atFection  or  an  injury,  but  most  frequently  it  is  induced  by  son 
SjH?cial  constitutional  condition,  such  as  gout,  tuberculosis,  and  more  particularly  sypbili«.j 

The.  general  synvptosns  of  chronic  orchitis,  from  wliatever cause,  are  much  alike, althougli 
they  ditfcr  in  some  minor  but  important  jXHais.     In  the  syphilitic  affection,  the  symptoiiM 
are  somewhat  peculiar,  and,  us  it*?  diagnosis  is  important,  it  will  receive  special  considera- 
tion.    The  subject  will  consequently  be  divided  for  consideration  into  the  ordinary  fortus 
of  chronic  orchitis  nnd  syphilitic  orchitis.      CJtronic  inflammation  of  the  testicle  comes  oOa 
most   insidiously,  and  unless  it  follows  an  acute  attack,  is  so  unmarked  by  any  sfmciii 
symptfun,  and  unaccompanied  by  pain,  tliat  it  is  often  only  by  the  increased  size  of  tli^l 
gland  (hat  the  patient   is  inthiced  to  seek  advice.      In  some  cases,  however,  this  swelling 
i.i  aecom[)anied  by  pain  of  a  dull  and  aching  characler.      In  the  early  stage  of  the  ilis 
the  glaud  may  be  more  or  less  painful  on  manipulation,  bat  in  a  more  advanced  condition,' 
oi'  in  a  v(*ry  chronic  case,  no  local  pain  will  lie  experienced  even  on  somewhat  rough  ma- 
nipalation,  and  in  these  examples  even,  on  tirni  pressure,  the  ordinary  tc<.ticular  scn^tion 
will  fail  to  be  excited.     The  general  a[)pearance  also  of  the  testicle,  the  subject  of  ihl 
aflcclion,  is  somewhat  p«?culiar.     It  is  not  pyrifonn  or  globular  as  in  hydrocele  and  many"^ 
other  aflcctions  of  the  gland,  but  has  a  peculiar  flattened  outline  fix»m  side  to  side,  and  a 
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ih  even  surfitce,  unless  the  disfjise  be  associated  with  some  ofTiKsion  ir>fo  tFie  tunic::! 
vagintiliji,  when  tlie  tumor  Mill  niirnnilly  assume  ini>re  the  sliiipe  of  a  vaj^iual  liy<lrurele. 
But  the  simple  affection  is  rarely  as>nL'int«'il  with  such  a  coinjilieation,  and  when  it  is,  the 
flui'l,  as  rule,  is  secreted  in  very  small  (jnantities.  The  ejiididyaiis  iit  ex«7eptionaI 
examples,  from  the  extension  of  the  inflammation  to  its  tissue  may  be  slightly  enlarged 
and  thickened,  but  this  never  occurs  to  nuy  "rreal  extent. 

There  are,  alfso,  dehloin  ar»y  coniititntional  Fynijdotnf*  worthy  of  remark,  except  in  cachec- 
tic and  irrirahle  pjilierils,  when  the  dull  aching  |»ain  ot'  the  part  miiy  give  rise  to  some 
g^eneral  irritability  of  the  patient's  condition,  and  an  anxious  expression  of  countenance. 

The  patlioloji^y  of  this  affection  is  that  of  chronic  intlammatioft  of  any  other  part»  and 
consists  in  a  more  or  les.s  general  infiltration  of  the  ghmd  with  an  orgaiii/able  or  organized 
material,  the  itiHamnnitory  effu.'sion  sepaniliiig  the  secreting  tuhuH,  and  aHecting  them  in 
wayjs  determined  by  the  amount  of  lihrin  poured  out  between  them  and  the  amount  of  pressure 
to  which  they  are  subjected;  tlie  iiiHammatory  product  in  some  ciises  being  very  generally 
ditliised  between  the  tubuli,  while  in  others  it  ij^  deposited  in  irregular  masses.  When  the 
material  poured  out  is  very  great,  and  ecpjally  ditlused  between  the  meshes  of  the  testis, 
»*.  «.,  when  the  disease  is  extensive  or  of  long  standing,  that  condition  of  the  ghind  is  pro- 
bably produceil  which  is  indicaird  by  an  utitT  a!»sence  of  the  natural  sensation  of  the 
organ  on  handling,  or  on  lirm  pressure,  and,  under  siieh  circumstances,  there  is  tlm  grentest 
anxiety  for  the  snl>se<iuent  maintenance  of  the  integrity  of  the  organ;  Miiou;;h  slifndd  the 
disease  make  a  favorable  progress  towards  recov«'ry,  and  the  inHainnJiit(U'y  pnKltti-t  be 
reabBorbed,  the  pressure  will  be  prii|M»rti<«nately  removed  frotn  the  delicate  tubuli  of  the 
organ,  and  the  nailnml  testicular  sensation  be  restored. 

If  the  inflammatory  product  soften  down,  as  it  will  in  the  delicate  and  cachectic  subject, 
suppuration  will  lake  place,  and  in  proportion  to  its  extent  will  be  the  liability  to  a  hernia 
test  is. 

Again,  should  this  intlarnmalory  product  proceed  to  a  more  permanent  organization  and 
contract,  the  delicate  tubuli  of  the  testicle  will  suffer  in  proporlion  to  the  extent  of  the 
part  involved,  and  an  atrojdiy  of  the  organ  be  the  result  as  a  conseqwenee. 

All  these  complications  are  met  with  in  various  degrees  in  pruetioe,  and  with  greater  or 
less  frequency,  the  general  condition  of'  the  palienl  having  a  nunc  im(Mirlatit  infhietn.-e  in 
determining  the  result  even  than  llie  treaiment;  but  J  nuiy  add.  that  there  an-  f»w  affec- 
tions  which  are  more  amenable  to  good  treatment  than  that  now  tinder  eonsidenition. 

When  the  disease  is  remarkably  insidious  in  its  advance,  slow  in  its  progress,  and  pain- 
less in  its  character  ;  when  the|)alient  is  cachectic  and  irritable,  wild  anxious  counietumce, 
a  disfxjsilion  t<)  a  hot  skiei,  Jind  to  otiier  symptoms  of  const ituli^mal  irritation  ;  and,  more 
partictdarly  when  the  disease  ends  in  suppuration,  as  in  all  probability  it  may  when  coming 
on  and  progressing  in  the  manner  just  indicated,  it  is  reasonable  to  believe  that  the  organ 
is  the  seat  o(  tubercu/ar  mischiefs  ami  that  it  disorganizes  tis  a  result.  It  must  be  adtjed, 
too,  that  in  these  cases  the  tubercular  affection  is  probably  of  the  infiltrating  or  miliary 
tubercular  form,  and  not  of  that  crude  nature  which  runs  a  ditflirent  course,  and  to  which 
attention  will  subsequently  be  dii*ected- 

In  gouty  infiamination  of  the  organ,  the  symptoms,  as  a  rule,  are  not  50 
chronic  as  in  the  lIuss  of  cases  to  which  we  have  just  alluded.  Inde<.'d  they  may  more 
rationally  be  described  as  lieing  of  a  subacute  nature,  for  though  geiierally  coming  on 
slowly,  they  are  manifested  by  greater  local  tenderness  and  pain — the  pain  being  con- 
siderably aggravated  at  certain  periods,  and  most  probably  ul  niglil.  The  disease  has, 
moreover,  a  strong  tendency  towards  recovery,  and  not  towards  disorgtinizulion  of  tlie 
t«fltis.  Beside  these  syinpioms,  (ttliers  indicating  a  gouty  disp<jsition  will  pro[»ably  he 
present,  such  as  acidity  of  stonnich,  a  loaded  condition  of  the  urine,  and  a  more  or  less 
distinct  history  of  gout.  There  will  also  be  frequent  nocturnal  pains  of  a  darttJig  cliaracier 
in  the  op{>osite  testicle,  leading  the  patient  to  fear  a  double  attack,  and  when  these  pain* 
occur,  they  are  valuable  in  connection  with  others  Jis  diagnostic  symptoms. 


Symptoms  and  Diagnosis  ok  SirpiitLinc  ORciiixia. 

That  sypliilitic  inflammatory  disease  may  attack  the  testicle  as  any  other  ghunl  or  tex- 
ture of  the  body,  within  or  without,  .neems  at  the  present  day  a  tolerably  well-reoogni;ied 
pathological  fact,  aufl  the  credit  of  bringing  tliis  subject  clearly  before  the  profession  is 
largely  flue  to  tny  colh^iigue,  Dr.  Wilks,  I  pro|iose  now  to  |>oint  out  such  83'm[>loms  as 
may  aid  in  the  recognition  of  sypliilitic  intlammation  asiiffecting  tin*  seminal  jjlaud  tissue. 
Before  doing  so  it  may  be  well  briefly  to  consider  in  what  way  the  syphilitic  differs  from 
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other  forms  of  inflammation,  ns  sucli  knowledge  will  lu^tp  us  to  iinJersiand  the  loral  nlTec- 
tionj  and,  (brtunati^ly.  the  poinlK  of  ditfWence  are  nfithtr  numerous  nor  deeply  aeuUf^J, 
The  main  one  is  pulpahle  iind  appart-nt,  for  even  to  the  most  ca-^ual  observer  it  is  readily 
seen^  that  in  all  syphilitic  intiannnations  lliere  is  a  nuirked  tendency  to  the  deposition  of 
a  product  which  rapidly  undergoes  fibrous  channres,  and  teiuls  to  infiltrate  the  part  aH'ected 
with  an  organizuhle  or  organized  material  of  a  dense,  firm,  arul  Hhrous  structure.  We  see 
fill*  in  every  tissue  and  in  every  stage  of  the  di-sease.  We  see  it  manifesting  itself  pri- 
tnarily  by  the  almost  cartilaginous  hardness  of  the  base  of  the  true  infecting  chancre ;  we 
see  it  in  the  early  constitutional  symptomt*  of  syphilis,  in  the  ditlen-nt  eruption;*,  and  in 
the  greater  permanency  5f  their  akin  Rtaining;  in  the  different  atleclions  of  the  mucoua 
membranes  in  all  their  parts;  in  the  inlhiniiualion  of  the  eye,  cellular  tissue,  periosteum, 
and  bone.  The  pathologist  see*  it,  moreover,  in  the  varied  changes  found  after  deatli  in 
the  internal  organs  of  the  8y)dii]ttic  subject;  and  the  surgeon  sees  it,  likewise,  in  the 
inHainnialion  of  the  testes.  For  in  the  subject  of  hereditary  or  acquired  &ypbilis,  the 
tfcStieU"  may,  at  some  period  of  the  disea/fie,  and  generally  at  a  late  one,  beeon»e  the  seat  of 
a  syphilitic  inflammation,  which  manifests  all  the  peculiarities  of  this  pathological  con- 
dition. The  art'eclion  t!»  egsentiaJly  chronic,  as  much  so  as  the  other  forms  of  chronic 
orchitis;,  but  is  almost  invariably  confined  to  the  body  of  the  gland,  and  rarely  ntlects  the 
spermatic  duel.  It  is  (pjite  [lainless  in  its  nature,  I(n*al  and  general,  the  patient  bearing 
free  manipulation  without  Hinching,  and  often  tliinking  lillle  about  his  disease,  except 
from  the  increased  }<ize  of  the  organ.  The  irpeeial  seiisaiion  of  ihe  gland  usually  di»ap> 
pt^ars  at  a  very  early  stage  of  the  disease,  and  there  is  rarely  any  constitutional  <listurb- 
ance  accompanying  its  jirogress.  It  may  or  may  not  be  associated  with  other  sym[>toini} 
of  eons^titutional  syphilis,  but  u.sunlly  appears  alone. 

The  disease  manifests  itself  locally  in  a  special  manner  which  cbiims  attention.  1\ 
usually  afJV'cts  the  body  of  the  testis  and  both  testes  at  ditferent  periods  of  its  progrew,  ( 
thongh  rarely  at  the  same  time.  It  is  almost  always  complicated  by  the  presence  of  a 
vaginal  hydrocele,  which  at  limes  inereaj?es  to  a  considerable  size,  and  much  more  80  ihnn 
in  other  forms  of  chronic  orchitis.  The  most  chnracterislic  point  of  all,  however,  is  the 
remarkably  stony  induration  of  the  gland  and  its  peculiar,  irregular,  nmhilar  outline; 
small  iihrous  projections  being  distinctly  visible  from  the  body  of  the  gland  in  some  duoB^ 
while  in  others,  h>ose  bodies  are  f.dt  in  the  tnniea  vaginalis. 

In  the  majority  of  cases  this  disease  terminates  by  resolution,  and  apparently  Ip«v««»1 
the  gland  intact;  although  in  many,  a  gradual  %vastiiig  of  the  testicle  is  the  result,  whieU  j 
ends  in  atrophy,  and,  as  a  consecpience,  iri  sterility.  In  exceptional  cm^»,  sujtpurHlioni 
with  or  without  hernia  testis  may  lake  place.  The  disejise  too,  when  apparently  cured,-* 
has  a  n'niarkable  disposition  (o  return  on  tiie  slightest  provocation. 

The  treatment  of  chronic  orchitis There  are  few  affections  more  amenable 

to  treatment  than  clironie.  orchitis,  especially  when  taken  early  ;  and  there  are  none 
which  better  prove  the  value  of  j)res»ure  and  mercurials  in  procuring  the  absorption  and 
disintegraiion  of  inflammatory  prodiiel.^.  In  the  common  ivs  well  us  in  the  syphilitic 
orchitis  this  opinion  holds  grmd  ;  but,  in  the  gouty,  the  treatment  must  be  ramlitied  accord- 
ing to  the  special  pectdiurity  of  the  jiaticnt.  In  u  healthy  subject  with  good  powers  and 
an  unbroken  constitution,  any  form  of  mercurial  may  be  administered,  such  as  blue  pill 
in  four-grain  doses,  mercurial  iiuvnelion,  the  (deate  of  nierctjry  or  the  perchloriile ;  but  414 
the  object  of  the  surgeon  Is  neither  to  siUivate  nor  (o  bring  the  i»alient  rapidly  under  ibe 
intluence  ipf  the  remedy,  but  rather  to  procurt-  a  lengthened  and  e<pial  action  of  the  drngi 
upon  the  local  disease,  the  dose  should  be  carefully  regulated.  In  my  hands,  the  i<Mlid< 
of  mercury  given  in  one-gniin  doses,  with  Jive  grains  of  Dover's  powder  twice  a  day, 
the  mercurial  suppository  has  proved  eminently  beneficial,  the  testicle  being  well  Mrapjied 
U|»  by  common  soap-plaster.  (See  Fig.  4'U-)  In  a  more  cachectic  patient  in  whom' 
mercury  may  still  be  tolerated,  the  {lanie  treatment  may  be  employt-d,  though  in  smaller 
doses;  and  in  others,  the  mercurial  nmy  be  locally  applied  in  the  form  of  an  ointment,  or 
as  an  oleale  dissolved  in  oleic  acid  in  tlie  projiortion  of  five  per  cent.  During  this  limeyJ 
tonics,  such  as  cpiinine  and  iron,  may  be  administered,  as  well  as  good  living  and  fresh 
air  enjoined. 

In  certain  examples,  however,  occurring  in  ciichectlc  imtients,  it  may  not  geetn  dMim- j 
ble  to  administer  mercurials  in  any  shape,  and,  under  such  circumstiinces,  i(»dine  may 
substituted  in  the  form  of  the  io<lide  of  iK>tassium  in  three-  or  four-grain  divses,  gnubiall) 
increased  to  ten  or  twelve,  combined  with  balf-drachm  doses  of  the  syru[»  of  the  iodid«' 
iron  in  infusion  of  quassia,  three  times  a  day.  Locally,  strapping,  or  ratluT  prejwtirf^ 
should  still  be  enforced.     In  huspitnl  practice,  this  treatment  has  been  of  great  value;  by 
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it.  steadily  |»ersevered  in  for  six  or  eight  weeka*  even  the  worst  of  cases  may  he  ex|»'et«^<l 
lo  yield,  tlie  organ  gnidually  beeomiiig  aofttsr  and  more  luilural  in  sensation  and  8hai>«,  "^"^ 
at  liijtt  resuming  its  noruuil  condition. 

In  the  gouty  form  of  orcliitis  which  can  be  r«cogni«ed  or  guspected  by  the  gymptoma 
already  quoted,  the  adniinistratiou  oreolchicuni  is  very  benefieial.  It  should  l)e  given  in 
small  doses,  and  continued  tor  several  weeks.  Tlie  acetic  extract  in  luilf-gitiin  dose«,  with 
Dover's  [jowder  is  llie  Lest  form,  and  with  it  a  mire  may  generally  be  gimnmteed.  This 
form  of  disease  is  easily  reduced  when  t^arly  recognized.  It  i??  more  liable,  liowevcr,  than 
other  forms  to  re!a[ities,  but  less  so  to  disorganization  and  subsequent  atr(»|>liy. 

If  tliere  be  sudden  accessions  of  pain  in  the  juirt,  with  other  evidences  o\'  some  fresh 
inflammatory  attack,  the  a|»plic:ilion  of  a  few  leechea  with  hot  fomentations  is  very  ser- 
viceable, but  these  conditions  are  uncommon. 

When  vaginal  hydr'jeele  coexists  with  the  inflamed  glaml — a  fre<[ucnt  coTn|»lication  of 
the  syidiilitic  variety — it  is  a  good  [)i*acl]ce  to  draw  oft'  the  fluid,  lo  enable  the  surgeon  to 
apply  his  pressure  with  more  certainty  and  better  ettect.  It  \a  of  no  use  to  attempt  to 
cure  the  hydrocele  itself,  as  it  mtisi  he  i-emembered  that  the  hydrocele  is  the  direct  eon- 
sequence  of  the  diseased  testis,  and  titut  it  is  of  little  use  to  treat  tlie  eft'ect  of  a  diseased 
condition  and  not  its  cause.  Hemove  the  latter,  antl  the  former  will  probably  disappear; 
cure  the  orchitis,  and  the  hydrocele  will  generally  depart. 

I  have  the  records  of  a  rase  which  [wtswed  under  my  care  for  treatn>ent,  where  by  some 
oversight  this  attempt  had  been  made,  and  the  liydrocele  wa-s  tapped  and  injected  with 
iodine  on  three  difierent  M'casions,  witliout  success.  Under  the  subiequent  treatment,  the 
chronic  orchitis  disap|)e}ired,  and  with  it  the  hydrocele. 

It  is  not  always  desinible,  nor  is  if  possible  in  a  large  pmportion  of  cases,  to  keep  the 
patient  absoiuteiy  at  rest  during  the  process  of  treatmenl.  In  snme  it  is  athisable  to  <lo 
so  as  much  as  possible,  particularly  when  the  patient  experiences  more  pain  and  inconve- 
nience when  walking  or  moving  about,  but,  in  the  majority  of  cases,  it  is  sullicient  to  keep 
the  parts  well  snp[H>rt(>d  by  an  elastic  bandage  or  strapinng. 

In  the  consideration  of  the  treatment  of  chronic  orchitis  it  has  been  staled,  that  a  good 
recovery  may  generally  be  secured  by  tlie  means  which  have  been  suggested,  when  the 
disefue  has  been  taken  in  hand  at  an  early  period  of  its  existence ;  that  is,  when  not  more 
than  Hve  or  six  weeks  have  been  allowed  to  elfi|)se.  But  in  case  of  longer  standing,  ihe 
J>rogno^is  is  not  so  favorable  either  as  regards  the  removal  of  the  disease,  or  the  subse(juenl 
integrity  of  tlie  ^mrt  as  a  seminal  glan*l.  These  remarks  apply  more  particularly  lo  the 
syphililic  form  ot  the  aflection;  for,  if  of  long  standing,  the  tibrinous  matter  has  generally 
l>econie  too  welll  organized  lor  future  absorption,  and  when  this  is  the  ciise,  the  subsequent 
contraction  of  the  organized  product  will  almost  to  a  certainly  go  on  to  tlie  destmctinn  of 
the  seminiferous  tubuli,  and  an  atrophy  of  the  gland.  In  Guy's  Hospital  Museum  are 
seveml  adminible  specimens  exhibiting  this  result. 

Again,  in  certain  examples  of  chronic  orchitis,  whether  syphililic  or  otherwise,  suppu- 
ration and  diKiijiegration  of  the  gland  structure  will  take  place.  This  termination  may  be 
Buspected  when  the  disease  is  of  ii  very  torpid  character,  the  pain  of  a  conslanl  aching 
kind,  and  when  all  treatment  fails  to  influence  its  course. 

When  pus  has  formed,  its  early  evacuation  is  the  best  practice,  as  a  clean  incision  or 
ptinctun^  into  the  part  often  jirevents  that  destruction  of  the  glandular  structure  and  it8 
fibrous  covering  which  usually  precedes  that  troublesome  alTeetion,  hernia  testis. 

On  TlBKltCULAR  DlSKASE  OF  THE  TESTICLE. 

Tuberculur  disease  of  the  testicle  may  attack  any  part  of  the  organ — that  is,  either  the 
semiiuil  gland  or  its  dwct — t>r  it  may  affect  these  (larta  s<.-p3iniiely  or  together.  If  may 
show  itself  either  in  the  form  «)f  an  inliltration  of  the  so-called  miliary  tuberch^a,  vor  in 
the  more  distinct  and  usual  condition  of  the  yellow,  cheesy,  iinorganinable  material  de- 
scribed as  crude  tubercle.  When  it  apjiears  in  thi3  form  of  miliary  tubercle,  it  is  not 
characterized  by  any  very  delinite  symptoms;  indeed  the  inHltration  ot  a  gland  with  those 
small,  gray,  miliary  bodies  seldom  makes  itself  known  by  any  ou(^vard  visible  signs,  and 
their  presence  should  he  suspected  only  when  a  rapid  disnrgatiizalioii  of  the  part  tsikes 
place,  after  an  attack  of  acute  or  cltronic  inflammation.  Organs  thus  inflltnited  have  no 
power  of  resisting  the  inthtmmalory  process,  and,  whether  it  be  a  lung  or  a  testicle  which 
is  the  seat  of  this  afleclion,  active  breaking  up  of  tissue  with  suppuration  generally  ensues, 
I  shttU  exclude  from  present  considenitioji  those  interesting  csLses,  remembering  that  patho- 
logically they  arc  clearly  to  be  recognized,  while  practically  their  presence  can  only  be 
suspected  when  the  result  to  which  I  have  already  alluded  takes  place. 
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The  other  form  of  tuherciilar  testis  is  cljaracterized  hy  mori'  juieciu]  symptoms  lUii)  local 
i-oinruions.     It  may  involve,  as  ah-eadv  stated,  either  the  liody  of  the  gland  or  thr  f\tu\u 
dymis,  but,  dmihiless,  the  lattiT  is  the  more  t'requemly  diseiised.     It  i«  pHnernlly  distco^trrd 
accidentally  by  the  patient,  and  frequently  not  until  some  serondary  ehan^  in  the  "im. . 
luri'  is  about  to  show  itself.      It  ap|iears  primarily  as  an  indolent.  painle«i8  enUir;;em»ni  <rf 
the  e[)jdidyniiM,  and  is  described  tisnjdly  by  the  patient  as  a  lump  in  the  teslieh',  ihi?*  Im 
appearing  j^enerally  at  lli«  ujip^r  [)art.     This  s^ymptora,  in  all   probability,  i*  the  otdv  <" 
to  wliicli  attention  eiui  be  dniwn.  and  the  surgeon  will  recognize  it  at  one**  on  niitnipulati 
for  thi'  tubenntlnr  nintlt'r  will  leel  aw  if  some  Ibreign  body,  as  a  pea,  bean»or  nul.  luul  li 
plueed  between  thi'  convidnlrons  of  the  epididymi;*,  or  in  the  siib>ttunce  of  the  gtand.    Tl 
gland  is  not   {)ain(iil  on  pressure,  nor  in  its  irinclive  stage  does  tlie  ditiea^*  W'em  to  cnu! 
any  injuriows  inlJueuce  on  the  organ,  which  is  otherwise  natural   in  its  wnsnlion  a 
function. 

In  other  ease-*,  the  di.'iease  will  appear  as  a  gicn^ral  infiltration  of  the  pnrt  inrolvrd, 
fihould  this  be  the  epididyniii*,  it  will  be  enlarged,  indurated,  and   nodular,  p.ainleM 
haps,  and  inactive,  the  body  of  the  testis,  ajiparently  s(»und,  resting  on  thi*  concavity 
the  atfected  portion.      If  tlie  body  of  tb**  gland  be  the  part  aflfected,  like  symptoms  will 
present,  aliiiofijih  the  eidargenK^nt  will  !*how  itself  as  a  uniform  or  no«Juiated  expansion 
the  Kecrt'ting  structure;  ilie  epiilydimis,  or  seminal  duct,  Udng  quite  dintinct, 

Tliis  inactivity  of  the  disea-e,  Itowev^T,  ^U»:s  not  remain  always,  though  it  may  Ini 
months,  or  even  years — but  ihe  time  will  come,  when  tiie  tubercular  matter,  in  all  pf«l 
btlily.  will  Mifit-n  down,  smd  l!ius  excite  some  increased  action  in  the  part*  around.  I 
may  he  ihat  tliis  increased  action  in  the  |inrt  will  tirsi  draw  tlie  paiii-ni's  attention  to  hit 
aflvetion,  when  the  history  of  some  previous  thickening  of  the  organ  will  for  thf«  lirsl  ti»n« 
be  obtained.  Wlien  inflainnuilory  symptouis  are  once  developed,  liie  di{»ea»e  will  certAinljfi 
make  ra|iid  progress,  and  disintegniljon  of  tliia  unorganizable  tubercular  matter  accooi- 
panied  Ity  suppuration  will  speedily  follow. 

In  tubercular  epididymitis — for  swch  this  disease  maybe  named — local  siippunitioU  •' 
soon  appear,   with  the  discharge  of  ill-formed  pus  and  debris,  as  a  curdy,  friuhlt^.  aW"! 
granular  material ;  and  after  this,  sinuses  arc  apt  to  ftirm,  which  may  go  on  dischursing^! 
(or  a  period,  depending  on  the  extent  of  the  disease,  and  the  amount  of  foir^ign  niAicnal 
existing  to  disintegrate  and  soften. 

If  the  boily  of  the  testicle  be  the  part  implicated,  the  same  gradual  softening  and  «o}- 
puration  will  lake  place,  but  loo  ollen  it  will  be  followed  by  the  Ibrmation  of  the  Uervix 
testis  to  whicdi  iilbisioti  hiis  been  idready  made.  It  is  not,  moreover,  in  every  ca^e  oftlaj 
disease  of  the  testis  thai  disintegration  of  the  tubercular  material  is  to  be  expecietl,  will* 
its  accompanying  siippnralion  and  abscess  :  for  in  mrtny  examplci*,  no  such  result  can  be 
Imiufl,  this  tuVn'icular  matter  uiitlergoiug  a  grndtial  change,  and  showing  its#4l  after  ii»'utti 
as  an  earthy  concretion.  The  ssinie  clianges  take  place  in  the  testicles  as  arc  sera  in  tfc« 
absorbent  glands,  the  lungs,  and  other  [lurts. 

TuWrcuhir  disease  of  the  testis  may  occur  at  nny  age,  but  is  more  common  iti  a4ali 
life.     The  best  example  thai  I  have  seen  wius  in  a  child,  aged   two  years,  whoise  tisilici*'  I 

excised  for  disejLse  of  six  months'  ^tandingt  ^U*tii 
had  ]>rogressed  very  slowly  and  acquirrtl  a  Urp" 
Pize  before  suppuration  o<.^cnrred.  ConvaJwrrnw 
folhnveit  the  OfK^iition.  (  Fig.  428.)  Tlw  wImJe 
organ,  with  the  epididymis,  was  nearly  fille'd  •it'i 
fjcrofuloua  deposit.  It  is  in  the  lescich'  tliMt  •« 
have  the  best  tipporlunity  of  examinina  tlir  trw 
tmbercular  diseiise  in  its  ilifferent  '  '* 

watching  the  various  form  of   its  'l* 

«lianir«-s,  and  decav. 

Treatment  of  tubercular  diseaae  of 

the   testicle When    tubercular  Huitiri.il  li*^ 

been  once  deposited  in  a  testicle  jts  in  anT  irtl'«"t 
tissue,  there  are  no  recognized  means  by  t» l)«"li  l^'*" 
absorption  of  this  material  can  be  procufwh  *^ 
is  trui*  that  it  may  remain  in  an  innciire  or  |*** 
give  condition  for  an  indefinite  jverii>«),  and  fintl'^* 
by  undergoing  an  earthy  degeneration,  ceajse  to  trouble;  nevertheless,  it  will  still  eiwl. 
rea<ly  as  it  were,  on  the  lenst  dislurbance,  to  light  up  some  inflamnnuory  action  in  ^ 
tissues  around,  and  to  <^ive  rise  to  any  or  :dl  of  tlie  various  conditions  Just  dcscriU'd' 
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Lookinj?  nl«o  ii|M>n  tlie  dopo*ilHin  of  (ubf  rclf  in  a  Icstii-le  nit  only  one  o(  lite  local  mani- 
fflstutittjjt*  of  timt  g(^n(?m!  ('ondilioti  desfribt'd  us.  liibennilosis,  it  is  idt'ar,  lliat  llie  primripU'8 
of  Ircatment  should  l>e  of  u  oreijf  ml  clmratHer  to  im(irov«'  tlie  Ik'uUIi  and  revive  Lite  jiowera 
of  the  pHtieiit  liy  tonics*  good  living*  good  aii%  rcjjidar  liabils,  mn\^  what  is  of  gteut  im- 
portanco,  total  ahstiuencc  Irani  sexual  excitement  or  ^mlilieution.  Indued  the  parts 
should  be  maiiitaitied  as  nnieh  as  pOA^ihle  in  a  t[uiet  eondilion,  and  for  this  purpose,  cold 
sponging  night  and  morning  is  of  .some  service. 

When  intlanimatury  symplonis  make  their  appeamnce*  they  will  generally  run  their 
conrse  in  spite  of  treatment  ;  for,  a.-*  already  shown,  they  are  usually  caused  by  the  breaking 
down  of  tlic  tubercular  deposit,  and  may  be  looked  ojton  a?  one  of  nature's  niean^  for  its 
elimination  ;  indeed,  until  this  material  Inv*  been  dischj»rg4'<l,  their  .subsidence  is  not  usnaUy 
to  be  expected ;  fotnentatioiij^  in  tliis  i?tage  and  the  applicalioii  of  water  dres-sing  to  the 
part  are,  therefore,  suitable,  vthilc  support  in  a  suiiipeiisory  bandage  should  be  i*esorted  to, 
When  suppuration  is  nigh  al  baud  or  has  nianitcslefl  itself,  it  is  gitod  practice  to  open  the 
abscess  Ireely  with  a  lancet,  as  it  saves  time  and  pain  to  the  patient  and  often  prevents 
the  formation  of  the  sinuses  which  prove  so  troublesome.  During  all  this  time  the  health 
of  the  [jatient  mnst  be  attended  to  by  ordinary  measures. 

When  the  gland  lias  attained  a  large  size  and  is  evidently  dei^troyed  by  abscesses  and  dis- 
integration of  the  iuUhniling  materia!,  it  may  be  excised,  and  more  particularly  it  lieriiiu 
testis  ha>t  appeared  and  the.  disorganized  testis  is  a  source  of  trouble  and  weakness  to  an 
enfeebled  patient. 

On  Hernia  Testis. 

This  affection,  wliieh  has  been  variously  described  as  '•  granular  swelling,"  and  *'  benign 
fungus,  of  the  testis,"  lias  also  more  correctly  been  called  ^'hernia  testis,"  for  it  is  essen- 
tially a  gradual  protrusion  of  the  substance  of  the  gland  througli  a  rupture  or  ideeration 
ofits  Hbroits  envelope,  the  tunica  albuginca.  It  may  follow  u[ion  suppuration  of  the  boily 
of  the  gland  the  result  of  an  injury,  or  of  an  ncute  or  chronic  orchitis,  or  from  (he  soften- 
ing down  of  tubercular  deposit.  It  seems;  to  be  the  result  of  pressure  producdl  by  iho 
natural  elasticily  of  the  fibrous  tunica  albnginea;  the  testicle,  as  it  were,  being  gradually 
sc)iit;e%ed  out  of  its  capsule  and  everted,  the  maiss  being  eventually  increased  by  the  Iree 
graiiulalioiis  whirh  i^pring  up  on  its  Rurface.  The  whole  organ,  or  only  a  poriion  of  it, 
n),iy  thus  be  extruded  trotn  its  natural  ]«>sitiou,  the  extent  varying  acconlitig  to  ihe  amount 
of  disease  and  the  size  of  the  opening  in  the  tunica  albuginca  and  intcgiuneuts.  It  must 
not  be  sup|iosed,  however,  that  this  iiernia  testis  is  tint  necessary  consecjiience  of  sup[tura. 
tion  or  of  disorgaui;cation  of  any  portion  of  the  gland,  Jor  such  is  not  the  case.  In  the 
njajority  of  instances  it  docs  not  ensue,  though  in  some  it  h  certainly  found,  and  in  such 
refjuires  consideration. 

The  diagnosis  is  not  difficult,  and  the  diseai^e  having  been  once  seen  tttibMcipiendy  can 
be  readily  made  out.  It  is  a  peculiar  fungal ing-looking  growth  with  everteil  eilgesatid 
a  sinus  in  its  centre  generally  secr«.'ting  pus.  It  is  of  variable  extent,  ami  presents  a  mom 
or  less  irj-egular  surface  and  a  pedunculated  base,  the  pedicle  passing  through  an  ojientng 
in  the  scrotum  to  the  remains  of  the  testicle.  The  margin  of  the  opening  in  ihir  scrotum 
is  generally  free,  although  in  some  cases  adherent  to  the  growth.  It  nu»y  be  slightly 
indurated  froni  iiiHamnuitory  thickening,  but  will  never  present  the  same  asjx'ct  as  a 
cancerous  growth,  for  which,  however,  this  afledion  maybe  mistaken,  the  term  '*  fun- 
goas  testi-j"  having  doubtless  been  tlu^  nutans  of  encouraging  the  great  error  of  reganling 
this  simjde  dtseiise  fts  malignant.  The  natural  sensation  of  the  gland  remains,  however, 
in  these  Cftses,  and  will  be  readily  exciteil  by  manipulation,  when  iw  in  cancerous  disease, 
no  such  natunU  sensation  exists,  and,  in  doubtful  cases  this  point  is  one  of  primary 
im(iort«nce. 

Treatment  of  hernia  testis — It  may  be  safely  stated  that  tlic  majority  of  cases 
of  hernia  testis  can  be  successfully  ti'eated  by  other  h?ss  severe  measures  ilmn  castration, 
althougli  this  0[>eration  has  been  very  generally  performed  for  this  affection.  In  excep- 
tional iustances  it  uuiy  be  demanded,  an<l  I  have  the  records  of  many  in  which  it  has 
been  successfully  performed.  The  surgeon's  object,  it  nuty  be  briefly  stated  is,  to  restore 
the  extruded  testicle  to  its  natural  place,  which  may  fref|uently  be  done  by  simple  pressure 
applied  by  fixing  a  g<K)d  lirm  pud  over  the  surface  of  the  growth  and  drawing  the  margin 
of  the  ulcerated  scrotum  well  torwai'd,  fixing  the  whole  in  position  by  strapping.  In  other 
cases,  where  the  gjunnlatiojis  are  very  exuberant,  caustics  may  be  tised  to  hasten  their 
destructjon  ;  and  aniotig  the  best  is  the  red  oxide  of  mercury,  [tressure  being  w<'II  main- 
UiineJ  during  its  use.     All  minor  cases,  and  many  of  tljc  sevcr^.*,  may  certainly  be  cured 
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hy  these  mean»,  if  steadily  pursued  «nd  well  up()liej.  In  tlie  more  obslinute  and  se'vi^rfl 
exainplej?  oflier  nieasurea  miiiit  be  adoiited.  Tlit*  excision  of  the  surl'ac**  of  tin:  ^rowih  wha 
formerly  employed,  nud  is  occtwsionully  in  the  prepenl  (hiy,  hut  the  practice  ill  lK*st.  is  a 
very  doubtful  one,  for  in  the  niujority  of  ciises  to  wiiich  it  is  {ipplicahle  it  would  be  tuntii> 
mount  to  castration,  as  the  fungaiing  mass  is,  as  a  rule,  com|K)sed  of  the  everted  tubule* 
of  the  testis  covered  with  granulations,  and  consequently,  by  this  measure,  the  tubules 
would  1m?  col  off  and  the  ghnul  ilestroyed. 

Mr.  Synie  de!*crib«.^d  iu  the  '  Lontlou  and  Edinburgh  Monthly  Journal'  for  January, 
1840,  a  plan  of  irealment  which  iu  these  cases  in  very  serviceable,  although  it  is  on!}'  in 
quite  exceptional  exinnples  tluiL  it  can  he  cidied  for.  The  operation  consist*  in  the  eleva- 
tion of  the  margin  of  the  scrotutn  Ironi  the  protruding  mass,  the  reduction  of  the  hernia 
tCiStls  within  the  scrotum,  and  the  reieniioti  ot'  the  part  in  its  natural  position  by  a  stitching 
together  of  the  margins  of  the  wound,  careful  !)aridaging  and  strapping  being  also  retpiired 
in  thfr^  treatment  of  these  cases.  The  grannlaiing  orgati  becomes  attached  to  the  inner 
surl'ace  of  the  scrolunj,  arul  a  healthy  action  is  suhseqiu-nlly  resUjred.  It  is  almost  needless 
to  add,  that  a  local  and  constitutional  treatment  Jor  the  original  adection  of  the  testis 
should  at  the  same  time  be  maintained. 


Fio.  420. 


Ox  CrsTic  Disease  of  the  Testicle. 

There  is  no  aflection  of  the  testicle  on  (lie  nature  of  which  there  has  been  n  premier 
difterence  of  opinion  than  cystic  disease,  and  although  modern  patliologists  have  devoted 
considt-rable  attention  to  its  Investigation,  the  subject  has  not  yet  been  brouglit  out  of  it« 
obscurity  and  made  phiin  to  the  |>rot*essioa. 

Sir  A.  Cooper,  one  of  its  originul  incjuirers,  looked  upon  it  as  a  distinct  disease  of  the 
secreting  tubuli  of  the  organ,  and  upon  his  antliority,  this  view  was  for  a  time  generally 
received.  Mi>re  re<'eutly,  Mr.  Curling's  researches  have  tended  to  prt>ve  it  to  l)e  an 
aHection  of  the  durd  of  the  testicle,  an<i  not  of  its  n^creiing  tulutli.  '•  Why  they  alonts** 
says  Mr.  Curling,  '*  are  subject  to  the  morbid  change,  1  admit  my  inability  lo  explain." 
Whether  this  opinion  l»e  corrector  not  will  be  one  of  the  subjects  for  present  consideration; 
since  I  am  dis[>osed  (n  think,  that  it  is  not  quite  consistent  with  observe<l  facts,  nlthough 
there  can  he  no  ih)ubt  that  the  rete  testis  ajipears  to  he  the  seat  of  the  disejise  in  certain 
cases,  while  in  exceptional  example.*,  cystic  disease  is  undoubtedly  formed  inde[>endcnt  of 
this  structure. 

It  has  been  my  privilege  to  examine  many  examples  of  this  nire  affection  with  some 
care,  and  I  entirely  concur  iu  tike  main  |ioints  of  Mr.  Curling's  investigations  .allhough  I 

am  not  so  sure  of  ihe  Rj»ecial  scat  of  the  dis- 
t*ase  as  he  apjvears  to  be.  It  is  doubtless 
made  up  of  cysts  which  are  niultih)cular  and 
of  sizes  varying  from  that  of  a  musturd  seed 
to  ]i  moderate- sized  nut.  (Fig.  120.)  Thes«* 
c>sis  are  tilled  with  a  thin,  serous  blood- 
stained, or  glairy  fluid,  and  at  times  with 
more  or  less  pedunculated  intra>cyftic  growths 
made  up  of  a  delicate  cellular  structure,  or  of 
a  distinct  cell  tissue.  These  cysfs  appear 
embedded  in  a  fibrous  stroma  of  different  de- 
grees of  consistency  and  density — the  fibrous 
elements  in  some  being  much  more  nume- 
rous than  in  others.  Whilst  in  some  again 
it  will  be  of  a  more  delicate  nature,  and  more 
allieil  to  tJte  fibre  structure  found  in  the  unli- 
nary  fibri^^f-plustic  growtlis  of  other  parts.  In 
certain  exatnpies,  ihe  cysts  are  clearly  made 
up  of  dilated  tubes  with  pouches  at  their 
extremities,  or  us  lateral  dilatDfions — these 
tubet«  being  occasionally  lined,  as  Mr.  Curling  wa-^  the  first  to  observe,  with  tc^sellMted 
epithelium  and  containing  granular  mutter.  I  have  failed,  however,  to  find  thi«  in  aJI 
the  cases  I  have  examined,  and  am  disposed  to  loctk  upon  the  presence  of  thtR  ti*«sellnted 
epithelium  as  specially  characteri/ing  a  certain  growth.  Spertimloxoa  arc  invnruihly 
absent  in  the  cysts  or  tubes  of  this  adection.  while  cartilage  or  bone  riements  will  nlmoAt 
always  be  found  to  exist  eitlier  us  smalt  isoUUed  patches  or  us  tilling  the  cyst,  vrheo  the 
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growth  might  he  ciescribRil  na  nn  enchoinlromatnus  tiirfiur,  the  cartilage  being  depositerl 
in  separate  miisses,  ami  these  nuis^eu  being  divided  by  u  Hbrous stroma.  Tlie  tnn?  secreting 
portion  of  llie  testicle  will  often  be  fmind  pushed  up  into  some  corner  of  the  tumor,  spread 
out  over  the  cystic  mass,  or  distributed  between  the  cysts  them.<elves^  the  tumor  being 
invarinbly  eneysted  in  itij  owji  capsule;  although,  in  r«re  ciifses,  tumors  of  this  nature  will 
be  found  upon  the  cord  sirnl  body  of  the  lesliele.  The  above  i'act.s,  therefore,  Iea<l  me  to 
conclude  that  the  majority  of  these  are  new  growths  following  tlie  great  law  whieli  governs 
the  develo[nnent  of  all  tumors.,  by  taking  on  the  likeness  of  the  part  in  which  they  are 
developed,  and  that  they  are  more  or  less  built  up  as  is  the  structnre  of  the  normal  gland. 
The  testis  being  essentially  a  tubular  organ,  all  morbid  growths  developed  in  or  near  it 
liuve  a  tendency  lo  assume  u  tubular  or  cystic  character,  this  cFiaracter  varying  in  extent 
in  different  CiHes  ;  the  cystic  or  tubular  and  fibroup  or  rtbro-piastic  structure  being  found 
in  different  degrees  of  perfection  and  quantity  in  different  cases. 

We  may  thus  find  in  tlie  testicle,  a  tumor  presenting  all  the  elements  of  the  fibrous  or 
fibro-plastic  tumor  without  cysts,  whilst  in  nnotlier,  in  which  tlie  cystie  formation  ntore  or 
less  predominates  the  ?ame  elements  will  exist  in  smaller  proportions;  and,  in  the 
majorily  of  these  examples^  the  Irue  structure  of  the  testich^  will  V)e  found  spread  out  to  a 
variable  extent  over  the  speehil  CHpsule  ni'  the  new  growth.  In  other  crises,  the  new  growth 
will  be  altogether  free  from  any  connection  with  the  testis  itself,  and  be  found  growing 
from  the  cord.  All  these  separate  kinds  of  lumors,  examples  of  which  may  be  seen  in 
Guy's  Museum,  apjiear  to  me  merely  modificatiiujs  of  one  kind  of  growth — the  sim|de,  or 
perhaps  more  correctly,  adenoid  growth  of  testis. 

We  thus  see  a  close  analogy  b4'tween  these  lumors  of'  the  testis  and  those  of  the  mam- 
mary gland,  Hs  well  as  of  the  ovary,  and  tjnd  in  all  tJ»e  simple  ndenoiil  tumor  partaking 
more  or  less  of  the  nature  of  the  glaml  in  which  it  is  developed  ;  and  also  a  true  cystic 
disease  of  the  gland  itself,  the  latter  being  evidenily  u  special  affection  of  the  tubes  and 
ducts  of  the  mammary  gland  or  testis,  and  not  of  the  secreting  structure.  In  both  organs 
they  are  new  growths,  simulating,  more  or  less  correctly,  the  anatomiail  structure  of  the 
true  gland. 

Symptoms  and  diagnosis Having  described  tlie  special  pathology  of  this  dis- 
ease, J  pjiss  on  to  consider  its  clinicnt  aspect,  as  well  as  to  point  out  the  symptoms  whi<di 
inrlicute  its  presence,  and  help  the  formation  of  a  correct  dingno{»is.  In  doing  so  I  must 
premise,  that  the  several  Ibrms  of'  this  cystic  disease  are  to  be  recognized  more  by  negalivJ3 
llian  by  positive  signs,  since  they  app4'ar  usually  as  piiinless  enlargements  of  the  organ,  are 
of  slow  growth,  and  uriaccompanie<l  by  any  such  syniptoTiis  as  attract  attention — the  patient, 
indeed,  seldom  seeking  advice  until  the  organ  has  become  troublesome  from  its  si/;e,  or  the 
dragging  pain  in  tlie  loins  excites  anxiety,  which  always  exists  when  the  tcslich^  has 
biM'ome  large  and  heavy  from  any  cause.  The  testis  8<x>n  loses  its  naturat  shape,  nnd 
Jissiimes  more  the  oval  or  [>yriforin  outline  of  a  vaginal  hydrocele  or  hicmatocele.  It  will 
probably  have  a  sanHjlb  and  equal  surface,  and  be  indistinctly  Hiictualing,  ihougli  not 
translucent;  while  its  natiirul  sensation  experienced  on  muni])iilation  will  most  likely  have 
disapjieared  at  a  very  early  stage  of  the  disease.  The  general  health  of  the  patient  may 
probably  be  good,  and  there  will  li«  no  evidence  of  any  secondary  glandular  affection.  By 
these  conditions  the  disease  may  generally  be  recognized,  the  history  of  tlie  case,  the 
opacity  of  the  tumor,  und  the  loss  of  the  natural  testicular  sensation,  distinguishing  it  from 
hydnxxde  and  luematocele  ;  and  when  doubt  exists*  an  explomtory  puncture  by  the  tntcar 
and  canula  will  decide  the  jioiut,  for  in  cystic  disease  a  little  bloody  and  glaiiy  fluid  will 
alone  escape,  Frtini  the  inrtammalory  alfections  it  nuiy  be  diiignosed  by  the  difference  in 
the  sha|»e  and  feel  of  the  tumor,  for  in  the  different  forms  of  orchitis  the  organ  niaintaina 
its  flattened  form  from  side  lo  side,  feeling  hard,  nodulated,  and  lender.  In  tlie  cystic 
disease,  the  tumor  is  geiiendly  more  or  less  globular  or  pyriform,  smooth,  elastic,  and  with- 
out the  peculiar  testieuhir  sensation.  The  inlhimniatory  affections  are  also  often  associated 
with  a  hydn)cele.  and  the  cystic  but  rarely,  if  ever.  In  the  former,  also,  both  organs  are 
generally  aflecled  sooner  or  later  ;  while  in  the  latter,  the  disease  only  attacks  one.  Medi- 
cal treatment  does  not  appear  to  have  any  influence  in  arresting  the  develojUDent  of  the 
cystic,  whilst  in  the  inflammatory  disease  a  good  recovery  may  generally  be  secured  by 
the  use  of  pro|ier  remedies. 

Treatment  of  cystic  disease* — There  is  but  one  remedy,  which  is  the  removal 
of  the  diseased  organ.  ?Co  drugs  seetn  to  have  the  slightesi  effect  in  diminishing  its  size 
or  arresting  its  growtli.  Excision,  iherelbre,  should  be  pertbrmed,  the  opeiation  heing,  as 
a  rule^  most  Rucces^fuL 
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Cancer  of  tbfl  te«tlel«. 


On  Cancer  of  the  Testicle. 

The  testicle,  like  nil  p^lan<li*,  may  become  tlio  neat  of  cancerous  dijjeose,  both  ot  liie 
curcinonui-fibrosuin  or  hnivl  cancef,  and  of  the  carcinoma-meikillan^  or  soft  cani^cr.  It  is 
rare,  however,  for  the  hard  cancer  to  attack  the  testis,  the  majority  of  examples  being  of 
the  (<oft  or  enc'<>])haloifl  form.  For  oiip  exam|»le  of  the  hard  cancer  it  is  [trobable  that  at 
least  twenty  of  the  soft  are  met  with  in  |iraL'tice.  In  the  diflerent  mugeums  a  few  «|jeei* 
nienis  of  the  former  kind  miiy  be  seen,  and  at  GuyV  several  exii^t. 

Cancer  may  also  attack  this  organ  in  two  form'*,  eilher  us  the  tuberon«i  or  the  iiitillratinjr 
cancer.     In  the  former,  the  disease  appears  either  n»  an  isoLited  growth,  or  as  several  dis- 
tinct tumors  sepanitiiifr  the  parts  and   then 
Fio.  430.  eventually  coalescing  into  one  ma.*!* :  in  the 

latter,  it  appears  from  the  begiimin^^  as  the 
infiltrating  kind,  the  cancerous  elements 
being  more  equally  distributed  between  the 
tubes  and  ducts  of  the  true  secreting  gland 
tissue. 

The  malignant  atfecliona  of  the  organ,  aa 

ihe  simple,  are  accotnpjinied  by  the  fh-veU 

opaH'nl  of  cysts,  and  tliei^e.  in   the  malig> 

nnnt  cases,  am  tilled  with  canceron<»  matter 

in  lieu  of  the  glairy  nnicus  or  fihro-<'«dInlar 

intra-cystic  growths  which  are  found  in  the 

iibro-pliistic,  adenoid,   or    cyntic    diseuaes. 

In  rare  example^,  both  condition5  seem  to 

coexist  in  the  siame  organ  ;  sim()le  cy?its, 

with  the  elenr  or  blood-slaJned  glairy  fluid, 

Iw'ing  found  in  one  portion,  whilst  in  otht-rs, 

these  cysts  are  filled  with  cancerous  iniite- 

rial,    and    in    a    third,   enchondromatous 

mji.«!*es  may  nt  times  be  present  (Fig.  430). 

The  part  of  the  organ  generally  nttncked  is  (he  body  of  the  gland,  ulthough  the  cpi<li- 

dymis  may  be  the  sent  tif  the  di.^eu^*' ;  Imt  when  the  Isitter  is  involved,  as  a  ride,  it  is  an 

exlenston  of  the  disense  from  the  bofly  of  the  tumor.      Kare  examples,  however,  exist  which 

illtistnite  a  primiiry  atfei'tion  of  (he  t^pididymis. 

Cancer  may  attjick  the  testis  of  ihf  old  a-i  well  as  of  the  young,  an^l  1  have  the  records 
of  cjises  occurring  in  men  aged  .iO  and  ti2,  respectively.  Instances  of  thi»  <lisease  attack- 
ing infants  even  so  young  a.s  seven  months  have  likewise  been  recordeil  by  different 
HUtliors,  atid  I  liave  excised  a  cancerous  leiilicle  from  a  boy  only  two  years  old.  The 
majority  of  ciu«es  occur,  however^  in  young  adult  life,  from  ^ifi  to  W  years  of  age,  as  is 
indicated  by  the  following  facts. 

I  po8s<^t<s  the  records  of  iwenly-five  cushs.  which  I  have  added  below  to  the  fifty-one 
examples  originally  Inbidated  by  Mr.  Harvey  Ludlow,  in  his  Jacksouian  prize  essay.  The 
ru:$ult8  are  as  Ibllows  : — 

Bf  fore  the  age  of  5 tJ  cas«'». 

From  15  to20y«'ars  ...  .         .       2     ** 

••     21  to  30     ''  .         .         .  .  17     •* 

•'     31  to  40     " :V\       • 

"     41  to  ')<•      " ]  ! 

"     51  tw  70     " .        ;»       ' 

Hi 

Out  of  my  25  case«  the  disease  in  20  had  been  jjrowing  for  one  year  or  les5,  and  in  tli« 
remaining  .'*  cases  two  were  of  three  years,  two  of  four,  and  one  of  five  years'  standing. 

It  is  rare,  if  not  unknown,  for  IwiPh  testicles  to  be  the  si^at  of  cancer  at  the  same  lime. 
I  am  not  aware  of  any  such  example  being  on  record.  In  lb  out  of  the  2o  cases  before 
me,  llie  right  organ  was  attacked,  and  in  U  the  left.  Mal-placc<i  testicles  ap^iear  to  bw 
particularly  prone  to  this  tliseaso. 

Cancer  of  the  testicle  may  come  on  as  insidiously  as  the  simple  cystic  disease,  but  tn 
general  its  growth  if*  more  rupkl.  It  makes  its  appearance  a«  a  grjulnal  enlargement  of 
the  body  of  the  organ,  seldom  attendeil  by  pain.  There  h  nUo  an  early  lo.«.s  on  pre««ur« 
ur  manipulation  of  the  t^pecial  testicular  sensation.     The  outline  of  the  iniuor  U  BUiootli| 
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semi-plastio,  and  fiiK-timting,  luit  an  the  disease  proprresfn's,  its  surfaoc  may  ht^conie  some- 
what uneven  or  irrej^uhirly  hosiij,  the  tumor  being  Imrder  in  some  parts  than  in  others, 
tlie  **ofter  parts  projecting.  In  the  careinoni.a  ribrosiim,  howrver,  the  whole  tumor  is 
lianl  and  at  times  noduhir.  The  tumor  is  oj>af|u«^  rrnni  the  heginniitp,  nnd  rarely,  if  ever, 
HSsoeirtted  wit!>  hydrocele,  and  when  ^o,  it  is  by  chanee,  tl;e  orir  affection  having;  no  drrtrot 
rehilion  to  the  other.  In  this  respect,  cancer  difters  from  intlaniniatictn  of  (lie  organ,  wliich 
is  very  freqnently  complicated  by  the  presence  tif  hydrocele. 

The  disease  rarely  extends  beyond  its  libroiis  ctjvering  or  involves  the  scrotum  ;  and 
for  a  bleeding  fungus  to  form,  the  Inmor  must  be  very  large.  As  the  disease  progresses, 
the  heahh  ol  ibe  patient  may  suffer,  and  a  general  aspect  indicative  of  exhaustion  and 
some  wasting  disease  appear,  altliough  ii  is  not  fill  a  late  period  of  this  affection  that  any 
such  sympioms  are  to  be  expected.  When  lumbar  pain  or  a  consfunt  uefdng  exists,  a 
suspicion  of  enlarged  lumbar  glands  should  be  excited,  and,  in  certain  examples,  o  chain 
of  enlarged  glands  may  be  felt  extending  upwards  along  the  psoas  muscle. 

The  inguinal  glands  are  occasiotially  enlarged  from  infiltration,  though  it  is  believeil  by 
some  thai  this  complication  does  not  appear  till  the  scrotum  is  involved  in  the  tliseaae. 
This,  however,  is  certainly  not  the  case,  for  large  inguinal  glands  may  appear  at  an  early 
stage. 

The  diagnosis  of  the  disease  is  by  no  means  easy,  particuWlj  in  its  early  stage,  indeed, 
in  many  instances,  it  is  ahnust  impussibh*  to  be  cerlatn  of  its  nature.  It  is  the  size  of  the 
org;in  which  generally  Hrst  draws  the  atlenltiui  of  the  [)alient  U>  the  [>art ;  and  the  pain 
and  inconvenience  caused  by  its  weight  winch  prompt  him  to  seek  advice. 

The  history  of  the  case  and  the  absence  of  transhicency  will  prevent  ita  being  mistaken 
for  a  hydrocele,  llicmalocele.  as  a  rule,  has  a  distinct  uiul  specia!  history  of  its  own,  and 
the  fact  that  the  testis  may  he  nuule  ottt  tt»  exist  in  some  portion  of  the  tumor  is  a  mate- 
rial aid  to  the  surgeon  in  forming  n  correct  opinion  as  to  llie  nature  of  the  am:. 

The  temlerness  of  tlie  organ,  the  nature  of  the  pain,  and  tlie  shape  of  the  swelling,  are 
sutficicnt  to  indicate  Ihe  iuHammatory  at^ection,  and  when  Huid  exists,  the  diagnosis  is 
n'udered  more  plain,  since  a  vaginal  liydrocele  rarely  coexists  with  any  other  disetute  than 
tl>e  intlanmiatory,  except  to  a  very  slight  extent. 

The  simple  cystic  disease  is  of  slower  growth  than  the  cancerous,  and  genemlly  firmer 
to  the  feel ;  when  punctured,  it  yields  also  a  glairy  fluid  unlike  the  creamy  nuiterinl  which 
comes  away  from  the  can(!ero«s  disease.  The  subject  of  diagnosis  of  alt  these  growths 
will,  liowever,  he  discussed  hereafter. 

Tkkatment — The  otdy  treulmcut  which  gives  any  comfort  to  the  patient  is  excision 
of  the  organ,  and  this  should  he  done  a.-«  early  as  the  diagnosis  can  he  matle,  for  there  is 
then  less  eliHiiee  of  the  glands  in  the  loins  becoming  involved.  The  geneml  health  must 
also  be  attended  to  witli  great  care  at  the  same  time. 

[Other  Tumors  of  TiiE  Testicle. 

Fatty,  cartilaginous,  and  other  tumors  may  occur  in  connection  with  the  testicle.  I 
have  seen  the  testicle  the  seat  of  large  enchondroma  ;  and  congenital  dermoid  cysts  occa- 
sionally occur.     Van  Buren  has  recoriled  a  case  of  tliis  rare  atiection.J 


On  the  Diagnosis  of  Scrotal  TuMORa. 

1  propose  now  to  consider  the  subject  of  the  diaignosis  of  scrotal  tumora  as  a  whole,  to 
descrihe  the  tniin  <»f  thought  which  passes  through  the  surgeon's  mind  when  examining 
such  a  case  with  diagnostic  intentions,  anil  to  point  out  the  special  symptoms  or  their  com- 
bination, as  they  tend  to  indicate  the  presence  of  any  special  atteclion.  In  doing  this,  I 
believe  that  a  near  approximation  to  truth  may  genendly  he  made,  wheji  the  history  of  tlie 
exise  and  its  8f>eciul  symptoms  are  carefully  weighed,  tireat  difficulty  may  occasionally 
be  experienced  In  any  given  case,  or  it  may  he  beyond  our  power  to  form  any  (xisitive 
opinion  U(>on  its  nature,  but  1  am  not  disposed,  on  that  account,  to  place  among  impossi- 
bilities the  diagnosis  of  a  scrotal  tumor.  There  are  gradations  of  probability  in  all  our 
conclusions  as  to  the  diagiKisisof  any  disease,  and  a  certainty  untainted  by  Ikllacy  or  doubt 
is  rarely  obtained  ;  but  1  take  it,  we  are  as  often  corn/cl  in  our  judgment  of  a  scrotal  tumor 
as  of  any  other  affection.  To  aid  the  student  in  Ihia  task  the  following  table  luis  been 
drawn  up.     (P.  702.) 
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Tlie  first  point  the  surgeon  has  to  docide  on  being  conMjlter!  ns  to  the  nature  of  a  scrotnl 
tumor  lias  reference  to  tl»e  question  of  hernin.  Is  tlie  tumor  connet'tc<1  with  iUv  testicle? 
or  has  it  passed  down  the  direction  of  the  cord  from  the  uhdominHl  eivvitv  ?  If  the  sur- 
preon  is  able  to  isoiutc  the  fjrowfh  nt  its  neck  from  lhe«bdominal  cavity  by  the  thumb  and 
finjier,  tlie  (lueation  is  at  oi»ce  decided,  for  iilmost  all  scrotal  tumors  can  be  so  isolated,  it 
being  (juite  excepiional  for  any  to  puss  up  the  cord  so  far  ns  tlie  inlrnial  ring,  Unrv  cases 
of  vaginal  liydrocele,  or  hre-matocele,  however,  in  which  the  tunica  vagiDalis  is  open  up  to 
the  interna!  ring,  form  an  exception. 

li  being  determined  that  the  swelling  is  not  a  bernin,  t!je  nature  of  the  tumor  next 
claims  attvntion. 

Is  it  a  hydrocele  or  hiematocele  ?  Is  it  the  f>rodncf  of  inflammation  or  of  tubercular 
disease?  Is  it  a  new  growth  ail<igelhcr»  and,  if  so,  is  il  innocent  in  its  nature  or  urn- 
lignant  ? 

If  the  tumor  prove  translucent  by  transmitted  light,  the  existence  of  a  hydrocele  fs 
fairly  decided  ;  but,  then,  is  it  an  ordina^^'  vaginal  hydrocele,  or  encysted?  Should  the 
tumor  be  large,  even,  and  pyriforni,  and  the  testis  be  found,  at  the  posterior  part  of  the 
tumor  either  by  means  of  manipulation  or  by  tiie  opacity  displayed  at  one  spot  on  trans, 
mitting  light,  vagina!  hydrocele  may  be  suspected  ;  but  should  the  testis  exist  in  front  or 
at  om*  side,  and  the  tumor  have  been  of  very  sIoav  growth,  small,  and  more  or  les<*  globular 
or  evidently  multiloculur,  a  cystic  hydrocele  may  probably  be  •iiagnohfd.  The  lapping  of 
the  iuraor  will,  however,  settle  the  diagnosis;  (or  in  vaginal  hydrocele  the  fluid  will  be 
more  or  less  strnw-colored  and  albuminous,  while  in  the  encysted,  it  will  b»'  thin,  non- 
albuminous,  pale,  and  pntbably  opalescent,  containing  on  microscopical  exuzninulion, 
granules  and  spermato/oa. 

In  rare  or  old  instances,  however,  the  tumor  may  ho  opaciue,  and  under  mjcJi  crrttira- 
Rlancfjs,  difticuliies  may  be  experienced  ;  yet  tlu'  history  of  these  cases  will  inuJ  to  throw 
much  light  upon  the  point,  for  to  a  certainty  it  will  reveal  a  disesisetof  very  long  sfawrling; 
tlie  tumor  will  be  probably  {Miinless  and  fhictuating.  and  the  testis  made  out  toU:  in  ff^i 
usual  position  nt  the  posterior  part  of  the  sac.  When  n  doubt  exists,  a  puiicturp  with  «n 
exploring  trocar  and  ranul.a  will  decide  the  question,  as  in  these  CRsefit  flotd  wiJJ  be  drftwii 
of!"  of  u  tbrk  color,  loaded  with  cholesterine. 

We  will  now  pjiss  on  to  the  consideration  of  tnmors  which  are  not  tnin:ducc>AI  and  not 
hydrocele,  and  il  is  here   that  t!ie  surgeon   ex|)erience»   true  diflicultv  i     "  .  m 

almo«it  alt  the  diseaseH  of  the  testis  are  insidious  in  their  growth,  an:  iii 

ther  development.  The  liuE'iimlocele.  except  in  rare  examples,  usuftliy 'wiiuu>  ujjoij  >u«ie 
strain  or  injury.  increasi(|f*r<fiM  tolerable  mpidity  u]»  to  a  eeriain  !«■»>  WfcJ  a»-Yompanied 
by  pain  which  s(X)n  subsides.  Jt  tlien  l>ecomes  slalionary  as  to  sm, md  ttmiiin^  Utr\»d 
lor  a  variable  period,  when  pain  reappears  with  otlier  signs  of  inffaBatfitt.  IV  prrAcncij 
of  the  testis  is'al^o  tube  made  out  by  manipulation  loward*  ihf  |<»arri</^Ji  of  the  organ. 
The  surface  of  the  tumor  is  always  smooth,  more  or  less  ovalor |iyr^<»,40i/ semi-eJualic 
or  fluctuating. 

The  int^"Mi.M.(niv  rifVections  of  the  testis  have  a  peculiar  «h«"-  i*""- ^-f'"^'Ifv  flattened. 
And  are  i  {'i^^ijl^U  some  perical  of  their  cfairse  d  pain,  as 

■*' "  '  -  '  -^^^fca  ill  the  tunica  vnginaliJu    In  iw  ^    .m.im  iMilamnwition» 

organs  are  also  genemJiy  iovohfd  wilier  together  or  at 

\lly  somewhat  t«^n  '  '  '       '     iv  a  "finn  fibrous 

hfluctualin*/  sert-  .<■  or  earrinoma. 

-,  and 

■  II  also 

^'»'  ubiy  be  irregu- 

-  ■lien. 

[^it^liMir  «6uuici  not  be  any  difliculfy 
*,  t  ^^  unjiccoinjMini'ed  by  pain 
|1l4rndc}K)Kited  in  ma^-es — i''| 
»f*»  fobstaiice  of  tlie  gh»nd  o^' 
'irtiieofnny  symptonjs,  i'*^ 
'    ''('iU'  some  iiiflMium**^; 
IKJsited    in   loie*""^ 
"induiaji(»ii.     ^Vl***" 
^0 
Bghout  thf   w''^'*^i^ 
■nptoms.     XIk'/       -■ 
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piitienfs  olwervatlon  only  Trom  llieir  «ize,  cnn  bf  Jianillei]  wiihout  oxriting  pnin,  nn«l  Ho 
not  usiiully  jjfive  evi-ij  ilie  natuml  si'msjjMou  ot  die  orpin  ij|K>n  iu-cs*un%  Tliey  are  !*low  in 
tlH'ir  jiro;rn'ss,  uniJorm  in  tlH*ir  o[itlirit\  ainl  mort*  or  Irs.x  jriobiihu'  ;  are  always  confined  to 
otic  trlnnjl  ;  ore  rarely  jicoompmietj  v%itli  Huii!  in  tiie  tunioji  vaifjinalis ;  and,  on  b«ing  punc- 
tured, emit  only  n  more  or  less  hlotnl-stainfd  jjluiry  mucus. 

The  omieeruus  tumors  of  the  orguri  are  more  ra[*id  in  tlieir  development  than  tlie  cystic, 
a  year's  growth,  ns  «  rule,  givin*]^  i^  large  (nnior.  Tliey  are  likewise  paiinlej#s,  and  readily 
allow  of  free  nuinipulalioii.  Tln^  naluriil  t^eni^ation  of  the  orjjun  also  8oon  disappears. 
They  are  aeeonipatiied  with  a  hydroeeh',  a»id  aL*o  involve  only  one  organ.  They  have  a 
more  elaslie  and  fluetualioji  feel  than  the  eyi*lie  or  rlie  inihimnialory  enlargemeutj?,  and 
when  their  otilline  is  uiieipial  or  bo.-^.Hy,  the  pnnjeelioii  is  generally  softer  tlian  the  otlier 
portion  of  the  tumor.  An  exploring  needle,  oi'  iroear  atnl  eanuln,  rarely,  if  ever,  reveals 
the  nuieoid  rtoid  so  eharaeteristie  of  ihe  eyslic  or  simple  affeetion!*,  hut  usually  lets  out 
bloud  t»r  fhe  thin  creamy  thiifl  so  eharneterislic  of  a  eancer.  In  the  preeeding  table,  the 
chief  |)oinl8  of  difference  in  the  sevi'ml  chronic  jitl'eclioa  of  the  testicle:*  are  clejirly  shown. 
(.See  Tal)le,  p.  7U2. )  [In  this  description  of  diseajses  of  the,  testicle  tlu^  term  sjuvocele 
lia*  very  jtroperly  been  omilt(*d.  It  is  often  used  lo  exprei»s  a  solid  enlargement  of  the 
testicle,  and  has  various  adjective^  added  to  describe  the  character  of  the  growtli.  Thus 
we  hear  of  tuberculous  sarcocelc,  syphilitic  sarcocele,  and  malignant  ?arcocele.] 


Castration, 

The  scrotum  having  been  shaven,  and  the  .skin  over  the  testicle  made  tense,  a  free 
incision  is  to  he  nnide  through  the  seroinm  and  tiiniea  vaginalis  down  to  the  tunica  vagi- 
nali-s  testis,  and  the  biiily  of  the  organ  with  its  cord  exposed  ;  and,  when  any  doubl  a«  lo 
diagnosis  exists,  an  iiirision  should  he  niaile  into  the  grrwth  l>efore  its  removal.  A  strong 
silk  or  carbofi/ed  catgut  ligature  slxjuld  tli*  n  lie  passed  through  the  cord,  which  most  be 
iirfuly  tied  in  halves;  the  cunl  divided  helow  the  ligature,  and  the  tumor  turned  out  oj  its 
scrojsd  covering.  There  is  no  necessity  to  take  away  any  of  tlie  scrotum  howt^ver  stretcbeil, 
unless  diseased,  since  it  ia  sure  to  contract.  All  vessels  are  lo  be  twisted,  the  wouit<l 
washed  out  with  some  iofline  water  and  dried,  and  a  few  sutures  put  in  at  the  upj>cr  part 
of  the  wound,  the  purse  being  raised  when  the  patient  is  in  bed  by  a  tmall  pillow.  No 
pain  is  caused  when  the  ligature  of  the  cord  has  been  lightly  tied,  and  about  the  tenth 
day  it  will  come  away. 

To  take  the  vessels  of  tlie  eortl  up  singly  is  a  troublesome  operation  and  has  no  advan- 
tages. No  a-ssistant  can  h*ild  the  eonl  with  his  lingers  before  its  division,  as  it  is  Hure  to 
slip  from  his  grasp.  [I  diave  known  severe  hemoirhage  to  occur  from  the  divifb^l  cord 
sli[»piiig  u[t  inio  the  canal,  and  thus  getting  beyond  reach.  Hence,  when  the  surgeon 
ex|ieets  to  tie  the  vessels  separately,  which  to  me  seems  preferable,  he  must  |:)ass  a  string 
tlirough  feniponirily,  in  onler  to  have  control  of  the  stump.] 

To  strap  a  testicle  re(juires  some  skill.  The  patiejit  should  be  made  to  stand 
against  the  edge  of  a  table  and  sepamte  his  legs.     The  surgeon  shouhl  then  with  hi,<  left 

hand   grasp  the  organ  from   behind   and   press  it 
Fu>.  431.  down  to  the  bottom  of  the  scrotal  sac,  making  the 

scrotum  tense  over  its  surface,  the  thumb  and  indeX" 
linger  of  his  left  hand  holding  it-s  neck,  A  piece 
of  elasiie  sinipping  spread  on  leather,  half  at)  inch 
or  more  wide,  is  next  to  be  wound  round  the  neck 
of  the  tumor  once,  twice,  or  even  thrice  to  hold  il 
ill  position,  for  if  this  point  be  not  attended  lo,  till 
the  subseipient  8tef)S  will  be  useless*  (I'lg^  l-il.) 
Having  done  this,  pieces  o(  stmppitig  three- 
strapphur  tcHtii  It.  fjiiarlers  of  an  inch  long  are   lo  be  applied  vrrti- 

cally  Irom  one sitic  of  the  cinrular  strip  to  the  other, 
sufficient  force  being  employed  to  compress  tlic  organ.  When  the  testis  is  completeljr 
covered  in  and  compressed,  anolln-r  circuhir  piece  or  so  should  be  applied  lo  keep  the  whole 
in  position,  and  to  bind  down  the  ends  of  the  vertical  pieces. 

The  stmpping  will  probably  reipiire  reapplicntion  every  wcond  day,  as  the  part*  soon 
yiehl,  and  the  strapping  then  forms  a  loose  bag.  The  student  mu»l  remember  that  the 
object  of  the  strapping  is  to  compress  the  organ,  and  not  lo  cover  it. 

Imperfect  transition  and  malposition  of  the  testicle  is  occasionally  met  with, 
I  he  orgaik  being  either  arrested  in  somi'  pari  of   its  course  into  its  scrotal  |>oucli,  or,  mi*»«. 
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placed.  AtTiffi^rtne  te!<( !<•!«?  is  found  in  the  cannl,  nr  it  has  failed  to  \mt  m  an  ap|K'ar- 
aiice  at  all ;  wLilt'  at  olhons  liotli  are  loiind  to  be  out  of  place.  [Prof,  Gross  \\i\s  recorded 
a  cum  where  the  empty  scrotum  of  a  boy  was  attributed  to  a  oriniiual  reniovid  of  th*i 
teaticb^s.]  Not  uncommonly,  this  urresled  descent  of  the  testicle  is  comjdicated  >vith  a 
congenitjil  liernia,  the  vjitiinal  process  of  peritoneum  being  still  open,  and  in  all  cases  of 
scrotal  swcdling  in  infants,  the  siirj^eon  shoold  examine  the  parts  with  care  to  discover 
whether  the  tct^ticle  is  or  ia  not  involved  in  tlie  tumor.  When  the  testes  are  thus  placed, 
they  are  very  commonly  ill-developed-  At  times  during  their  descent  through  the  rings, 
they  are  nip[>ed  by  the  muscular  structures,  and  become  intlnnied.  1  have  recorded  auch 
instances  in  a  former  pa;^e.  Nothing  can  be  done  by  way  of  treatment  to  expedite  the 
descent  of  the  organ.  When  within  the  internal  ring  and  complicated  wilh  hernia,  it  is 
well  to  recommend  a  truss;  but  when  the  testis  is  in  the  canal,  such  an  instrument  cannot 
be  worn,  an  extra  element  of  dann;er,  under  these  circumstances,  being  added  to  the  case. 

Testes  so  situated  seem  t»>  be  very  pione  to  become  the  seat  of  cnnceroua  disease.  Many 
s\icU  cases  have  been  recorded. 

In  a  case  un<ler  my  cure,  of  a  gentleman  over  fifty,  an  encysted  hydrocele  was  found 
with  a  Somali  t<'.'iticle  situated  in  the  eenlre  of  a  conjrenital  hernia,  the  cyst  a[>[)earing  on 
the  reduction  of  the  hernia  a^  a  tuinnr  the  size  of  a  small 

oraniif\  Itelow  the  external  rin|z  and  behind  the  hernia.     I  ^**^'  **^2* 

lapped  it  from  beliind,  and  drew  oH"  about  two  ounces  of 
a  milky  fluid  containing;  many  spermatozoa,  and  injectefl 
it  with  iodine.  A  good  result  followed.  This  gentleman 
was  marrieil,  an«]  had  a  family. 

Malplaced  testitdes  are  less  common  than  those  just 
described.  1  have,  however*  seen  seven  cases  ;  in  three, 
one  of  which  1  have  reported  (» Guy'i»  Ho-<p.  Report*;,' 
18G7),  the  riirht  testich;  \vi\«  placed  in  the  perineum  in  its 
own  inde{)endent  scrotal  i>oucb  (Fij;.  4'1'2),  and  in  the 
other  four  the  riirht  trsticlo  wa-s  in  the  perineum,  the  scro- 
tal sac  being  otherwise  natural.  There  wjw  in  one  a 
hernia  iissociatt'd  wilh  the  mal|ilaced  testicle;  the  bowel 
clearly  descending  into  the   tunica  vaginalis  down  to  the 

testicle.  Klglit  lei»ncl<»  m  Iho  pcrlaeum. 


X 


X 
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Vakicockle, 

This  signifies  a  varicose  condition  of  the  gpermalic  veins,  and  when  the  disease  is  well 
mnrked  their  tortuosity  and  dilatations  present  the  appearance  (Fig.  433)  and  impart  the 
feeling  of  a  "big  of  worms"  within  the  scrotum.  It  is  more 
comnjon  on  the  left  than  on  tlie  right  side*  the  assigned  causes 
of  tliis  preponderance  being  the  mure  dependent  position  of  the 
left  organ  an<l  the  lialnliiy  of  the  vein  to  be  pressed  upon  by  a 
loaded  sigmoid  flexure  of  the  colon.  [It  is  )>ruli{»bly  ilue  to  the 
fact  tliat  the  left  spermatic  vein  enters  the  renul  at  a  right  angle 
nn»l  has  no  valve,  whereas  the  right  siR'fmatic  vein  opens  into  the 
vena  cava  and  has  a  valvular  apparatus  to  guard  against  down- 
ward pressure.]  It  is  a  disease  of  young  adult  life,  ami  is 
doubtless  often,  although  not  always,  the  product  of  nuiKturha- 
tion,  or  excess  of  ven^ry.  Anything  that  retards  tJie  return 
of  the  venous  blood  from  the  organ  aggravates,  if  it  does  not 
really  cause  it.  The  affection  is  generally  accompanied  by  a 
dull  aching  pain  in  the  part  Jis  well  as  a  sensation  of  weight  or 
fulness,  but  these  symptoms  are  nirely  comphiined  of  at  an 
early  period  of  the  afleclion.  The  pain  often  passes  up  the 
groin  even  to  tlie  loins,  and  is  relieved  if  the  patient  assume 
the  recumbent  [nosition,  or  even  by  elevating  the  scrotum. 

Trkatmknt,— If  constipjition  exists,  the  bowels  must  be  regulated.  If  the  scrotum 
l>e  pendulous,  cold  bathing  ought  lo  be  recommentled,  and  the  organ  su[)ported  by  means 
of  a  thin  8U8i>ensory  bandage.  Tonics  are  often  of  use.  When  this  palliative  treatment 
pives  relief  and  retards  llie  progress  of  the  disease,  nothing  more  is  needed;  but  when  the 
disetise  is  severe  and  these  means  are  ineffectual,  a  more  radical  treatment  ia  called  for, 
which  consists  in  the  excision,  destructionj  or  division  of  the  veins. 

4:^ 


V«rieoc«I<k  tak«n  from  cAao  of 
Mr,  .tacobittn'8. 
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Krcision  is  a  ]iractire  whicli  has  been  reintroduced  since  antiseptic  aur;jery  has  become 
a  ftishton,  iind  coiHists  of  tli«  removal  of  about  an  incb  of  the  illseased  vein  below  the 
external  in|ruimvl  rin^,  after  the  aiipHcatlon  of  a  ligature  of  rarbolizod  catgut  above  and 
below  I  lie  part  to  be  removed.  1  have  seen  ^ood  results  follow  ihis  practice,  and  have 
known  of  bad,  and  regard  the  operation  as  far  more  dan^jerous  than  that  now  to  be  ileecribed. 

i Operation  of  Ligature This  is  now  generally  done  hy  a  sulicufaneotis  operation.    Some 

surgeons  ctnploy  raetttUic  wire  for  the  purpose,  others  Ailken  or  liem|ien  ligatures,  ligaturing 
the  veins  in  two  places  an  inch  apart.  I  prefer  this  operation  to  evt-ry  other.  Mr.  Lee 
uses  two  pins  to  arrest  the  flow  of  blood,  and  jieit'orms  ^ubcutaneouH  divi<«ton  of  the  ve^^eU 

between  them  ;  and  in  my  hands  ibis  o|>€- 
[Fio.  434.  ration   has    been    very  successful.     Sir    B. 

lirodie  used  to  divide  the  veins  subcutane- 
ously  and  apply  pressure.  Mr.  J.  Wood, 
of  King's,  stdieutaneously  surrounds  the 
veins  with  a  double  wire  noose,  and  keeps 
up  pressure  u[Jon  the  *vire  by  tneaus  of  a 
metallic  spring  till  division  of  the  vein* 
occurs.  [After  a  string  has  been  put 
around  the  veins  subcutaneously,  its  end» 
may  be  [)a$9ed  through  a  metal  di^^k  and 
lied  over  a  piece  of  ruid>er  tubing,  which 
acts  as  a  spring.  This  method  has  been  ad- 
vised by  Dr.  Levitt,  of  thi^  cily.]  Lee'a 
operation  is  performed  as  follows :  Under 
chloroform  or  not,  the  scrotum  on  the  side 
of  the  varicocele  is  to  be  taken  between  thci 
fingers  and  thumb  and  the  vas  deferens 
(which  may  always  be  known  by  its  cordy  hardurss)  allowud  to  escape,  so  stmn  as  this  is 
done,  a  needle  may  be  passed  through  the  scrotum  beneath  the  bundle  of  spermatic  veins, 
and  a  figurc-of-ti  ligature  applied  over  the  needle  sutBciently  tight  to  arrest  the  circulation 
through  the  veins,  but  not  to  cut  the  skin  over  them.  A  second  needle  is  to  be  applied  iii 
like  manner,  half  an  inch  or  more  lower  down  or  higher  up  jis  the  case  may  be;  and  the 
veins  divided  snbeutaneously  between  the  two  needles  by  a  tenotomy  knife.  Sometitnes 
the  veins  may  be  divided  two  or  three  days  after  tlie  insertion  of  the  pins,  but  there  is  no 
object  in  delay.     The  ends  of  the  needles  are  to  l>e  cut  short  after  the  operation,  and  on 

the  iiflh  4lay  may  be  rennoved.  A  day  or  so  later  the 
patient  may  get  up,  wearing  a  suspensory  bandage.  Aj* 
a  general  rule,  this  operation  is  most  successful,  and  not 
dangerous.  It  is  only  to  be  done,  however,  when  pallia- 
tivr  treaTment  fails, 

Mr.  Morgan,  of  Dublin,  has  recently  suggested  an  ad- 
mirable susj)ender  for  varicoci'le  and  other  aflecl ions  of 
the  testis,  which  is  illustrated  in  Fig.  43.1.     It  consists  of 
a  piece  of  webbing  4^  inches  long,  ^\  inches  widest  one 
end,  4  inches  at  the  other,  and  gradually  tapering  t»»  the 
narrower  end.     A  |)iece  of  thick  lead  wire  is  stitched  in 
the  rim  of  the  smaller  end,  two  lu[»es  sewn  along  the 
entire  length  of  the  webbing,  and  the  sides  furnished  with 
nei*t  hooks,  a  lace,  and  a  goo«l  tongue  of  chamois  leather. 
When  the  suspender  has  been  aj>plieil  to  the  testieU-,  the 
tapes  are  to  be  attached  to  an  abdominal  Iwll,     The  size 
may  vary  more  or  less.     The  lead   wire  encircling  the 
lower  end    gives  a  foundation  to  the  genera!  means  of  support,  and   keeps   the   testic 
within  the  bag  ;  the  patient  can  mould  it  more  or  less  to  his  convenience,  and  it  need  nul 
be  worn  at  night. 

Fatty  tumors  are  occasionally  met  with  in  the  cord.  I  have  removed  one  the  %\w. 
of  a  walnut;  and  fibrous  or  fibro-cellular  tumors  have  Iwen  ni«H  with  on  the  testicle.  1 
have  seen  one  of  the  latter  the  size  of  an  orange,  excised  from  the  testicle  with  succrw 
by  Mr.  Hilton.  [Hydrocele  of  the  cord  has  been  discussed  with  hydrocele  of  the  vaginal 
lutiie  of  the  testicles.] 
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Affect toNS  of  tub  Scuotum. 

The  scrotal  f>ouch  Is  very  fr**quently  the  Rent  of  injury,  while  the  testicle,  from  its 
tnohility,  escapes.  When  the  [wirts  are  bruised,  the  efiusion  of  blood  is  at  times  very 
great,  the  blood  forming  a  large  diffused  scrotal  ha^matocele,  while  at  others,  it  forms  a 
distinct  tumor.  On  .lanuarj  20th,  1H71,  1  was  consulted  by  T.  B — ,  aet.  40,  who  sat 
down  on  the  broken  arm  of  a  chair,  the  stiim[>  of  the  arm  hruiairig  the  perineal  border  of 
the  sorotum.  A  swelling  at  ont:;e  upijenred,  and  when  I  k»w  him,  twenty-six  hours  after 
the  acei<lent,  a  well-tletiued  blood  tnmor  existed  in  the  median  line  of  the  scrotum,  the 
size  of  A  cocoa-nut,  the  iwo  testicles  miiintuiiiing  their  jtosition  on  either  side.  By  rest, 
cold  lotion,  and  tonics  the  blood  was  absorlK^il  in  three  months. 

Liicerafed  wound.-*  of  the  scrotum  are  also  iitlcnded  with  blood  extravasation,  but  they 
iisunily  h»-al  readily  on  account  of  the  vivscularity  of  the  {>nrts. 

(Edema  of  the  scrotum  takes^  place  whenever  any  inflatimiation  attacks  the  j)ftrt 
or  the  tissues  about.  It  is  seen  in  the  inftammntion  of  the  epididymis  associated  with 
goiiorrhnea  and  in  acute  orchitij;;  in  extrava-iation  of  urine  and  urjnary  perineal  abscess; 
in  the  retention  of  urine  in  childhood  due  to  the  obslruclion  of  a  calcuhis ;  in  phimosis  or 
paraphimosis;  in  erysiptdas.  In  all  these  case*  it  is  present,  and  more  or  less  redness 
and  external  signs  of  intlammation  coexist.  Simple  tfidema  is  ol'ten  one  of  the  first  indi- 
cations of  renal  or  cardiuc  <lrr*|>ay. 

Elephantiasis  of  scrotum.^The  scrotum  also  is  not  rarely  the  seat  of  elephari' 
tiasis  ttraluim — solid  o-deniii  ot  the  scrotum,  and  the  disease  generally  attacks  the  penift 
as  well.  In  tropical  countries  where  this  atTection  is  common,  the  tumors  attain  an  enor- 
mous size.  It  is  the  same  disease  a,s  attacks  tlie  female  genitals  and  other  parts  of  the 
body  and  extremities;  and  in  the  West  Indies  is  known  a-*  the  **  Barhadoes  leg.'*  By 
Mr.  Dalton,  of  Guiana,  and  other  observers  it  is  regarded  as  a  constitutional  disease.  It 
is  occasionally  associated  with  ichytliyosis  of  the  tongue,  and  is  often  attended  with  fever 
and  local  erythema  Jissociated  with  ojdema*  which  never  subsides.  When  attacking  the 
scrotum  nothing  but  its  excision  is  of  any  use.  The  historical  case  in  which  Mr.  Kev 
removed  from  a  Chinaman,  ret.  32,  a  tumor  weighing  Hfty-six  pounds  (Prep.  IG'iO", 
Guy's  Mtjseum),  often  years'  growth  (Fig.  -t^fi),  is  a  good  case  in  point,  but  the  growths 
attain  u  larger  size  than  tliis,     Mr,  Wiblin,  in  1HG2,  excised  a  gniwth  equally  large,  and 

in  the  '  Med.-Chir.  Trans.' for  1803,  this  case  with  reference  to  others  will  be  found. 

Such  growths  are  made  up  of  the  elements  of  ordinary  connective  tissue.     Sir  J,  Fayrer 

has  o|w.'rated  on  many  cases.     lie  writes:    ''The  operation 

for  removal  of  a  scrotal  tumor  is  simple  enoygh,  but  it  re- 

(pn'res  dHtermination  auil  cxjKMlition.      It  needs  also  the  aid 

of  intelligent  assistants.      Before  commencing  it  is  well  to 

have  the  tumor  raised  and  supported  in  a  vertical  position 

for  half  an  hour,  to  drain   it  of  blood  as  mwch  as  possible; 

then,  the  patient  having  been  placed  in  a  recumbent  position 

on  an  ordinary  table,  with  the  nates  brought  near  to  the  enil 

of  it,  he  is  to  be  put  under  the  influence  of  chloroform,  and 

the  incisions  are  to  be  commenced.     Several  assistants  are 

ref|uired  to  hold  back  tlie  legs,  raise  the  penis  and  testes, 

support  the  lunior,  and  nipidly  secure  the  bleeding  points. 

These  being  provided,  the  operation  may  be  begun.     The 

director  is  to  be  introduced   into  the  passage  at  the  bottom 

of  which  lies  the  glans  {lenis,  and   that  organ  exf»osed  by 

laying  open  with  either  the  long  callin  or  sharp-pointed  bis- 
toury the  dense  tissue  covering  it.     If  the  prepuce  is  healthy^ 

it  is  well  to  reflect  a  portion  of  it  as  a  future  covering  to 

the  penis.     If  the  pre(iiiee  is  involved,  or  even  suspected 

of  being  involved,  it  should  be  carefully  dissected  away  like  the  rest  of  the  thickened 

tissue.     Having  exjiosed  the  jjenis,  it  is  to  be  raised  an<l  carefully  dissected  out,  with  or 

without  the  prepuce,  as  the  case  may  be.     This  is  to  be  raised  and  hehl  a>»ido  by  an 

assistant,  care  being  taken  in  cleaning  it  out  of  the  morbid  tissue  not  to  divide  tlie  sus- 

|>ensoi7  ligament. 

'•  The  next  step  is  to  make  a  deep  and  bold  incision  down  to  the  tunica  vaginalis  on 

one  side.     In  a  large  tumor  several  incisions  will  be  needed  before  the  tunica  vagin^ilis  is 

exposed,  which  probably  will  be  found  mucli  thickened  and  distended  with  fluid,  forming 

large  hydroceles.     These  should  be  laid  open,  and  if  the  tunica  vaginalis  be  nmch  ihtck- 
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ened  it  should  be  removed;  if  not  so  aflected,  and  tlie  testitde  not  eiilarpfd,  it  need  not  lio 
interfered  with.  The  testicle  is  then  to  be  dissected  out,  reflected,  and  heht  upwards  wttU 
the  |tenis.  A  similar  proceeding  is  to  be  carried  out  on  the  opposite  side.  The  tumor  is 
then  to  !»e  removed  by  conneitinrr  transversely  the  threi?  vertie-al  incisions  already  tnndt', 
and  then,  either  with  the  scalpel  or  amputation;  knife,  the  remaining;  [lortion  of  the  neck 
of  the  tumor  is  to  be  cut  through.  It  is  well  liefore  separating  it  to  mnrk  out  on  the 
perineal  aspect  by  an  incision  the  line  at  whirlj  the  removal  is  to  be  completed.  During 
the  operaiion,  vessels  are  to  be  commanded  by  tiie  tin^rers  of  assistants,  and  large  veins 
controlled  by  forceps.  It  is  well  that  even  the  most  miiiute  bleeding  point  should  he 
ligatured  (or  twisted),  otherwit+e  when  reaction  occurs  there  may  be  hemorrhage.  The 
yeeding  huving  been  eoiilroHed,  the  testes  with  their  elongated  cords  are  to  be  ap[died  to 
the  )4Nrf"Hce  of  the  wound;  the  penis  is  to  be  enveloped  in  a  fold  of  oiled  lint,  and  thus 
kept  apart  from  the  testes,  which  are  also  covered  and  sujjported  in  jKhsition  by  oiled 
cloths."     The  hirge.st  tumor  of  this  kind  on  record  weighed  200  lbs. 

Caxcek  of  the  Scrotum. 

This  is  a  rare  alTection  compared  wilh  what  it  was  some  years  ago  wlien  sweeps  ii*cend«d 
flues,  and  is  commonly  met  with  in  this  country  as  a  ehimuetf-swrep'n  cancrr.  It  is, 
htjwever,  well  known  in  the  tar  and  parafl'm  manufactories  of  the  Continent,  the  products 
of  distillation  oi'  coal,  according  to  Volkmann,  being  more  irritating  tti  the  human  skin 
than  soot.  It  is  in  reality  an  epithelial  cancer  similar  to  that  found  in  other  [»arti*  of  the 
body  ;  at  timf*s  it  is  very  extensive,  involving  the  whole  scrotum.  Nothing  but  its 
removal  can  be  reeom mend (h1.  Small  tumors  may  he  cauterized  down  or  destroyed  by 
caustics,  but  the  larger  should  he  excised.  When  the  growth  can  be  isolated  by  pins 
pas!*i'd  through  it^  base,  the  platinum  wire  ccraseur  heated  by  lire  galvanic  battery  is 
probably  the  best  instrument  to  use,  otherwise  the  knife  is  to  be  employed.  When  the 
whole  scrolum  is  removed  and  the  testes  are  left  exposed,  hanging  from  their  external 
rings,  the  surgeon  need  be  under  no  alarm,  for  the  parts  will  granulate  U[»  in  the  course  of 
time,  and,  what  is  more,  the  testicles  may  become  movable.  I  have  seen  this  take  place 
more  than  once.  The  earlier  the  disease  is  removed  the  better,  for  by  delay  the  glands 
of  the  groin  may  become  involved. 

The  scrotum  is  o(rcasionally  though  nirely  the  sejit  of  tumors,  sebaceous,  fatty,  or  fibrous. 
It  is,  likewise,  the  seat  of  varicose  veins;  the  snmll  venous  nidicles  apj»earing  as  bt-adinl 
dilatations  of  a  peculiar  aspect;  the  disease  is,  however,  of  little  imp45rlJince. 

Tumors  or  swellings  that  encroach  upon  the  scrotum  from  the  perineum  are  probably 
inflannnatory,  and  are  mtist  frequently  urinary  abscesses  associated  wilh  and  dependent 
upon  some  stricture;  but  occasionally  an  anal  abscess  may  press  forward, and  1  have  seen 
one  occupying  the  whole  perineum  up  to  the  scrotum.  These  are  to  be  treated  by  free 
incisions. 


BTERILITY.-MALE  IMPOTEITCE  AND  SPERMATORRHCEA. 

The  influence  of  the  sexual  functions  is  so  great  in  the  economv  of  human  life,  that  any 
impairment  of  the  organs  concerned  is  a  matter  of  imp<»rtance,  not  only  in  '\ts  effects  on 
the  bodily  health,  but  even  more  on  the  menial  slatts  of  the  person  aflV'cled. 

The  sexual  act  is  a  compound  one,  physical  and  mental.  The  physical  organs  may  be 
jirrfect  aud  capable  in  their  way,  [jut  if  the  mental  are  deficient  in  energy  or  weakened 
l>y  doubt  of  competency,  or  under  the  influence  of  some  emotion  such  as  shame  or  fear, 
the  act  will  be  spoilt,  and  failure  to  complete  it  must  ensue. 

It  is,  therefore,  clear  that  imjKJience,  real  or  imaginary,  may  be  due  to  many  physical 
and  mcinial  causes. 

Taylor  defines  impatency  "to  be  an  incapacity  for  sexual  intercourse.'*  This  ineunneiiy 
may  ensue  from  physical  causes,  reme<liable  or  irnmiedtablc.  The  latter  include.*  ftysa  of 
penis  and  testicles,  deformity  of  penis^  including  excess  of  and  arn^st  of  development,  mal- 
developnu'iit,  in  such  cases  as  ectopia  vesicre,  &c.  The  remediable  causes  may  be  some 
local  art'ectioii  of  the  penis  or  testes, 

Any  condition  that  prevents  the  introduetion  of  the  organ  into  the  female  [laiM^  Is 
enough  to  cause  impotence,  tvhether  such  condition  be  connected  wilh  lite  ponjs  or  testes* 
The  same  eflect  is  prfwlnced  by  any  disejise  or  congenital  malposition  or  dvvelopineot  i 
the  testes,  attended  with  loss  of  sexual  ilesire,  as  by  old  age.      A   man  mayt  lbert!fot«»  b«' 
impotent  and  virile,  or  impotent  and  sterile. 
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man  mny  he  capalile  of  scxnal  intt?rcourse  and  yet  be  Rterile;  sterilily  in  tlip  male 
depending  much  ii[K:ni  tliu  secretion  of  the  tt'sli-s*  us  well  as  npon  tiie  forniiition  of  the 
penis,  for  semi-n  without  spermjilozon  is  destitute  of  procrentive  ])Owlt.  A  uiiiii  may  have 
a  penis  the  subject  of  epii^padias  or  hy|Kispadias ;  he  may  have  sexmU  desire,  and  vv**n 
power,  hut  if  the  uretliral  orifice  be  30  )o\v  down  as  to  foHiid  the  semen  being  conveyed 
into  the  vagina,  he  will  be  sterile;  tho«i*;h  all  patients  with  liypaspadias  are  not  so.  I 
have  known  two  men  who  had  hypos[)iidias — the  orifice  of  the  tirethra  in  eacli,  opening 
one  inch  beliiml  the  normal  urethral  opening — lobe  the  fatherft  of  three  and  four  children 
respectively;  and  a  third,  in  whom  the  urethral  orifice  was  one  inch  behind  the  plans, 
whose  wife  died  in  childbirth. 

When  the  urethral  orifice  is  at  the  base  of  the  penis,  sterility  must,  however,  exist. 
When  partial  epispadias  exists,  there  is  no  reason  to  believe  that  a  man  must  be  sterile. 

When  holii  testes  are  mis[daeed — that  15,  when  they  have  not  descended  into  the 
scrotum— there  is  a  strong  probability  that  the  orpins  are  badly  developed,  that  they  do 
not  t^eerete  healthy  spermatic  fluid,  and  that  sterility  coexists.  Cuiding  asserts  this  very 
positively  to  lie  the  fact,  hut  he  at  the  Kiitie  time  brings  forward  evidence  from  Me&srs. 
CtH'k's  and  Poland's  practice  that  such  is  not  always  the  case.  In  a  jietieral  way  Mr. 
Curling  may  he  ripiht,  but  there  are  many  exceptions  to  such  a  rule.  AVhen  one  testis  is 
in  the  jierotum  and  healthy,  tliere  is  no  rt-ason  to  suspect  sterility. 

Sterility  sonvetimes  follows  disease  of  the  testes,  inHannnatory  or  otherwise;  for  ejndi- 
dymitis  or  inHammation  of  the  duct  of  tlie  lestielet  as  well  as  testitis  or  inflammation  of 
the  g!and,  may  be  followed  by  atroplty  of  the  organ.  Gosselin,  Godartt  and  Liegois  have 
laid  great  stress  upon  thi};:;  and  Curling  ascribes  these  as  common  canses  of  sterility. 
Sterility  may  be  produced  by  involuntary  srminul  emissions  the  result  of  excess  of  venery 
or  masturbation,  by  [irodueing  either  loss  of  sexual  power  or  deterioration  of  semen. 
Stricture,  or  any  impediment  to  the  seminal  discharge,  is  also  another  cause.  The  student 
must  rememl)er,  too,  that  a  man  may  be  ca|iable  of  sexual  intercourse  and  he  sterile  fVom 
other  cjiuses.  He  may  even  have  emissions  in  connection  without  seminal  secretion,  for 
the  emissions  may  consist  only  of  secretion  from  the  seminal  vesicles.  I  have  known  this 
fact  illustrated  in  a  man  wlio  had  lost  hutli  his  testicles  from  a  surgical  operation,  and  yet 
had  sexual  jmwer  as  strong  as  ever,  attended  with  emission.  The  removal  of  one  testicle 
seems  to  interfere  but  little  if  at  all  with  sexual  power.  Some  years  ago,  I  removed  a 
testicle  for  cystic  disease  from  a  gentleman  wholiad  been  married  juany  years  and  had  no 
child.     After  the  operation  his  wife  soon  conceived  jmd  gave  birth  to  a  hoy. 

1(1  the  fentah  subject,  impotency  may  be  wiid  to  exist  wheti  the  vagina  is  absent  or 
obliterated.  It  is  fur  a  time  present  when  the  orifice  is  occluded  by  some  dense  mem- 
brane, or  when  the  introdtiction  of  the  nuvle  organ  is  prevented  on  account  of  the  smallness 
of  the  oritice,  by  vaginismus,  or  the  presence  of  a  bitld  vagina. 

Sterility  is  due  to  many  causes,  tiie  occlusion  of  the  os  uteri  being  one,  but  morbid  con- 
ditions fif  the  uterus  and  ovaries  are  probuldy  the  more  frequent. 

The  student  should  remember^  that  "  tlie  functions  of  the  testicle,  like  those  of  the 
mammary  gland  and  uterus,  may  be  suspended  tor  a  long  period,  possibly  fur  life  ;  and 
yet  itsetruciure  may  be  sound  and  capahle  of  being  roused  into  activity"  on  any  healthy 
stimulus.  I^nlike  other  ghinds,  it  does  not  waste  or  atrophy  for  waat  of  use,  the  physical 
parts  of  man's  TJature  being  accurately  adapted  to  the  uecessitie!*  of  hi§  position,  and  to  his 
moral  being. 

SPRRMATORRntEA.     * 

Tins  doubtless  exists  as  a  disease  although  rare.  It  consists  in  the  discharge  of  sperm- 
atic liuid  containing  spermatozoa  with  the  urine,  without  sexual  desire  or  sexual  excite- 
ment. It  is  comaiftuly  associated  with  some  derangement  of  the  digestive  organs, 
constipation,  and  rectal  irritation,  spasmo*lic  action  of  the  levator  ani  acting  on  the 
vesiculie  seminalisand  prostate  gland.  In  its  most  compleie  form  it  is  associated  with  an 
absolute  loss  of  sensation  about  the  vern  montanura  on  the  [»assage  of  a  sound,  a  patient 
thus  atfected  allowing  the  introduction  of  an  instrument  without  (liueldng;  while  the  worst 
coses  are  associated  with  wasting  of  the  testicles  and  varicocele.  It  is  at  times  without 
doubt  due  to  excess  of  venery,  but  more  commonly  to  masturbation.  It  commences 
almost  always  with  noeturnal  emissions  whieli  jiradually  become  more  frequent.  These 
are  at  first  attended  witli  erotic  sensation,  although  not  so  subseipjently,  and  at  last  occur 
without  erection.  If  copulation  be  attenipted,  the  ejacnlaliun  lakes  ]dace  at  once,  often 
before  the  introduction  of  the  organ.     It  ends  in  the  total  loss  of  sexual  inclination  and 
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power.     Lallemand  says  that  ^*  seminal  emissions  supervening  during  micturition  are  the 
most  serious." 

He  holds  that  "  spermatorrhcea  is  nearly  always  dependent  upon  irritation  of  the  pros- 
tate gland  and  its  ejaculatory  ducts,"  and  believes  that  in  most  cases  this  irritation,  which 
also  exists  in  the  neck  of  the  bladder,  is  the  result  of  chronic  inflammation  of  the  urethra 
in  the  prostatic  portion  of  the  veru  montanum.  An  old  attack  of  urethritis  is  the  most 
frequent  cause  of  the  seminal  emissions,  and  these  emissions  are  often  related  to  stricture 
of  the  urethra. 

Trousseau,  however,  while  admitting  the  force  of  these  observations,  believes  that  sperm- 
atorrhoea or  incontinence  of  semen  is  due  to  some  imperfection  in  the  nervous  system  of 
organic  life,  since  it  is  so  commonly  found  in  men  who  have  had  incontinence  of  urine  in 
childhood.  He  looks  upon  the  masturbation  as  an  indirect  proof  that  there  is  a  bad  state 
of  the  nervous  system,  and  the  subsequent  impotence,  insanity,  or  paralysis  as  an  aggrava- 
tion of  a  nervous  condition,  of  which  masturbation  was  only  the  first  morbid  manifesta- 
tion. (Trousseau,  '  Clin.  Med.*  vol.  iii.)  This  latter  view  is  supported  by  the  fact  that 
in  some  ca^es  of  injury  to  or  disease  of  the  spinal  column,  spermatorrhoea  is  a  common 
associate. 

False  spermatorrhoea  is,  however,  a  more  common  complaint.  It  is  supi)Osed  to  be  pre- 
sent when  nocturnal  emissions  are  frequent,  when  diurnal  emissions  take  place  on  any 
sexual  thought,  and  urethral  discharge  of  a  glairy  fluid  attends  defecation,  when  erections 
with  discharge  follow  the  slightest  irritation,  such  as  that  produced  by  riding  or  walking, 
from  the  friction  of  trousers,  etc.  Such  cases  are  far  from  rare  ;  and  are  commonly  due 
to  masturbation,  but  are  not  cases  of  true  spermatorrhoea,  although  they  often  precede  it. 
Nocturnal  emissions  may  be  too  frequent,  but,  if  associated  with  sexual  feeling,  they  are 
natural.  They  should,  therefore,  be  checked,  as  they  lead  on  to  the  true  disease.  The  glairy 
fluid  pressed  out  in  defecation  is  rarely  seminal ;  but  is  prostatic,  of  a  transparent,  tenacious, 
character,  and  not  milky.  The  whole  genital  tract  in  this  affection  is  in  a  state  of  morbid 
sensibility,  of  hypersesthesia,  and  requires  treatment,  since  the  false  spermatorrhoea  is  often 
only  the  prelude  to  the  true.  [This  affection  has  been  discussed  as  prostatorrhoea,  under 
diseases  of  the  prostate.] 

Treatment. — Trousseau,  regarding  masturbation  as  a  manifestation  of  some  disease?  of 
the  nervous  centres,  speaks  strongly  in  favor  of  belladonna,  and,  so  far  as  my  experience  has 
gone,  I  am  disposed  to  think  it  a  valuable  drug  given  in  half-grain  doses  of  the  extract 
twice  a  day  with  some  tonic,  such  as  iron,  zinc,  strychnine,  or  quinine.  It  seems  to  act 
most  beneficially,  and  to  check  the  disposition  to  masturbate  in  a  marked  manner.  Of 
course,  this  good  can  only  be  met  with  when  there  is  in  the  patient's  mind  a  strong  wish 
to  overcome  a  repugnant  habit.  To  aid  this,  the  application  of  a  ring  of  blistering  fluid 
around  the  penis,  or  painting  the  prepuce  with  iodine,  is  a  valuable  adjunct.  The  bowels, 
more  particularly  the  rectum,  under  all  circumstances  should  be  kept  empty,  and  the 
nightly  injection  of  cold  water  into  xhe  bowel  is  a  useful  custom.  The  patient  should  sleep 
upon  a  hard  bed,  and  be  lightly  covered.  He  should  not  rest  on  his  back,  and  a  solid 
substance  fastened  in  a  handkerchief  over  the  sacrum  is  a  good  mode  of  securing  this  end. 

When  evidence  exists  that  the  mucous  membrane  of  the  prostatic  urethra  is  affected 
near  the  orifices  of  the  spermatic  ducts,  Lallemand's  advice  of  applying  a  solution  of  nitrate 
of  silver  (gr.  v  to  gr.  x  to  the  ounce)  every  other  day  should  be  followed.  Some  surgeons 
use  a  stronger  solution,  and  when  an  absolute  loss  of  sensibility  of  these  parts  is  present, 
galvanism  has  been  highly  spoken  of.  For  the  application  of  the  solution,  Erichsen's 
syrii.ge  catheter  is  the  best.  livery  means  should  be  employed  to  divert  the  patient's 
mind  from  the  seat  of  his  affection  by  encouraging  mental  as  well  as  physical  labor.  Simple 
nutritious  food  should  be  allowed  and  cold  bathing  adopted. 

In  the  eases  of  imaginary  impotence  of  young  married  men,  all  that  the  surgeon  has  to 
do  is  to  give  confidence,  for  the  failure  is  probably  in  the  mind  rather  than  in  the  Ixxly  of 
his  patient.  The  best  advice  is,  to  recommend  abstraction  from  coitus,  when  Nature  in 
her  own  time  will  have  her  way  and  assert  her  power. 
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CHAPTER    XXV. 

SURGICAL  AFFECTIONS  OF  FEMALE  GENITALS. 

Wounds  of  tlie  external  genitals  are  met  whli  in  |iracticc,  as  the  result  of  violence 
inlcnlionttUy  committed,  or  hapfjeninpf  acciik^ntally  from  falling  or  sittinfr  on  pciott^d  or 
cutting  bodies.  They  are  always  serious  on  acooiint  of  the  bleeding  tlnit  attends  Ibem, 
and  wounds  of  iht^  vaiiiua  nre  jiarticularly  so.  However  severe  (hey  are,  they  should  ho 
carefully  eleansed,  adjusted,  and  stitched  logcther,  for  these  tissues  are  very  vascular  and 
heal  well. 

Severe  lacerations  at  times  lake  place  in  tlie  attempt  at  coittis.  Some  years  ago,  I  was 
called  to  h  young  married  woman  for  severe  hemorrhage  from  these  parts  following  marital 
iniercourse  the  night  nfier  marriage,  and  Ibund  two  severe  laeeratiojir*  of  the  oriHcc  of  the 
vagina  and  hymen  unrnptDred  ;  the  mendirane  had  been  practically  driven  in.  Preasnre 
arrested  the  bleeding. 

Wounds  of  the  vagina  are  apt  to  be  followed  by  inconvenient  ciciitncca. 

Foreign  bodies  are  also  at  times  introduced  into  the  vagina  for  criminal  or  erotic  pur- 
poses. Mr.  Hilton  removed  at  Guy's  a  Hat  bone  netting  mesh,  ten  Inelies  long,  which  had 
passed  through  the  vaginal  walU  into  the  pelvis.  Hottks  and  other  foreign  matters  have 
al&o  been  iiitroduee<h  Sponges  iire  not  uncommonly  found  in  the  (mssage,  and  in  a  easel 
knew  of,  such  a  foreign  body  gave  rise  to  the  suspicions  of  cancerous  dise^uie. 

[I  know  of  a  ease  wliere  a  girl  in  jumping  out  of  a  window  fell  with  her  leg  and  foot 
doubled  under  her  ;  the  high  lie^^l  of  her  shoe  penetrated  the  ijieriiieum,  between  the  quus 
and  vulva,  atnl  entered  the  vagina,  where  it  was  left  imbedth'd  in  the  wall.  The  shoe  of 
course  was  pulled  away  by  the  force  of  the  accident.  The  foreign  body  was  removed,  and 
the  patient  made  a  good  recovery.] 


Adherent  Labia. 

The  labia  during  childhood  are  apt  to  adhere  together  from  some  local  inflammatory 
action,  and  so  to  close  thr  labial  orifice  as  to  interfere  with  the  act  of  micturition.  The 
urine  in  chihlren  llius  atfected,  often  squirts  in  a  backward  or  forward  direction,  ami  for 
this,  surgical  attention  is  sought.  In  the^e  ca^es,  the  true  condition  of  uHairs  will  at  ouee 
be  recognized  oxi  se[iaruliiig  the  genitals,  for  the  labia  will  be  found  connected  together  by 
a  membranous  adhesfion  which  parties  forwards  in  some  cases  to  the  urethral  orilice,  thereby 
affecting  the  urinary  stream.  This  membrane  is  readily  broken  down  by  separating  the 
labia  with  the  lingers  or  thumbs,,  or  by  means  of  a  piobe  introduced  behiad  it  from  above. 
The  appliaitioa  of  a  little  cold  cream  will  complete  the  cure  if  care  be  taken  to  keep  the 
parts  clean. 

A'^LLVITIS. 

This  is  a  common  complaint  in  ^.hildren,  and  ia  almost  always  due  to  some  rectal  irri- 
tation such  as  tliat  caused  by  worms,  scybala,  »Scc.,  in  the  feeble  and  badly  fed.  It  ia 
rarely  the  result  of  a  gottorrlitca!  atrection,  as  ii^  too  often  suspected,  and  it  is  well  to  be 
aware  of  this  fact,  na  it  is  not  uncommon  for  a  surgeon  to  be  consulted  about  a  child  with 
vulvitis  under  the  suspicion  that  the  affection  ie  the  result  of  an  impure  criminal  contjict, 
when  it  is  due  to  some  simple  non-venereal  cause. 

It  should  be  treated  by  local  cleanliness  and  mild  astringent  lotions,  such  as  lead,  atum^ 
&c.;  when  worms  are  suspected,  by  the  administr.alion  of  a  good  mercurial  or  jalap  purge, 
and  attention  to  the  digestive  organs  and  general  health;  a  mixture  of  rhubarb  and  Boda 
for  a  few  days,  and  subseqiumtly  a  tonic  grneially  etfects  a  cure. 

Noma,  or  phagud:enic  ulceration  itf  the  labia,  similar  to  the  cancrum  oris  after  the 
exanthemata,  is  met  with  in  cadiectic  children,  and  ia  a  diseaise  of  debilily.  It  com- 
mences us  an  inHammalory  swelling  of  the  parts  similar  to  erysipelas,  pas.-ing  on  to 
gangrene  and  ulceration,  and  is  always  attended  with  great  prostration.     For  its  treatment 
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sncli  tonics  a*  can  be  borne  shouM  hn  given  ;  and  particiihu-ly  irtm,  quinine,  or  Imrk. 
Wine  and  alaimlance  of  good  liquid  nourisiinient  j^lionld  In.*  given  hv  tlie  nioulli,  or,  l»y  the 
rectum  wlien  the  stomach  r<*je<Ms  it,  anil  milk  with  cldorate  ol"  jKJUksh  is  a  good  drink. 
Locally,  opium  lotion  ivith  carbolic  acid,  nitric  acid,  or  nitrate  of  silver  shonid  be  used, 
and  wlien  the  ulceration  spreads,  nitric  acid  in  its  concentrated  form  may  be  applied  or 
the  actual  or  galvanic  cautery. 

NsBVi,  when  found  involving  these  parts,  are  to  be  treated  like  others. 

Hernia. — In  women,  the  labium  may  be  the  seat  of  an  inguimil  fifrnin  or  of  a  vari- 
cocele. The  former  is  known  by  its  own  symptom;*,  the  latter  by  its  wormy  feel.  Jt  may 
also  become  the  seat  of  thrombus  or  Idood  lumor  on  the  recei|»t  of  an  injury,  which  is  to 
be  made  out  by  the  liii*[ory  of  the  case,  the  sudden  a]ipearance  of  the  swelling  after  titk 
injury,  its  external  aspect  arnl  fluctuating  feel.  Such  blood  swellings  are  to  U?  treat«'d  at 
first  by  the  local  application  of  eoUl  to  arrest  the  flow  of  blood,  and.  subsequently,  by  lead 
lotions.  If  tliey  tend  to  break  u|»  and  Ibrm  an  abscess,  a  free  incision  iato  the  swelling 
18  the  right  treatment  to  a*lopt. 

liabial  abBceSBes  form  at  times  as  a  result  of  a  softened  thrombus,  but  more  fre- 
quently Irom  follicular  inflammation.  They  are  very  painful  and  ought  to  be  o[)flncd  early. 
Occa.sionally  tin  y  are  the  consequence  of  an  inflamed  cyst. 

Labial  cysts  are  very  common,  and  are  usually  met  with  on  the  inner  side  of  the 
labia.  They  arc  i^imilar  in  their  nature  to  the  mucous  cysts  found  in  the  mouth  or  alwut 
the  tongue,  and  are  formed  in  the  same  way  by  the  obstruction  of  the  ductd  of  the  nuicouc 
glands  of  the  parts.  They  appear  as  chronic  painless  swellings  producing  only  mechanical 
inconvenience;  but  if  neglecleil,  they  niay  inllame  iitid  suppurate.  On  manipulation,  ihey 
feel  tense,  globular,  and  pemiHuctuating,  and  contain  a  glairy  brown  or  blood-stained  tluid« 
at  times  with  cholestcrine.  They  are  to  be  treated  by  exci:*ion,  or  the  remov:U  of  the 
presenting  surface  of  the  cyst  by  a  pair  of  forcep;^  and  scissors,  the  removal  of  \i\w  wall 
exposiing  the  other,  which  contracts.  Excision,  however,  is  the  safe-st  pmctice.  AVlien 
an  opening  into  the  cyst  ts  made,  the  cavity  should  be  plugged  with  lint,  or  with  linl 
soaked  in  tincture  of  iodine — this  tltiid  exciting  adhesive  action  or  suppuration  in  the 
cyst  wall. 

Mucous  cysts,  like  these,  are  also  found  in  the  vagina. 

The  intennil  labia  nniy  also  be  tlie  seal  of  sebaceous  tumors^  and  of  a  solid  mdenia  or 
hypertrophy  simihir  to  that  seen  in  the  male  scrotum  not  unlike  eUphantiasU^  and  grow 
to  a  large  size.  Nothing  but  their  removal  can  be  entertained.  Some  time  since  I 
removed  with  the  galvanic  ecraseur^  from  a  middle-aged  woman,  both  labia  which  had 
attained  the  size  of  a  cocoa-nut  without  the  hiss  of  a  drop  of  blood,  after  having  istdated 
the  growths  by  long  pins  inserted  liirough  their  ba-es,  and  passed  the  wire  round  the 
jnns.  When  thiii  instrument  cannot  be  obtained,  the  knife  must  be  employed.  Such 
tumorr!  ivTM  highly  vascuhir,  and  the  surgeon  re(|uires  good  assistants  in  their  removal. 

Cancerous  tumors,  both  epithelial  and  otherwise,  of  these  parijj  are  also  met  witb^ 
and  are  known  by  their  ordinary  features;  they  should  be  treated  by  removal.  It  ^eems 
that  cancer  is  prone  to  appear  in  these  regions  at  an  earlier  periwl  of  life  than  in  othera. 
In  1869  I  removed  a  well-marked  cancerous  tumor  from  the  labium  of  a  woman  only 
thirty-two  years  of  age. 

Epithelial  disease  of  the  clitoris  occurs  at  times,  and  I  have  seen  several  well-marked 
cases,  bul  more  commonly  it  attacks  the  inner  labia  and  orifice  of  the  vagina.  In  <iwch 
cases  the  benefit  of  the  galvanic  cautery  is  well  illustrat»Ml,  for  the  removal  of  these 
growths  by  excision  is  very  ditticult,  and  always  attended  with  copious  bleeding.  When 
the  whole  growth  cannot  f)e  isolated,  as  much  as  possible  should  be  excised  or  8cra|.»eeJ  off, 
and  the  cautery  freely  applied  to  the  surface  and  base  of  what  remains.  AVhere  the 
growth  can  be  isolated  by  the  inlrnduction  of  long  pins  beneath  its  base  and  a  wire 
adjusted  Itenealli  the  pins  the  galvanic  ecraseur,  not  made  loo  hot  and  slowly  worked,  it» 
an  admirable  instnimcnt  to  employ.  By  its  means  1  liave  successfully  remove«l  on  several 
occasions  without  the  loss  of  u  drop  of  blood  an  epithelial  cancer  o<?cupying  the  fourchelte 
of  the  vagina,  encroaching  on  the  jiassage  and  the  perineum.  The  patients  were  under 
cldorotorm  during  the  operation  and  felt  no  [lain  ;  the  after-pain  in  these  cases  being 
always  slight,  the  cautery  entirely  destroying  the  sensibility  of  the  dividetl  parts.  Wound* 
so  naele  heal  kindly, 

Liupus  also  attacks  these  [larts  like  others;  while  warty  growths  ape  common. 

Syphilis  has  received  attention  in  another  page. 

Imperforate  hymen  is  a  condition  to  be  recognized  atid  not  confused  mum  ho 
adhcn  lit  labia  already  referred  to.     The  hymen   is  more  deeply  placed  nearer  ibc  oriDcc 
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of  the  Tagina.  When  imperforate,  it  cawses  retention  of  tlie  inensee,  the  accMiraul.'iiion  of 
t\n'  secretions,  and  a  pelvic  tutnor  usually  accompanied  by  periodic  pain  and  uonstilulional 
disturbunce. 

TJic  proper  treataient  of  these  cases  is  tiie  division  of  the  iinperiorate  tnemhnine  or  its 
comjtiete  excision,  the  objuct  being  to  allow  of  the  free  escape  of  the  retained  secriftion, 
whicli  is  usually  black  and  treacle-like.  Success  usually  attends  this  practice,  though  a 
fatal  p«<ritnnitis  at  tinier  ensues. 

A  rigid  hymen  is  occasionally  an  impedimont  to  coitus  in  woraen  who  marry  late 
in  life,  and  I  have  ivnown  one  in  vphicli  for  two  yeurjj  after  marnu^ie  the  Iitishand  liatl 
never  had  j^erfect  connection  on  this  account;  indeed,  it  was  not  till  after  liis  wife  had 
become  prej?ri:int,  and  the  vaccinal  membrane  had  been  ruptured  during  the  birth  of  th« 
child,  that  ii  satisfactory  coitus  was  eifecied. 

1  have  also  been  ealleil  upon  on  one  occasion  to  divide  the  hymen  of  a  hidy  about 
thirty,  who  had  been  married  for  some  months,  and  had  never  bad  complete  connection, 
the  Imshand's  |icnis  havin;Lr  been  very  hirge. 

There  are  cases  on  record  showing  that,  when  a  vagina  is  occluded  and  the  patient  been 
married,  the  urethra  has  been  so  enlarged  aa  to  admit  the  finger,  and  in  all  probability  the 
male  organ. 

A  double  vagina  is  anotlier  cause  of  difficult  coitus.  I  was  consulted  in  such  a  cnne 
by  a  i>uticnt  who  had  been  married  for  several  yonrs,  and  never  had  connection.  The 
woman  came  to  me,  «b  a  divorce  was  under  consideration.  Sli»>  complained  of  fxtrcme 
pjiin  whenever  an  attemjit  at  coitus  was  made,  and  the  husband  of  inability  to  penetrate. 
On  makinjj  a  careful  examination,  a  double  vagina  and  uterus  were  discovered.  1  advised 
the  division  of  the  septum  with  the  galvanic  wire,  by  perforating  the  septum  nwir  the 
uterus  and  gradually  dividing  it  hy  means  of  steady  traction  upon  the  wire;  but,  whilst 
the  (piestion  was  under  the  consideration  of  both  parlies,  the  suspicion  of  [iregmmcy 
occurred,  and  time  prove<l  its  Inttli.  A  child  was  born  prematundy  after  a  tedious  labor, 
and  I  heard  no  more  of  the  dillicalties  of  the  case.     She  became  pregnant  a  second  time. 

Besides  these  deformities,  others  may  occur,  such  as  occlusion  of  the  vagina  or  absence 
of  the  uterus,  or  the  opening  of  tlie  rectum  into  the  vagina,  &c.  &c. 

The  clitoris  is  occjisionally  enlarged  at  birth,  appearing  as  a  small  penis.  I  have  seen 
an  example  of  this*  and  at  the  en<l  of  the  clitoris  a  depression  existed  corres[)r>nding  to  the 
male  urethra.  The  child  in  other  respects  wjis!  natural.  The  organ,  however,  may  in 
after  life  become  ihe  subject  of  h3'perirophy,  indeed,  of  a  kind  of  elephas  as  of  the  mule 
penis,  and  retjuire  removal. 

Cliioridectoiny  for  e|»ilhelial  cancer  has  already  been  alluded  to.  This  oj>eraiio»  has 
been  practiscti  for  epilepsy  and  sn[>posed 

erotic  complaints,  but  evidence  js  want-  Yxq.  437. 

ing  to  justify  the  step.  The  operation 
for  sueli  purposes  appears  at  present  to 
be  nnjijstitiiiblr. 

Vaginal  tumors,  besides  the  cya- 
tic  and  epithelial,  are  occasionally  met 
with,  and  vaginal  polypi  are  found.  I 
removed  one  the  size  of  a  nut  from  a 
child  three  years  old,  and  similar  cases 
are  on  record.  Tliey  should  always  be 
ligatured  and  excised. 

[In  many  alfcciiona  of  the  vagina 
and  uterus  vaginal  irriiialion  with  hot 
water  or  medicated  solutions  is  of  im- 
portance. The  appliance  of  Dr.  C.  H. 
Mcrrinni  (Fig.  137)  is  very  useful,  as 
it  enaldes  the  patient  to  pass  a  stri'am 
of  hot  water  through  the  vagina  for  ten 
or  twenty  minutes  tvithout  the  necessity  Merriiiui'«  *i»P»»n>«  ^^^  va«'io»i  lrrlg»Uoi». 

of  working  a  syringe.     The  reservoir 

A,  with  tube,  stopcock,  and  nozzle  c  d  k  constitute  one  portion,  while  the  bed-pau  B,  with 
the  waste  pipe  f  ami  bucket  c,  complete  the  ajijiaraius. 
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RUFTTRE  OF  THE  PkUISEI'M. 

Tins  accident  is  not  rare  as  a  result  of  a  rapid  delivery,  and  to  a  small  extent  it  is  somo- 
whni  common  in  first  labors. 

When  limited,  it  is  not  of  much  Importance;  but  wlien  extensive,  tbe  pelvic  ornuns 
lose  their  natural  support  and  are  liable  to  tall,  giving;  rise  to  recioceh  or  prolapse  of  the 
pORlerior  wall  of  the  vagina,  or,  ct/stucele  or  prola|ise  of  the  anienor  wall  of  the  vajjitia. 

When  the  sphincter  ani  or  rectum  is  implicated,  the  accident  become*  of  jjrave  inipor- 
tanee. 

At  times  the  rupture  is  central,  and,  in  the  cose  from  which  Fig.  343  was  taken,  the 
child    was  born   through  the  rupture  B.     The   incident   look  place  in  the  practice  of  a 

medicjil  friend,  who  sent  the  case  to  me.  Dr.  Wilson  wit- 
nessed a  like  process  in  a  simiUir  code  (^  Ed.  Med.  Journ.,* 
April,  187;')). 

There  is  no  reason  to  believe  that  such  un  nccidfMt  i*  in 
all  e.HHes  the  fault  of  l!ie  accoucheur,  nltliouiih,  doubliess,  it 
is  so  wiih  some  ;  yet,  with  a  large  chihl  and  nvfiid  lal>or,  it 
is  often  difficult  to  prevent.  I  have  known  it  occur  in  the 
pnictice  of  very  good  men. 

Slight  ruptures  of  the  perineum  need  not  be  regarded,  bnt 
when  a  rupture  into  the  body  of  tlie  perineum  takes  place 
during  labor,  ami  the  accident  is  recoo:nized,  the  best  prac- 
tice 18  to  put  in  one  or  more  sutures  at  once.  This  practice 
Ia  so  sound  liiat  it  cannot  be  too  conti«lently  recommended. 

Whon  the  0]teration  is  not  jtHrformed  at  onee,  hut  fKJSt- 
poned  to  the  future,  it  must  be  left  till  the  period  of  suckling 
has  [>assed  ami  tlie  g^'neral  health  of  the  patient  been  re- 
stored, as  I  tie  operation,  hein^  a  plastic  one,  requires  u;o4>d 
power  on  the  part  of  the  patient,  and  im mediate  union  of  the 
wound  is  watjted  for  success.  It  is  very  successful  when 
properly  performed  :  indeed,  it  rarely  fails. 

Operatlon.^ — The  bowels  should  be  well  cleared  out  by 
an  aperient  given  two  days  before,  and  an  enema  on  the  day  of  operation.  Chloroform 
should  be  given,  the  patient  placed  in  the  position  for  lithotomy,  with  the  buttocks  brought 

to  the  edge  of  the  table,  and  t'lover's  crutch  applied  to 
keep  the  knees  apart.  An  assiatiinl  should  then  well 
sejtarate  the  labia,  and  the  surgeon  with  his  scalpel 
nraap  oHt  the  portion  of  integument  that  he  proposes  to 
remove,  remembering  that  it  is  well  to  have  ti  broad 
euriacf  to  bring  together  as  well  as  a  cleanly  cut  one, 
(bra  iliiu  nn'mbranous  union  is  useless,  and  a  jagged 
Burluce  will  not  unite.  At  least  an  inch  of  raw  surface 
ehouhl  be  made  from  the  recto-vagimd  septum  forward, 
the  width  of  the  bared  surface  diminishing  slightly  to- 
wards the  anterior  jiortion  of  the  labia.  Having  thus 
mu[t|^ed  the  parts  out  for  removal,  the  best  plan  is  to 
pertbrute  tlie  tissues  towards  their  centre  and  then  cut 
oiilwnrds,  the  right  half  being  first  treated  and  then  the 
left  {Fig-  43'J).  Not  a  remnant  of  the  mucous  mem- 
brane sliould  be  left. 

[Ii  hits  been  proposed  to  nse  the  dental  engine  and  a 
rotating  burr  to  denude  tissue  in  the  plastic  operatlona 
of  g  V  tiifcology. J 

It  bleeding  lollows,  the  larger  arteries  may  be  twisted 
while  a  little  pressure  soon  controls  the  smaller. 

The  Sfcond  <s>W\t  of  the  operatituj,  or  the  introduction 
of  the  sutures,  rentnins  to  be  performed,  and  it  is  ot  no 
less  importance  than  the  first.  The  sutures  should  be  introduced  when  the  quill  is  used, 
at  least  an  inch  from  the  margin  of  the  wound,  and  when  gut  alone  is  employed,  n  tpmrter 
of  an  inch,  the  one  nearest  the  rectum  being  first  inserted-  When  the  recto-vaginal  septum 
is  involved,  the  introduction  of  this  suture  is  of  primary  importance.  It  should  br  {lasscd 
deeply  through  the  left  side  of  the  wound  rather  behind  the  level  of  the  septum,  thrtjugb 


CtttiirRi     luftiiro  of   tlie    porlDanm 
thruugh  wbleli  child  wti  bora. 


Fio.  439. 


JiS'  A 


Op«raUoD  fur  rutiturrti  pi>r1t)«uin. 
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tlie  tissues  and  (lie  s«|4uni^  and  out  at  a  corre8pondin«s  {joint  on  die  right  side,  being  com- 
plt!lely  buriyd  in  its  wliole  course,  tlie  objt*ot  Iw^itio;  to  dmw  the  se|tliim  well  forward  (  Vide 
Fig.  43'.>).     A  second  and  a  third  may  tlien  be  introdut-ed  as  indicuted  in  the  drawing, 

A  (jiiill  suture  is  probably  the  best  to  use,  and  gowl  Hshiiig-gut  tht?  best  material  (  Vide 
Fig.  39).  A  nt'edlf,  such  :ls  that  seen  in  Fig.  131^  is  tlie  one  I  now  usually  employ.  It 
is  curved  on  the  Hat  so  as  not  to  cut  the  recto-vnginal  septum  in  its  [)assage,  and  has  an 
eye  in  its  point  to  admit  tlie  double  suture.  The  parts  shonld  be  pressed  together  firmly 
alter  their  apixisition,  and  several  superficial  sutures  of  silk  or  gut  may  be  introdMced.  If 
there  be  much  spuism  of  the  sphincter,  a  division  of  the  superlicial  fibres  of  the  muscle  at 
its  posjerror  margin  or  two  lateral  notches  may  be  made,  1  have  done  this  only  in  excep- 
tional cjuses. 

After  the  operation  is  competeil,  the  fingers  should  be  introduced  into  the  vagina  and 
rectum  to  a!*-ure  the  operator  that  the  fuirts  are  in  apposition,  and»  wben  any  blood  has 
passed  into  the  vagina,  the  |3assftge  should  be  syringed.  A  morphia  suppository  may  then 
be  [>kiced  in  the  rectum  to  relieve  pain  and  spusm,  and  to  lock  up  the  bowels. 

Tlie  patient  ought  tlien  to  be  removed  to  bed  and  the  legs  should  be  tied  together,  and 
flexed  uj)on  the  abdomen.  The  urine  shouhl  be  drawn  ol^*  every  six  hours  for  the  first 
three  or  four  days,  and  the  parts  kept  clean,  leed  milk  and  beef  lea  should  be  given  for 
the  first  day,  but  imat  tunl  wine  subseqn«;ntly  if  the  appetite  allow»  The  patient  may  lie 
on  one  sitle  when  jjreferred.  If  the  cjuill  suture  is  mf^eiU  the  deep  sutures  should  be  re- 
moved oil  tlie  third  or  fourth  day,  and  the  su|ierficial  on  the  seventh.  When  silk,  wire» 
or  gut  sutures  have  been  employed,  they  may  he  left  for  six  or  seven  days  ;  but  after  the 
fourth  day  they  shouhl  be  taken  away  when  suppuration  appears  in  their  track. 

On  witiidrawing  the  qui  11  sutures,  great  care  should  be  observed  not  to  separate  the 
thighs  or  parts  ;  indeed,  for  quite  ten  days  or  more  after  the  operation  ibis  point  should 
be  observed. 

After  the  first  week,  the  use  of  the  catheter  naay  be  dispensed  with,  the  patient  making 
water  on  her  liands  and  knees,  the  parts  subsequently  being  carefully  sponged.  When 
any  offensive  vaginal  discharge  appears,  the  passage  may  be  syringed  with  a  lotioD  of 
Condy's  fluid.  The  bowels  sljould  be  locked  up  for  at  least  a  week  by  small  dosea  of 
0[>iium  twice  a  day,  and  then  relieved  by  a  dose  of  castor-oil  after  some  warm  oil  has  been 
injected  into  the  bowel  ;  but^  in  some  cases  where  union  is  tliought  to  be  feeble*  it  is  well 
to  keep  tbejii  from  acting  for  a  longer  period,  care  being  always  observed  that  no  large 
indurated  motion  be  allowed  to  pass,  warm  water  and  oily  enemata  being  used. 


[Fio.  440, 


[Fia.  441. 


\^ 


Normal  poaillon  of  womb  Rnd  perineum. 
(ThomMj.] 


Bnrra^e  tiouuJod  lu  compiatd  porinttfcl  rapture,  and 
firitt  two  tyturea  Ic  poaiUoD.] 


With  tliis  attention,  good  sueeess  generally  follows,  and  women   may  have  subsequent 
labors  without  any  giving  way  of  the  parts.       Where  much  prolapse  of  the  posterior  wall 
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of  thti  vtLjyrina  coexists,  a  strip  of  mucous  niemlimne  running  up  the  va^na  from  the  anal 
enil  of  llie  rctUo- vaginal  gieptura  UKiy  b»/  cut  oif,  and  the  eilgos  of  the  wound  brought 
together.  I  have  iloiie  dii.*  in  many  cases  with  an  fxct'llfnl  resuh  ;  indeed,  in  nuinj 
cases  of  prolapse  oi'  the  uterus,  following  some  slight  rupture  of  the  jierineiira  or  even  with- 
out, this  ofKTation  is  of  great  value. 

In  vaginal  rystocele*  a  like  operation  is  of  henetit,  I  he  removal  of  a  piece  of  vaginal 
mucous  mi^nibrane  at  its  hibial  border  being  often  followed  by  a  good  result.  1  am  tempted 
to  think  that  many  more  of  the^e  cases  of  vaginal  and  uterine  prolapse  can  be  greatly 
benefited  by  surfric^il  treatment  than  the  niitjority  of  practitioners  believe  ;  and  that  in  the 
fuiure,  surjrical  treittment  will  be  more  frecjuenlly  demanded  for  these  affections. 

[In  all  operations  for  ruptured  |K'rineuni,  the  surgeon  should  bear  in  mind  the  fact  that 
the  perineal  budy  is  pyramidal  in  shape,  and  that  the  approximation  of  narrow  edges  will 
not  give  sufficient  support.  Again,  if  the  rupture  extends  into  the  rectum,  an  attempt 
must  be  made  to  prevent  incontinence  of  the  intestinal  fluids  by  approximating  the  ends 
of  the  torn  sphincter  musele  and  by  drawing  the  recto-vaginal  tseptimi  down  to  be  united  to 
the  muscle.  The  shape  of  the  perineum  or  perineal  body  is  well  illuslraled  by  the  diagram 
(Fig.  4  10).  Mosit  surg«-ons  prefer  the  silver  wire  suture  originnlly  advisetl  in  g\Tia'Cology 
by  Sims,  and  the  quills  arc  as  a  rule,  I  think,  substituted  by  perforated  shot  or  some  similar 
device. 

In  complete  laceration  into  the  bowel,  the  first  sutures  should  be  so  placed  as  to  purse 
up  the  tibres  of  the  ruptured  sphincter  of  the  anus.  Tlie  labors  of  Sims,  liozeman,  Emmet, 
Thomas,  and  Agnew  should  be  consulted  in  this  connection — J.  B.-  li.] 


Vesico-  and  Recto-vaginal  Fistul.£. 

Abnormal  cominiinicalioiis  between  the  blad<ler  or  rectum  and  the  vagina  are  usually 
tli«  result  ot  long  and  tedious  labor  from  sloughing  of  the  tissues  after  too  much  pressure, 
although  at  times  they  may  be  caused  by  the  rough  use  of  inalnuneuts,  the  relentitm  of  n 
pessary,  or  the  presence  of  a  stmne.  They  are,  usually,  discoveretl  a  few  days  after  ihe 
delivery,  by  urine,  wind,  or  feces  passing  through  the  vaginal  passage,  these  symptoms 
apf>earing  on  the  separation  of  the  slough. 

The  surgeon  is  usually  called  upon  to  treat  the  c«ee  when  the  jtuerperal  month  has  parsed 
and  the  patient*s  |>owers  been  restored;  till  tlien  it  would  be  rash  to  think  of  interference. 

The  operation  for  the  cure  of  these  aifeclions  is  a  very  good  one,  iind  generally  suc- 
cessful, tuilure  following  only  in  exceptional  instances,  that  is,  when  the  subjects  are 
feeble,  with  small  reparative  (>ower,  or  when  the  loss  of  tissues  is  too  great  to  be  made  up. 

Kecto-vaginal  fistula' {ire  more  readily  cured  l ban  vesico- vaginiU,  but  both  operations 
are  alike  in  principle. 

Operation.— Without  going  into  its  hijitory,  full  details  of  which  can  be  found  in  the 
special  works  on  the  surgical  diseases  of  Avonieii,  it  may  be  said,  that  it  is  to  Sims  and 
Bozeman,  in  America,  jind  to  Simpson  and  Brown,  in  this  country,  that  the  modern 
o|)erat(on  has  been  brought  to  its  [>resent  state  of  perfection,  although  it  is  probably  due 
to  the  introduction  of  chloroform  [auiusthesia]  that  its  great  success  is  to  be  attributed. 
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Very  small  fistula>  may  probably  be  cured  by  the  actual  or  galvanic  cautery,  but  cvitrr 
opening  above  the  size  of  u  crow-tpiill  demands  some  plastic  operation. 
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In  the  operation,  the  surgeon  hsis  ihree  mi\\u  points  to  observe: — 1st.  To  brijij:  tlie 
fistula  well  into  view  iiml  under  control ;  2d,  to  jiiire  with  nicety  and  iiceiiratTy  its  whol« 
mari^in;  and  3d,  to  bring  into  and  nmintjiin  in  ajiposition.  tlie  raw  and  incised  suiloce!*. 

For  the  first  object  (he  duck-bill  speculum  is  undoubtedly  the  best;  by  some  authors  it 
is  spoken  of  as  Boxeman's,  by  others  as  Sims's.  It  is  both  n  dihitor  of  the  vagina  and  a 
retnietor.  Some  surgeons,  Jobert  being  amongst  them,  talk  of  exposing  the  fistula  by 
dnigging  the  uterus  externjiUy,  and  thus  «-'verting  the  vagina.  1  have  n<n'er  hud  llio 
boldness  to  use  sutScient  force  to  do  this,  and  cannot  adviite  it.  Such  a  measure  would, 
however,  greatly  foeilifale  the  different  steps  of  the  operation. 

Weisft  has  recentlv  ^o  arranged  the  duek-hill  speeulum  jl*  to  be  self-fliipportinjj  (Fig. 
443).  I  have  used  the  instrument  and  have  been  much  struck  with  Us  value.  [Emmei, 
of  New  York,  hajs  devised  a  sell'-reiaining  speculum  which  acts  on  ihe  priiici|dc  of  Sims's 
instrument.] 

For  recto-vaginal  fistula  the  patient  should  be  placed  on  her  liaek.  as  in  lithotomy,  and 
for  vesico-vaginal  fistula  this  position  is  at  times  the  most  convenient;  thougli  I  usually 
pr«?fer  the  semi-prone  j>osition,  the  knees  and  thighs  falling  over  the  end  of  the  table,  the 
surgeon  looking  down  upon  the!  tistula  {Fig.  442),  When  the 
uterus  is  dragged  down  sufficiently  far  to  evert  the  fistula ^  the 
lithotomy  |)0«ition  is  doubtless  to  be  pivferred. 

The  fistula  having  been   brouglit  well  into  view,  the  next  step 
is  to  pare  its  edges^  and  in  doing  this  the  operator  must   not  be 
loo  sparing  of  tissue  ;   liis  aim   being  to  obtain   as   brnad  and   as 
clean  a  surface  as  he  can.     Wlien   tjiis  can  be  secured  by  means 
of  a  knife  and  forceps,  no  better  instruments  are  required,  the 
best  knife  being  one  that   can  be  adjusted  to  any 
angle  with  rapidity  and  ease.     When  the  ttstnia  is         Fio.  444a. 
high  up  in   the  vagina  or  large,  the  pronged  guide 
(a  modification  of  Ililliard's,  of  (llnsgow)  mndi-  for 
me  many  years  ago  is  an  excellent  instrument  (Fig. 
4 44 J,     It  is  readily  applied  and  insures  a  clean  cut 
surface.     Some  surgeons  prefer  the  scissors  (Fig. 
444a). 

When  this  Step  of  the.  operation  has  beir-n  com- 
pleted, the  edges  of  the  fistula  must  be  brought 
together,  and  for  this  |mr[M)se  numerous  tlevices 
have  been  employed.  Splints  of  nil  kinds  have 
l>een  suggested,  but  with  experience  they  have  all 
been  discarded,  simjde  wire,  silkworm-gut.  or  silk 
sutures,  fastened  with  shot  or  otherwise,  being  pre- 
ferred.    I    have    tried    every  form    of  splint,    and 

have  at  last  come  to  gut  gutures,  with  or  without  shot  fastenings,  using  occasionnlly  a 
plaited  fishing  silk. 

The  sutures  should  Iw  introduced  tolerably  close  together,  and  at  a  good  distance  from 
tlie  margin  of  the  wound,  say  a  third  of  an  inch.  an<l  should  not  be  drawn  too  tight. 
They  should  be  fastened  by  running  a  pertorated  shot  down  over  them,  taking  the  pre- 
caution suhsequently  to  tie  the  gut  over  the  shot  to  prevent  its  giving  way.  In  this  step, 
the  operation  is  similar  to  that  for  fissured  palate.  In  Fig,  1  b'»  the  needles  empbiyed 
with  the  mode  of  introducing  and  securing  the  sutures  may  be  seen.  [If  possible,  the 
fistula  should  be  closed  transversely.] 

A  good  strong  pair  of  forceps  is  required  to  nip  the  shot  after  they  have  l>een  slipped 
into  position. 

When  wire  or  gut  is  employeil,  Startin's  hollow  needh^s  may  be  used,  but  the  onlinary 
curved  needles  with  good  eyes  at  their  ends  are  the  best  for  silk.  With  wire,  gut,  or  silk 
the  shot  fastenings  are  the  best. 

After  the  operation,  the  vagina  aliould  be  w^ell  cleansed  of  blood  and  the  bhuider 
cnijitied.  Ice  or  iced  water  will  generally  arrest  any  bleeding  that  may  ensue.  An 
opiate  suppository  shoubl  be  administered  after  the  ojwrntion  to  give  ease,  and  the  same 
practice  should  be  followed  \vilh  respect  to  the  bladder  and  diet  as  has  been  recommended 
after  the  operation  for  ruptured  perineum. 

To  leave  a  catheter  in  the  bladder  after  the  operation  fur  vesico- vaginal  fistula  often 
adds  to  the  irritation;  its  careful  introduction  at  stated  perioils  Iteing  preferahle.  When 
from  circumstances  this  cannot  be  attended   to,  the  introduction  of  a  short  catheter,  with 
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Fig.  445.  nn  open  end  !o  allow  of  the  urine  piissing  as  it  h  secreted,  should  be 

■"~->v  einpUiyrd.      Dr.  Mi'ail*<ivs  allows  lii:*  ]>uii('nti»  to  pass  their  urine  in 

"p^^  the  niitural  way  att«r  ilif?  oIre^llio^^^  uud   I   hiive  (lij*j>t'Ti:sed  with  the 

/    '**]^^^^\  callictt.T  in  some  ca*%es  witiiout  any  bnti  rt'sult. 

(     ^pljq^  ^*"  tl»f  ^ixtli  or  seventh  day,  the  aiitun»:^  may  be  removed;  but  if 

■  ,  good  union  luvs  not  taken  idace,  and  tliey  are  not  causing  irrilotion, 

they  may  be  leti  in  position  for  a  longer  period. 

During  tlie  convale^icence,  the  vaa^ina  should  be  kept  well  cleansed 
by  water,  or  a  lotion  containing  C^ondy's  Hiiid. 

In  recto-vaginal  fistula,  tlie  bowels  shoitld  be  kept  locked  up  for 
ten  days  or  a  fortnight-  till  the  wound  lia*«  firmly  united,  and  tlien 
the  feces  should  Ije  rendered  -^oft  by  eneniata  of  oil  and  gruel. 

When  the  iti>sue8  around  the  *'i\^vs  of  the  Huttda  are  too  thin  to 
allow  of  their  heing  pan-d,  ami,  iudeed,  under  simie  other  cireum- 
fttances,  they  may  he  eplii;  that  i;*,  the  vaginal  niucttus  memhrane 
may  he  rained  from  its  submucous  hv.d  for  half  ov  three-quarti-rs  of 
an  inch  rountll  tlu'  fistula,  and  the  undi*r  surlaees  of  the  raised  mem- 
brane brought  together  and  held  tluTe  by  a  fjuill  suture.  1  have 
adopted  this  method  on  many  oceii^ious,  and  been  most  favorably 
impressed  with  its  advantages.  1  was  led  to  do  so  some  year;*  ago 
in  u  caie  of  vesico-vngiiial  iisuila  where  there  was  no  tissue  to  spar**, 
and  was  pleased  subsequently  to  see  60  good  a  surgeon  as  the  late 
Mr.  Colli**,  of  Dublin,  make  tlic  same  suggestion.  When  this  plan 
18  adopted,  the  sutures  must  be  removed  on  the  fourth  »hiy,  othnr- 
wise  the  |«ressure  of  the  bougie  may  eause  ulceration.  At  timex  it 
is  best  only  lo  cut  the  sutures,  anrl  l^ave  the  <juills  in  position  fur  a 
day  or  so  longer- — tlie  amount  of  irritation  they  cause  Indng  the 
surgeon's  guide.  Dr.  Kiild  and  Pilr.  ]Ma(»olher,  ot  Dublin,  have 
adopted  however  what  appears  to  be  a  bett«'r  [»raotice.  Thfy  make 
H  U'sluijicd  cut  rouut!  the  Hslula  through  the  mucous  membrane  of 
the  vagina,  raise  the  flap  thus  lormed  aud  eut  otf  its  lower  half,  in- 
clu*liug  the  opening  of  the  ti.siula  in  the  vaginal  mucous  mcndimnc. 
They  then  draw  down  the  shortened  Hap  over  the  tisudous  opening 
into  the  bladder,  and  unite  it  by  sutures  lo  the  cn'seentic  border  oi' 
the  mucous  memhrane  forming  tlie  bed  from  wliich  the  flap  had  been 
raised.  The  Hstutous  opening  into  the  bladd«.'r  is  thus  covered  over 
with  a  liap  of  sound  mucous  membrane.  ('  Brit.  Med-  Journ..'  June, 
1«72.) 

Wlien  the  neck  of  the  uterus  is  involved  in  the  fistula,  it  may  be 
necessary  tn  lay  it  open;  hut,  when  the  uterus  is  involved,  it  is  more 
frequently  necessary  lo  turn  the  neck  of  the  uterus  into  the  bladder 
and  close  the  vagina  liigh  up.  In  very  extensive  lacerati<M)s  ol  the 
vesieo-vagiiial  septum,  the  surgeon  may  be  called  upon  to  clo*e  the 
vagina  nearer  its  orillee.  I  liave  done  st)  on  several  occasions  with 
good  success,  two  or  more  o[>erations  being  required.  [This  oj»era- 
tion,  kolpokleisis  as  it  is  called,  is  only  performed  when  the  ojien- 
ing  into  t!»e  bladder  is  very  great,  and  all  hope  of  rendering  the  [vatient  comfortable  by 
ordinary  measures  is  absent.  There  are  various  forms  of  fistules,  such  as  the  vesico-ulerint*. 
treated  of  in  s[>ecial  works  that  need  not  he  mentioned  here,  since  they  are  v^re  and  u&ualiy 
come  under  the  observation  of  Sj»ecialists,] 

When  the  fistula  is  surrounded  by  cicatricial  tissue,  and  when  after  the  adaptation  of  ito 
edges  there  is  much  tension,  lateml  incisions  through  the  parts  are  of  great  use;  as  they 
allow  the  edges  to  come  tugether  more  i*eadily,  and  thus  facilitate  repair. 

In  recto-vaginal  fistula  unconnected  willi  parlurlfioii,  ticfore  an  operation  is  attempted, 
the  surgeon  should  satisfy  himself  by  a  digital  examination  of  the  rectum  that  no  stricture 
or  disease  of  the  rectiuii  coexists  to  which  tlie  fistula  is  secondary. 

Vascular  excresoenoes  arc  very  common  in  the  female  urethra,  and  from  their 
great  sensibility  cause  severe  pain.  They  at  times  jiroject  from  the  meatus  as  a  florid 
outgrowth,  are  often  attended  with  a  discharge  of  mucus,  ami  at  times  of  blrmd,  aUo  with 
irritability  of  tlie  bladder.  Their  removal  is  the  only  sound  treatment,  which  can  he 
effected  by  forceps  and  scisstors,  or  by  means  of  the  galvanic  cautery.  W'lien  the  former 
practice  i«  foUowedf  the  growth  should  be  well  drawn  downwards  and  excised*  a  tilck  of 
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nitrate  of  silver  being  applied  to  the  base  of  the  tumor  to  prerent  bleeding.     When  any 
doubt  exists  iis  to  ils  eorn|ik*te  removal,  dituriiie  of  zinc  may  be  used. 

When  the  iirethrn  is  the  seat  of  more  than  one  such  growth*  t!ie  introduction  of  a  stick 
of  sulphate  of  zinc  at  intervals  of  two  or  tliree  clays  may  be  i'ollowed  by  the  withering  of 
tlie  growths;  but  when  this  result  does  not  ensue,  the  passage  must  be  dilated  and  the 
growths  removed.  Nitric  acid  in  some  cnsea  is  a  good  cauMic  to  insure  their  destruction 
when  excision  or  the  gjilvanic  cautery  cannot  be  em- 
|»Ioyei!,  and  Dr.  A.  Kdis  has  recently  ('  Brit.  Med. 
Journ./  April  4th,  iSTi)  used  wilh  advantage  the 
eatunited  solution  of  chruudc  acid,  applied  by  mt^ans 
of  colton-wool  rolled  round  a  fitick  to  the  growth  «ntil 
tfie  f>«rface  became  shrivelled. 

To  facilitate  the  use  of  any  of  these  meanft,  but 
more  particularly  the  <lestruclion  of  the  growth  with 
the  galvanic  cautery,  1  have  found  the  use  of  the  boxwood  or  ivory  speeulum  and  dilator 
depicled  in  Fig.  44t>  of  great  use.  The  urethra  can  be  readily  dilated  by  it,  the  growth 
made  to  project  through  the  aperture  left  in  its  side,  and  the  whole  destroyed  without 
doing  airy  injury  to  the  healthy  ti.isues. 

Polypi  of  the  female  bladder  may  protrude  through  the  urethra,  and  put  on  the 
appearance  of  u  urelhrnl  growth;  but  a  com[delc  examination  of  the  urinary  organs  will 
prmi-nt  the  8urgeon  falling  into  any  error  of  treatment. 

Fibro-Cellular  tumore  at  times  grow  in  the  urethra  and  cau«ke  much  local  distress, 
I  reUHiveil  one  from  a  lady  some  years  ago,  with  a  good  result,  which  occupied  the  whole 
floor  of  the  urethra  to  the  neck  of  the  bia<lder. 

Irritable -bladder  in  women  is  a  very  common  eftect  of  uterine  diRturbance  or  dis- 
placement, as  Wftl  M.s  of  rcL'tal  disease.  Such  a  symptom  denmufls  the  clusist  investiga- 
tion to  ascertain  its  cause.  It  is  mostly  seconchiry  to  disejise  of  th«  uterus,  <fcc,,  and  not 
often  dependent  on  bladder  affections. 


[Laceration  op  the  Neck  of  the  Uterits, 

It  1*8  to  Dr.  T.  A.  Emmet,  of  New  York,  tliat  we  are  indebted  for  our  knowledge  of 
this  condition,  and  rtf  its  projter  sm*gical  treatnifiit.  Lnhor  often  leaves  fiseureg  or  lacera- 
tions of  the  neck  of  the  womb,  and,  a^  tlic  edges  oft<'r  a  time  bwome  everted,  there  is 
pro<luced  an  appeai'since  of  ulceration.  Many  wumen  witii  this  condition  have  been  long 
treated  for  ulceration  of  the  uterua.      Enim^t  has  taught  us  bow  lo  manage  this  condition 
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by  paring  the  edges  of  the  rent  and  approximating  the  parts  with  sutures.  The  lips  of 
the  lacpration  are  separated  by  3)iarp  hooks,  and  a  ]ilastic  operation  conducted  on  gen».'ral 
principles  with  most  excellent  results  as  to  restoi"ation  of  the  anatomical  appearance  of 
parts  and  lo  disappearance  of  uterine  sym[itoms. 
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This  may  be  required  at  times  for  cancer  of  the  part,  or  for  elongation  or  hypertropliy, 
and  is  accomplished  with  the  ecraseur  or  the  ordinary  cutting  instruments.  The  Sims 
speculum  exposes  the  parts,  and  the  operation  is  simplified  by  drawing  down  the  uterus 
with  hooks,  or  a  ligature  passed  through  by  a  curved  needle.  If  the  uterine  mucous 
membrane  is  healthy  the  cervix  may  be  split  open,  the  two  lips  removed,  and  the  mucous 
membrane  saved  and  stitched  to  the  vagina. — J.  B.  R.] 


CHAPTEE    XXVI. 

DISEASES  AND  TUMORS  OF  THE  BREAST. 

Sore  nipples  are  sources  of  great  distress  and  too  often  the  precursors  of  mammary 
abscess.  They  are  doubtless  often  caused  by  some  aphthous  condition  of  the  child's  mouth, 
but  as  frequently  result  from  some  unusual  sensibility  of  the  skin  of  the  part,  and  at  times 
from  want  of  care.  In  first  pregnancies  mothers  should  always  harden  their  nipples  by 
the  daily  use  of  some  spirit  lotion,  or  eau  de  Cologne  and  water ;  and,  where  they  are  not 
sufficiently  prominent,  a  breast  ghiss  or  gutta-percha  shield,  such  as  that  sold  by  Elam,  of 
Oxford  Street,  should  be  worn,  as  nothing  tends  more  than  these  means  to  prevent  this 
troublesome  affection. 

When  sore  nipples  occur  at  the  time  of  suckling,  the  same  shields  should  be  worn,  great 
care  being  taken  to  dry  the  nipples  after  use,  and  never  to  leave  them  in  the  child's  mouth 
after  the  process  has  been  completed.  The  application  of  the  glycerine  of  tannic  acid, 
Richardson's  styptic  colloid,  tincture  of  catechu,  a  solution  of  nitrate  of  silver,  gr.  v  to 
the  ounce  of  water,  or  an  ointment  of  extract  of  raliatany,  gr.  viiij  to  5'j  to  the  oil  of  the- 
obroma,  are  good  applications.  Castor  oil  as  an  external  application,  or  collodion,  is 
sometimes  useful.  When  cracks  exist,  it  is  a  pood  plan  for  the  mother  to  draw  out  the 
nipple  by  means  of  the  old-fashioned  feeding  bottle  before  giving  it  to  the  infant,  the 
mother's  ni)>ple  being  put  into  the  central  opening,  and  her  mouth  drawing  the  artificial 
one.  Another  ready  method  is  the  application  to  the  nipple  of  the  mouth  of  a  wide- 
nocked  empty  bottle  that  has  been  heated  by  hot  water,  the  nipple,  as  the  bottle  cools, 
being  pressed  into  the  bottle  and  rendered  prominent  in  a  painless  way. 

Engorgement  of  the  breast  takes  place,  wlien,  from  any  cause,  a  woman  is  unable 
to  give  suck,  eitiier  from  defect  or  disease  of  tiie  nipple  or  the  death  of  the  child.  Under 
these  circumstances,  the  glands  may  become  tense  and  distended,  and,  if  left  unrelieved 
for  twenty-four  or  thirty-six  hours,  will  probalily  inflame.  When  the  glands,  however, 
can  be  relieved  by  the  application  of  an  infant  to  the  nipple,  or  next  best  by  a  bottle  in 
which  a  partial  vacuum  has  been  made  by  means  of  hot  water,  the  mother's  mouth,  or  a 
very  carefully  applied  breast  pump,  the  engorement  may  subside  and  no  harm  accrue. 

Pressure  should  then  be  employed  by  means  of  strapping,  which  must  be  applied  over 
the  gland  previously  smeared  with  the  extract  of  belladonna,  rendered  liquid  with  an  equal 
part  of  glycerine.  A  saline  or  other  purge  is  often  of  value,  with  some  tonic  medicine  as 
quinine — a  mixture  of  two  or  three  drachms  of  the  sulphate  of  magnesia  and  one  or  two 
grains  of  (piinine,  two  or  three  times  a  day  being  as  good  as  any. 

In  lobular  engorgement  of  the  breast,  gentle  friction  is  of  great  value,  with  or  without  oil, 
and  warm  and  moist  applications  are  also  most  useful. 

INFLAMMATION  OF  THE  BREAST. 

This  may  occur  as  a  subcutaneous  more  or  less  extensive  peri-glandular  abscess ;  a  local 
phlegmonous  lobular  inflammation  ;  or  a  rfijfus^rf  abscess  throughout  the  whole  gland  ;  and 
may  primarily  involve  the  connective  tissue  which  exists  between  the  lobules  as  well  as  the 
true  secreting  structure  of  the  gland.     It  may  likewise  occur  behind  the  gland. 

It  may  be  acute  or  chronic  in  its  nature ;  it  may  run  its  course  without  any  breaking 
up  of  tissue  or  suppuration,  or  be  attended  with  most  destructive  local  results ;  the  extent 
of  destruction  of  tissue  depending  upon  the  severity  of  the  inflammatory  process,  and  the 
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amount  of  consrittitioiinl  power  of  the  subject  of  the  ilisejise.     As  a  rule,  however,  sup- 
purtitioii  (ilk*;;?  phicc. 

**  When  the  mammaj  in  its  state  of  full  expansion  and  pm'fect  funrtional  activity, 
becomes  the  subje<^t  of  an  inteifcn-nce,  the  result  is  very  commonly  a  diffuse  or  noclular 
intlammation  and  the  formation  of  an  abscess.  A  sudden  stoppage  of  the  milk  soon  after 
tlte  Inetation  has  been  eslublished  is  npt  to  produce  iidlammrttion,  and  the  same  reeult,  or 
a  degree  of  it,  sometimef*  follows  the  weaning  of  the  child  sifter  a  long  course  of  suckling. 
The  disturbing  wuise,  whatever  it  may  be,  acts  upon  the  marama  when  its  function  is  at 
its  greatest  intensity,  and  a  characteristic  etfect  is  intlammation  and  abscess." — Creiifhlon, 

In  a  general  wuy.  intiummatifm  attacks  the  breast  gland  when  in  a  slate  of  activity; 
and  it  is  exceptional  fur  the  passive  organ  to  be  the  stibjitct  of  (his  process;  for  out  of  102 
eonseeulive  cases  under  my  observation,  7'J  occurred  during  lactation,  2  during  pregnancy, 
and  21  in  ]>atiejiits  who  were  neither  suckling  nor  pregtiitnt.  Moreover,  three-fourths  of  the 
cases  that  occurred  <luring  lactation  atliick  patients  <luring  the  first  two  months.  In  many 
of  these,  a  cnicked  nipple  was  the  assigned  cause,  but  1  am  disposed  to  think  with  Mr. 
BallartJ,  that  abscess  in  the  early  months  is  due  to  tlie  searching  of  the  cliild  alter  milk 
before  tlie  gland  is  filled,  in  patients  who  have  neithir  sufficient  power  to  secrete  milk,  nor 
to  resist  the  intlammatory  process  when  once  originnted.  The  at^'ection  is  more  common 
in  primipara^,  and  the  right  breast  is  more  frequently  affected  than  the  left  in  the  propoi"- 
tion  of  T)  to  'i.  Ill  some  cases,  the  rapidity  of  the  process  is  very  marked,  an  abscess 
forming  within  a  few  days,  while  in  others  it  is  most  insidious  ;  chronic  abscesses  have 
been  often  mistaken  for  new  growtlis,  and  amputation  of  the  gland  performed  under  this 
false  diagnosis. 

Abscesses  occur  in  infants'  hrensts,  nnd  they  are  loo  commonly  the  consequences  of  an 
ignorant  nurse  applying  pressure  (o  Jhe  glands  in  which  milk  is  found,  or  friction  to  ''rub 
away  the  milk."  The  milk  appears  to  be  more  abundant  in  the  male  than  in  the  female 
infiint. 

They  are  also  met  with  in  the  mule  subject  from  injrn*y  or  other  causes. 

Chronic  tnamtnitis  in  the  hoy  nr  girl  is  by  no  means  a  rare  affection,  the  unde- 
veloped gland  becoming  indurated  and  very  painful ;  yet  such  cases  rarely  suppni'ale. 

TuKATMtiNT — The  activity  of  the  treatment  of  the  affection  we  are  now  considering 
must  be  regulated  by  the  aculeness  or  severity  of  the  inftammalory  process,  and  the  nature 
of  the  constitutional  and  local  symptoms  to  wiiich  it  may  give  rise.  As  a  broad  truth,  it 
may  be  confidently  asserted,  that  the  intlamnininry  process  is  of  a  low  type  and  of  a  de- 
structive niituro,  and,  that  as  the  constitutional  powers  are  generally  feehle,  nothing  like 
lowering  meiLSures  should  be  adopted,  but,  on  the  contrary,  s<iothing  local  apidiealions-*  and 
constitutional  tonics  with  sedatives  are  absolutely  demanded. 

In  cases  occurring  during  lact^ition  no  other  principU'  of  treatment  than  those  1  have 
just  hiid  down  should  be  entertained.  Under  such  conditions,  soothing  fometitations  to  the 
breast,  either  of  warm  water  or  some  medicated  solution,  such  as  the  decoction  t>f  po|*[>ifS, 
give  most  relief,  although  a  liglit  linseed  poultice  or  some  spongio[uline  may  be  well 
employed.  In  young,  robust  woiiien^  where  suckling  is  impossible,  the  application  of 
laxatives  and  powerful  purgtitives  may  be  called  for. 

lieftt  in  the  horizontal  [msition  affords  striking  comfort,  an<l  when  it  can  be  carried  out, 
is  of  great  praciicrtl  advantage;  but,  if  this  desideratum  cannot  be  secured,  the  whole 
breast  must  be  supported  by  a  band  or  linen  sling.  During  this  time,  tonics  in  such  a 
form  us  can  be  borne  and  may  be  indieated  should  freely  be  given,  <piinine  probably  being 
the  best.  Such  stimulants  as  wine  or  beer  must  be  catitiously  administered,  though  the 
eases  are  few  which  do  not  require  such  an  adilition  to  iheir  iliet,  while  plenty  of  nutritious 
food  should  be  allowed.  A  sedative  at  night  is  also  very  generally  retpjired,  and  Dover's 
|K)wder  in  ten-grain  doses  is  the  best  form,  for  want  of  sleep  from  pain  is  a  common  accom- 
paniment. A  mild  purgative  in  the  early  stages  of  the  disease  may  be  necessary,  but  ex- 
cessive purgation  should  be  avoided,  since  the  object  of  the  surgeon  is  to  supply  power,  and 
not  lo  reinc»ve  it — to  soothe  and  not  to  irritate. 

On  opening  a  mammary  abscess. — There  is  a  great  diflerence  of  opinion  among 
surgeons  about  the  propriety  of  opening  a  mammary  abscess.  Some  think  the  best  practice 
is  to  let  the  breaj^t  alone,  and  leave  the  operation  to  nature  ;  while  others  advocate  an 
early  opming.  littt  in  neither  am  I  disposed  to  coincide,  for  while  I  regard  it  as  a  right 
practice  to  iK>st[>one  puncturing  the  organ  as  long  as  possible,  and  not  to  show  any  over- 
unxiety  in  evacuating  the  pus ;  on  the  other  hand,  I  know  that  when  the  abscess  is  left  to 
itself  much  unnecessary  suffering  is  endured  and  a  considerable  sacrifice  of  skin  often  fol- 
lows, entailing  a  lor»g  convaleacence  and  an  ugly  cicatrix.  The  practice  I  consequently 
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generally  adopt  is  to  leave  the  parts  alone  till  poinliTig  lias  taken  plure  and  tli<»n  to  piinc* 
tiire,  making  my  incision  in  a  line  radiutinii  from  i!ie  nipplf  of  the  |iiiiJt'nl.  Hy  adopting, 
tliis  [>i-!u:lice,  any  unnecessary  pain  is  saved,  Tor  the  a|ipear:ince  of  pointing  is  dii-ectly 
under  the  observation  of  the  aiirgeon,  and  it  is  not  necesjiary  to  make  !'re«|nent  and  earefnl 
pjjysieal  examinations.  Of  course,  some  gentle  nianiputation  is  absolutely  called  for  to 
enable  the  surgeon  to  rorm  an  opinion,  but  the  eye,  and  not  the  finger,  ia  the  chief  guide. 
JIuch  manipulation  of  the  gland  u  both  painful  and  injurious,  and  an  absolute  abandoo- 
ment  of  all  local  surgical  ireattnent  can  only  be  condemned.* 

Warm  fomentations  in  all  stages  of  the  diseage  are  very  grateful  U*  the  patient,  and  may 
be  freely  uaed;  and  wlien  early  suppuration  threatens,  a  light  linseed  ixudtiee  is  probably 
the  best  application.  Wlien  the  abscess  has  discharged,  the  poultice  may  be  laid  aside* 
and  wet  lint  alone  employed,  as  constant  poulticing  soddens  the  integument  and  retards 
tln^  process  of  convaleK^enee. 

On  the  treatment  of  chronic  abscess  of  the  breast. — The  existence  of  a. 
elironie  abscess  having  been  made  out — si  point,  by-th»f-bye,  which  will  be  returned  to 
when  the  subject  ot*  the  diagnosis  of  a  nianunary  tumor  is  discussed — it  becomes  an  im- 
[>ortnnt  question  what  tri'altnent  should  be  pursued. 

When  the  abscess  is  small,  causing  little  or  no  annoyance,  it  may  be  left  alone,  and, 
under  (he  influence  of  tonics  and  lo<*nl  pressure  by  uifans  of  strajjping,  the  fluid  may  be 
absorbed,  and  sueh  a  result  is  oeeasionallv  brought  about.  In  the  majority  of  examples, 
liowever,  some  more  active  treatment  is  necessary,  and  of  these  the  evacuation  of  the  pus 
is  the  eliief  [loint.  If  the  abacess  is  large  and  de»^[>ly  seated — a  common  con<lilion — the 
♦hawing  off  of  its  contents  by  means  of  a  trocar  and  canuhi  is  the  usual  prHCtice  and  is  gene- 
rally believed  lo  be  the  best;  but  it  haa  this  disadvantage,  that  the  wound  generally  soon 
closes,  and  a  second  operation  is  required.  The  same  treatment  maybe  again  resorted  to 
with  the  same  results,  and  this  drawing  off  of  the  pus  and  the  subsejpienl  closure  of  tho 
wotnid  may  go  on  tor  many  times.  At  last,  however,  the  opetiing  remains  patent,  and 
the  ahscess  coiiliacts,  leaving  a  sinus  in  the  majority  of  cases.  Under  these  circumstances, 
B  bohh'r  plan  of  treatment  seems  absolutely  deniandcd,  as  lime  is  an  important  element  in 
the  eonsidrration  of  any  plan  of  treatment,  The  best  method  appears  lr>  be  a  free  opening 
at  the  tirst  opeiatiou,  the  surgeon  suhseipienLly  inserting  a  strip  of  oiled  lint  into  the  cavity 
(►}   The  nbscvss  tVir  a  few  Imurs  to  prevent  the  wound  closing. 

Submammary  abscess. — Abscesses  occasionaliy  i'orm  behind  the  breast  gland 
ovi  I  the  pectoral  uiUHclef  and  when  they  do,  the  gland  is  pushed  forward  in  a  way  that  is 

charactcrislic.  The  abscess  (Pig.  ^448).  as  a  rule 
points  below  the  breaAt.  Such  abscesses  should  be 
opened  in  the  most  dependent  position  as  soon  as  any 
indication  of  fluctuation  can  be  made  out.  This  diit- 
ease  is  vi-rv  slow  in  its  progress. 

On  the  treatment  of  sinuses The  treat> 

meni  of  siruiscs  in  the  breast,  as  elsewhere,  is  always 
a  task  of  diMieulty,  and  in  certain  cases  all  plans  will 
lail-  The  one  pnneiple  of  praetiee  which  seems  to  be 
the  most  valuable  is  ihe  establishment  of  a  dept.w)def»t 
outlet  \  and  tor  this  pui'|»ose  the  introduction  of  u 
drainage  tube  is  a  simple  and  successful  pniciice,  If 
there  are  many  sinuses,  some  pre^ure  may  be  ent- 
ployed  by  melius  of  strapping,  care  being  taken  that 
the  o|M*nings  are  left  uncovenvl  lo  insure  a  free  |>a$sag« 
for  their  discharge.  Superficial  sinuses  may  he  ^it 
up,  when  other  niians  fail,  and  in  very  chronic  ciues 
some  irritant,  swch  as  iodine,  may  Ir«  injected,  lo  ex- 
cite a  frei'h  action.  The  great  principle  of  pnM'tici* 
in  ihose  cases,  however,  appears  to  be  that  lo  which  I  have  already  alluded,  although  other 
means  mav  at  times  be  <lemund<'d. 


Fio.  448. 
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CiiRONtc  Inditration  of  the  Gi.axd. 

This  affection  occurs  when,  from  some  cause  or  other,  the  gland  is  morbidly  excited. 

It  is  chieriv  f«»Mnil  in  utinuirrird  women  between  iht*  ages  of  thirty-eight  and  forty;  though 
it  occurs  in  the  maritetl,  and    th«n.  as  a  rule,  in  ihe  sf.»aile.      It  is  usuallv  assoi^iati'd  witli 
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some  catameoial  irregularity  or  general  disturbance,  and  more  particularly  of  the  nervous 
system. 

Tin*  uflection  ia  known  by  the  excessive  sensibility  of  the  induniled  jjland  on  manipuhi- 
tioTij  the  nervous  excitement  the  examination  cau!*etf,  the  toUd  absence  of  any  local  indica- 
tf'orts  of  ft  tumor  ic/ien  thejitui^rs  are  placed Jlut  upon  the  part^  and  the  induration  of  the 
ghuul  or  lobe  of  the  gland,  when  the  organ  is  raised  from  the  pecionil  muscle  and  pinched. 

The  treatment  consists  in  correcting  what  is  wrong  in  the  gcMieniJ  condition  of  the  patient 
by  means  of  iron,  tonics,  and  alleralives,  and  ftooihing  the  atlected  part  Cold  lotions  are 
at  limes  gratefid,  while  at  others  n  helhulonna  phister  atford^t  relief,  willi  or  witiiont  pres- 
sure. Large  brewsts  shoidd  be  suj^pended,  and  all  should  be  protected  by  cottori-wool  from 
tlie  risik)^  of  injury. 

The  irritable  mamma  of  young  girls  is  closely  allied  to  the  affection  just  described; 
and  is  tijisociuted  with  a  morbidly  sensitive  condition  of  the  mammnry  gland  and  parts 
around,  and  often  with  some  induration.  It  \n  an  atfection  closely  connected  with  tlie 
pelvic  genrrahve  orguiis  which  are  niosily  found  to  be  not  acting  fairly,  ais  indicated  by 
aitamenial  irregularity,  lie.  This  condition  i*,  doubtless,  at  time*  excited  by  depraved 
habits.     It  should  be  treated  on  the  same  principle  as  the  last  attection. 


ON  TTTMORS  OP  THE  BEEAST. 
Their  Clinical  Examination  and  Diagnosis. 

Tumors  of  the  breast  may  rationally  be  accounted  for  by  following  out  l!ie  functional 
aberrations  of  the  organ,  and  in  proof  of  this  the  student  ijhould  ;*tudy  carefully  the  highly 
suggestive  «nd  valuable  work  of  Di\  Cliarli*s  Crtdji-hton,'  wlio  has  sliown  that  "the  inves- 
tigation of  bn-ast  tumors  reveals  men-ly  the  working  of  the  physiological  law  of  hi-althy 
rnnmuuiry  activity  under  altered  circumstanr«;s.  that  various  degrees  of  ilisordered  function 
may  rt-sult  in  various  kindsof  tumors/' and  thai  tumor  disease  of  the  breast  is  "essentially 
a  disorder  of  function." 

The  breast,  in  passing  from  its  "resting"  or  inactive  state  to  that  of  full  activity,  under- 
goes during  the  entire  period  of  pregUMncy,  a  process  of  "evoltilion"  which  is  characterized 
in  its  different  stages  by  certain  cell  changes  witliin  its  acini  and  tninsport  of  cells  without; 
and,  in  the  return  of  the  gland  to  its  <juiescenl  condition  on  the  subsidence  of  lactation,  a 
process  of  "  inv<Untion"  in  which  a  parallel  series  of  changes  acting  in  an  inverse  order  is 
to  be  observed,  the  functional  subsidence  of  the  gland  being  spread  over  a  shorter  period 
of  time  than  its  grudujil  iiwuk<^niiig  tluring  pregnancy. 

When  the  functional  stimulus  of  the  m:ini(na  is  acting  at  its  lowest  point  at  the  beginning 
of  ''evolution"  or  llie  ending  of  *'invoUa»on,"  the  secretory  product  is  a  large  granular 
yellow  pigmented  cell,  whicii  cells  jjre  fournl  within  the  secn^ling  acini,  in  the  connective 
tissue  spaces  oulside  il«e  sfcreting  structure,  and  likewise  in  the  lymph-si nust!S  of  the 
suhjact'nt  lymj)lmtic  glands,  lh«.'se  cells  heing  the  waste  products  of  a  feeble  degret*  of 
secretory  activity ;  and,  if  the  mammary  excitation  were  always  to  act  at  that  degree 
of  intensity,  the  secretion  il  may  be  said  would  always  be  in  the  form  of  large  granular 
|»igmentetl  cells. 

At  tlie  ju*rt  appreciable  advance  in  tlie  intensity  of  the  stimulus,  the  product  formed  in 
the  ghiTid  may  be  described  somewhat  generally  as  a  large,  granular  nuclear  cell,  which  is 
nothing  else  than  the  crude  epithelium  of  ihe  middle  period  of  the  bniiist's  unfolding,  in 
which  an  imperfect  secretory  force  resides. 

Coming  slifl  nearer  to  the  full  extHtnlfan^  the  cellular  ingredients  are  fewer  and  the 
mucous  production  much  more  abun<lani,  and  rinally,  when  the  stimiiltrs  is  at  its  height., 
the  niticous  fluid  has  given  place  to  h  fatty  tlnid.and  whatever  celluhir  elements  the  secre- 
tion cf>ntains  ai*e  the  well-known  colostnim  cells  which  ajjproach  most  nearly  tiie  jjerfect 
secreting  cell.  The  periodical  unfohJing  of  the  breasts,  which  is  an  obvious  accompani- 
ment of  t'acli  pregnancy,  i?  thus  characterized  by  a  progressive  series  of  ininiuture  secretory 
products  which  necessarily  run  to  waste.  The  epithelial  cells  are  not  trunsformed  into 
milk  till  the  time  of  delivery  ami  during  the  period  of  suckling  following;  but  the  func- 
tional action  of  the  breast  has  been  at  work  all  through  the  pregnancy,  and  has  advanced 
in  intensity  just  as  the  secreting  structure  has  advanct'cl  in  its  untohling.  The  various 
staires  of  nnfoliling  have  corresponding  secretory  products,  beconung  less  and  less  crude, 
and  its  there  is  a  similar  scries  of  more  ra[dd  but  exactly  parallel  waste  products  in  the 
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unfolding,  it  is  a  lejritimate  inference  to  ascribe  "a  ei^ecial  kind  of  secretory  product  to  a 
certain  degree  of  intt-nsily  of  tlio  glantlylar  ftircf.'* 

When  the  breast  glanil  is  disturbed  from  its  resting  state  by  n  cause  other  than  pr«-*g-j 
nancy,  and,  in  con fieqiie rice  of  some  morbid  fxcitutlon  in*  urged  into  a  kind  of  evulutioaj 
process,  the  steps  of  its  unfohiing  are  leus  orderly  than  in  the  normal  evolution,  and  thel 
"spurious  exeitntiou"  never  carries  the  gland  to  the  end  of  its  unfolding  or  to  the  perfect] 
degree  of  its  function.     An«K  although  the  morbid  excitation  may  be  said  to  correspond 
in  its  intensity  to  a  ^tage  of  the  normal  evolution,  there  is  this  fumloineutj*!  difterence, 
that  the  corresponding  stage  of  the  normal  process  is  tnmsieut,  giving  place  to  a  stronger 
force  while  the  morbid  process  continues  indeHnitely  at  the  same  enfeebled  level.     A»  a\ 
consequence,  the  cell  tliat  shouild  have  l>een  thrown  ort*  fromi  the  acinous  as  waste  nlmosij 
as  goon  as  it  yvu9  formed,  remains  in  the  place  of  its  origin  to  multiply,  and,  with  iksl 
progeny,  to  infest  the  glnudular  stnicture  of  the  breast  either  ns  intra- or  extra*aci nous  j 
accumulations.      Indeed,  according    to    Dr.  Creighlon,  it  is  upon  deviations  fi-om    the' 
physiological  tnick  such  us  thrst'  that  the  existence  of  a  tumor  di-pends. 

Thus  "  a  circiiiiiscrihed  tumor  arises  at  u  particular  part  of  the  gland  where  the  apurioui 
excitation  has  advanced  to  a  certain  stage  of  evolution  or  unfolding;  in  that  particular 
region,  probably  a  territory  defined  by  the  bloodvessels,  the  functional  force  has  acted  ul 
a  uniform  imperfect  level  for  a  length  of  time,  the  inevitable  cellular  waste  oi'  the  crude 
secretion  has  accumulated  within  the  acini  or  around  Ihem,  and  the  foundation  of  a  tumor 
hiv&  been  laid. 

In  the  healthy  action  of  the  organ  there  is  a  provision  for  the  dis|>osal  of  the  very  con- 
siderable amount  of  eelUihir  waste  material  by  means  of  the  neighboring  lymphatic  glands. 
In  passing  trom  the  secreting  acini  and  in  traversing  the  stroma  of  the  gland,  the  waste 
cells  often  acquire  a  spiudie  form;  and  although  these  cells  are  not  always  distinguishable  1 
from  the  connective-tissue  cells  of  the  part,  there  is.  especially  in  the  hitch,  a  chiss  of' 
pigmented  epithelial  cells  in  which  such  cltanges  of  form  and  [msition  can  be  clearly  traced. 
Tlic  s[iindle-shaped  waste  products  are  the  type  of  the  peri *acinouscelUcolIect ions  in  cyslic- 
or  adeno-sarconia. 

So  far  as  relates  to  the  large  nuclear  cells,  the  /nfra-acinous  collections  of  them  corre- 
spond to  the  structure  ot  medullary  cancer,  and  the  ej^frtt-acinous  infiltrations  of  the  same 
cells  are  a  distinguishing  fealun*  of  scirrhus.     ''Tlie  distinguishing  feature  of  the  lesft-l 
malignant  form  of  tumor  is  that  tlie  spurious /MHc^/owa/  activity  comes  nearer  in  the  degr<«#/ 
of  lis  intensity  to  that  of  the  |>erfect  secretory /orc«,  the  transformation  €^  the  epitheljumj 
is  a  more  real   iraiishuniation,  and  the  cellular  waste  is  reduced,  in  part  at  least,  Jo  the 
class  of   iihre-like  ur  crescentic  elements  that  characterize  the  myxomatous  and    more 
benign  issues  of  the  tumor  process." 

"The  circumstance  that  the  unknown  diseased  excitation  most  commonly  befalU  the 
gland  wlien  it  is  in  the  state  of  rest  is  of  the  Hrst  ini|rt)rlance  in  accounting  for  the  tonna- 
ti(»n  of  n  tumor.     Whether  the  disturbance  be  a  mechanical  injury,  or  a  sympathy  %ith 
excitement  in  the  ovaries,  or  of  a  more  general  emotional  nature,  it  comes  upjii  the  breast 
in  its  resting  state.     The  breast  can  react  in  no  other  way  than  by  following  the  some- 
what slow  process  of  its  normal  evolution;  without  the  intermediate  stjiges  of  untoldingj 
it  cannot  reach  the  jicrfect  degree  of  its  functions  in  which  there  would  be  immunit] 
from  danger.     The  intermediate  stages  are  necessarily  sissociated  with  the  formation  of 
crude  cellular  products;  it  is  at  one  or  other  of  the  intermediate  stages  that  the  morbid' 
force  delays^  and  the  corresponding  cellnhir  secretion  of  the  gland  thereupon  assumes  the 
character  of  a  fornmtive  or  tumor  process." 

'*  The  circumstances  of  the  functiomil  disturbance  are  never  exactly  the  same  in  uny 
two  cases,  consequently,  the  respective  modifications  of  structure,  or,  in  other  wortUi,  ilic 
hlructur*.'  of  the  respective  tumors  are  never  exactly  the  same." 

When  H  tumor  lorms  in  the  bn-ast  within  the  j»eriod  when  the  function  may  stilt  be 
awakened  to  its  full  and  healthy  \  igor,  that  is,  during  the  jK'riod  of  its  Htructiiral  and 
functional  maturity,  a  resolulion  ot  the  disease  or  a  disjtersion  of  the  dis«'a!<ed  producUj 
may  he  looked  lor.  Itut,  when  it  appears  at  or  near  the  climacteric  years,  when  the  ghitttl 
is  sutlering  an  eflacement  of  its  secreting  mechanisin  and  a  withdrawal  of  its  si'cretorj^ 
force,  no  such  a  result  can  be  ex|K*cted,  and  it  is  at  this  period  that  the  grenter  numbers 
intractable  tumors  occur. 

•»It  i*  the  climacteric  eflfacement  of  the  breast  that  gives  a  peculiar  ehurartcr  to  the 
disease  in  women,  and  there  are  well-marked  structural  ditferences  in  the  tumors  accord 
ing  OS  they  appear  before  or  after  that  perioil,     Tln>se  that  develop  after  tiie  dimftclerie^ 
yeat"8  are  j^n'chaps  the  most  common,  as  they  are  certainly  the  mo&t  intractable,  and  they 
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have  been  the  real  soyroe  of  ambiguity  in  the  i»{Uliolo<ry  of  the  organ.  Tliat  anibiguitj 
dt^pends  upon  the  circumsJancc  that  thfj  occur  in  an  orwim  wliieh  is  firatkiully  loaiiij;  or 
hoa  lost  it^  cbaractentitic  structure."  Where  the  normal  itself  is  vanishing,  the  departures 
from  the  normal  ai-e  elusive. 

It  seems  proliablc,  therefore,  from  Dr.  Creijihton's  investigations,  that  the  adenomata, 
sareoinatn,  myxomata,  and  earcinoinaln  have  their  tyj)e  in  a  f»erie«  of  progressive  changes 
which  the  gland  undergoes  in  its  physiological  t'volutioa.  The  feybk-r  the  intensity  of  the 
function,  tlie  more  cancerous  the  disease;  tlie  higher  or  moj-e  advanced  the  evolution  from 
the  resting  state,  the  more  benign  the  tumor. 


The  Clinical  Examinatiok  and  Diagnosis  or  a  Bup:a8t  TrjioR. 

From  a  practical  [>oiri1  of  view,  tumors  of  the  breast  may  be  dividi'd  into  infiiimitiatnry, 
adiuoid  or  iinnocent»  and  mnlignant^  for  simple  hypertrophy  or  excess  of  growth  of  the 
gland  can  hardly  be  classed  among  the  tumors. 

The  tirsl  [>oint  a  surgeon  lias  to  determine  when  consulted  by  a  patient  who  baa  "some- 
thing the  matter'*  with  lier  breast,  is  practically  the  existence  or  non-existence  of  a  tumor, 
?'.  <■.,  is  there  a  r>ew  growth  developed  behind,  and  in  connection  with  the  mammary  gland? 
or,  is  the  disejise  from  which  the  piitient  is  suffering  situated  in  the  substance  of  tlie 
glandular  structure  itself?  Tliis  first  and  mo«t  im[iorymt  question  ought  to  be  solved 
before  a  fiirtlier  step  can  with  safety  be  taken;  before  the  formation  of  a  correct  diagnosis 
of  the  ease  can  be  made;  and  it  is  (piite  impossible  to  magnify  its  inifiortanee.  To  do 
this,  however,  considerablf^  care  is  necessary,  and  some  manipulative  skill  must  be  culled 
into  requisition;  as  a  careless  examination  will  suit'ly  end  in  an  uncertain  diagnosis,  and 
with  this,  a  failure  in  treatment  must  necessarily  follow.  In  examining  a  breast,  there- 
fore, with  diagnostic  intentions,  the  surgeon  with  the  whole  gland  w*^ll  in  view,  should 
phice  the  palmar  surfaces  of  his  fingers  over  the  suspected  spot,  and  taking  the  gland  in 
his  hand  manipulate  it  gently  and  in  every  part  with  his  fingers  and  thumb;  when,  if  an 
isolated  tumor  can  be  found,  he  will  in  all  probability  detect  its  presence;  if,  however,  he 
i«  uncertain  upon  this  point,  he  should  make  the  patient  lie  down,  for  '^if  a  patient  be 
silting  or  standing,  and  the  breast  is  grasped  by  the  finger  and  thumb,  when  induration  of 
the  gland  itself  exists,  a  sensation  is  felt  as  if  a  tuinor  were  |iresent.  If,  now,  the  palmar 
surface  of  the  fingers  be  pressetl  Hatly  against  the  chest  in  the  same  part,  nothing  remark- 
able will  be  distinguishable.  If  a  tumor  or  new  growih  exists,  howevert  it  is  immedi- 
ately perceptible.  But  if  a  doubt  arise  in  the  matter,  the  patient  should  recline  when 
under  examination;  and  then,  if  there  be  a  tumor,  it  is  immediately  manifest  to  the  touchy 
and  ot'ten  to  the  eye.'* — Birkett.  Having  then  detected  the  presence  of  a  tumor,  that  is, 
an  indejjondent  growth  developed  in  the  neighborhood  of  the  breast-gland  and  probably 
in  connection  with  it,  the  question  arisen  as  to  its  nature.  Is  it  a  simple  or  a  maligntint 
tumor?  If  the  twmor  be  movable  and  hard,  if  quite  free,  or  has  but  a  very  uncertain 
connection  witli  the  ghtnd  structure,  tliere  is  a  strong  probability  that  the  tumor  is  of  a 
simple  nature  ;  and,  if  it  has  existed  for  several  months,  tins  probability  becomes  stronger, 
for  the  cancerous  tumor  has  a  tendency  even  when  primarily  developed  as  a  tuber  or  as 
an  independent  structure,  to  associate  itself  and  becomes  connected  with  the  neighboring 
tissues;  and  if  this  has  not  taken  place,  the  absence  of  these  conditions  enhances  the 
probability  of  the  simple  nature  of  the  growth  under  examination.  If  the  patient  is  also 
young  and  healthy,  and  no  other  abnormal  conditions,  either  of  the  breast  or  neighboring 
structures  are  to  be  dtf^lected,  the  probaldlity  becomes  a  certainty,  and  the  presence  of  an 
*'adenocele"  may  be  determined  on — this  tumor  being  syuonymous  with  the  chronic 
mammary  tumor  of  Sir  A.  Cooixn-,  the  mammary  glandular  tumor  of  Paget,  the  sero-cyslic 
sarcoma  of  Brodie,  or  the  adenoma  of  Birkett. 

These  ofienoceles  are  found,  as  a  rule,  in  the  young  and  nnmarried,  and  in  the  appa- 
rently hcnkhy  and  robust,  although  occasionally  they  occur  in  the  agrd.  They  ap[>ear 
during  the  period  when  the  procreative  organs,  and  among  them  the  mammary  glands, 
are  in  a  state  of  •' developmental  perfection  ;*' and  when  ihey  occur  in  married  women, 
are  most  frequently  developed  during  pregnancy  or  stickling.  They  are  never  asstwiated 
with  any  other  symptoms  than  such  as  can  be  produced  mechanically  by  their  ()resence, 
and  never  involve  the  integument  except  by  distension  ;  nor  is  the  skin  ever  infiltniied 
by  any  new  material.  They  are  never  accompanied  by  any  sec(»ndary  enlargement  of  the 
alisorbenl  glands  nor  iissocialed  with  any  secondary  dcfmsits;  they  cause  no  cachexia  nor 
undermine  lh«^  health  ;  but  afieet  the  patient  srdely  through  lr)cnl  influences,  and  demand 
treatment  chiefly  from  local  considerations.     They  may  be  found   in  either  breast,  occa- 
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sionnily  in  both,  nnd  are  ctn.siantly  mulliijle,  two  or  more  tumurs  being  often  fonml  in  ibe 
sanu'  glanii. 

From  iiiy  uotes  of  eighty -one  cases  consecutively  observed — 


22  appeared  under  the  age  of  20. 
28  betvrei^n  21  nud  30  years  of  age. 
18        *•       31     "    40  ' 
11         '♦      41    *'     50 


2  above  the  ogfl  of  50. 
37  were  in  single  women. 
31  in  the  married  and  prolific 
12  in  the  married  and  sterile. 


As  long  as  Ihesu   tumors  remairi  small  Jind  tjuieftt'eut,  tluty  are  of  little  importiince  ; 
and,  being  movable,  are  reudily  diagnosed  ;  but  wjjcn  yeaj-s  have  been  allowed  to  el.n|>8et 
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and  their  growth  has  inerensed,  and,  from  their  greater  size  they  have  become  burden- 
some and  press  on  neighboring  strucfnres,  they  are  neither  of  small  imj>ortance  nor  are 
they  readily  to  be  distinjjjuisled.  Btit  yet,  if  careful  obftHrvations  are  taken,  an  error  in 
diagnosis  should  not  be  made.  For,  althotigh  the  breiust  itself  may  be  much  pre!?iied  on 
or  even  expanded  over  the  tumor,  it  will  still  exist,  and,  on  careful  examinntioo.  its 
presence,  as  a  rwh'.  will  be  made  out.  The  nipple,  alllmugb  flattened  from  the  extreme 
glandular  expansion^  can  still  be  seen  (Fig  4iiO)  ;  and  is  rarely  retracted.  The  in- 
tegiiment.s  may  by  stretched  to  an  extreme  [>olnt^  yet  will  they  still  be  movublf?  and 
«ound  (Fig.  440).  although  some  inHammation  from  over-distension  may  have  made  its 
oppearanee,  and  large  veins  are  always  to  be  observed  meandering  in  the  healthy  tisjiiue. 
The  tumor,  if  solid,  may  appear  lobulated  (Fig.  450),  and  if  containing  cy.<t*,  fluctuation 
may  be  delected.  Still,  the  disease  is  es!?entially  a  local  one,  and  afieets  the  juuient 
through  purely  local  conditions.  It  is  to  be  treated  only  by  excision,  and  the  gland,  as  a 
rule,  shouhl  be  left  unharmed,  the  tumor  being  turned  oat  of  its  capsule.  In  extreme 
examples,  however,  the  breast  is  so  sitretched  out  as  to  be  useless,  and  then  must  be 
removed.  In  the  [latient  from  which  Fig.  A'tU  was  taken,  this  was  the  casc.  She  wa^  u 
wiunnu  svt.  3'>,  an<l  the  lunior  was  of  six  years*  growth. 

The  diagnosis  of  a  tumor  which  is  evidently  caused  by  some  partial 

or  general  enlargement  or  infiltration  of  the  mammary  gland Let  u« 

suppus^e  that  the  surgeon  han  a  e;u-c  i>f  disease  (»f  the  breu'^l  before  bim  ifi  which  ll»«*  slruc- 
lure  of  the  gland  is  ii^elf  in\o!ved,  and  there  is  no  indeju'mb-nt  movable  tumor,  such  ma 
we  have  been  considering;  but  thai  on  nnmipulaliun  it  is  evident  the  growth,  whatever 
it  may  be,  is  intimately  connected  with  the  gland  structure. 

What  is  the  case?  Have  we  an  inHammalory  affection  only  of  the  organ,  or  .*.r»me 
hypertrophy  or  innocent  enlargement?  Is  it  a  simple  or  a  malignant  <lisease  ?  When 
the  maiiipular  indications  of  the  mammary  gland  are  those  only  of  enlurgrmeni,  i»  such  a 
condition  dtie  to  pregnancy,  or  the  product  of  a  simple  byj^ertrophy,  confining  the  mean- 
ing  of  lluit  term  to  an  excess  of  gro%vth  ? 

//' the  increase  he  due  to  hypertropht/,  which  is  a  somewhat  rare  condition,  it  ha«  been 
to  a  certainty  of  a  chronic  nature,  and  its  increase  slow  and  growth  painleiji.  The  gland 
will  appear  simply  enlarged,  with  no  incrciise  io  action   beyond  that  which  growth  dc- 
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mantis,  altluHiy;!!  tliia  increase  in  cfrowth  may  be  vi.*n'  jfreftt.  It  is  found  mostly  in  young 
women,  but  I  liuve  seen  it  in  the  male  ;  at  times  it  atfects  only  one  gland.  In  the  Ciise 
from  wliioli  Fig.  451  wa,s  laken^  t'acli  jrland  on  removal 
weighed  about  fotrrteen  [)onnds.  I  saw  the  case  some  years 
ago  at  Granlliam  wilh  my  iriend  Mr.  Sbifmian.  The  breasts 
were  subse<|uently  removed  by  Sir  W.  Ferji^usfion. 

That  the  attection  is  something  more  than  a  mere  increase 
in  the  growth  of  the  gland  is  proved  by  the  fuel  that,  in  a 
woman,  ast.  43,  who  had  this  disejuse  in  Jier  riglit  breast  of 
thirteen  years'  growth  and  not  in  her  Jeii,und  had  a  ehihl, 
no  milk  was  secreted  in  the  diseased  ghiml,  while  in  the 
sound  one  there  was  abundance. 

If  the  rnlarfjetia-ut  be  due  to  pregnancy  there  ean  he  little 
diffieuby  in  the  diagnosis,  for  it  is  attended  with  an  aetivity 
of  the  local  circtilation,  a  general  fulnesi*  of  the  gland,  an 
enlargement  of  its  veins,  and  a  darkening  of  the  areola, 
whicii  will  not  lail  to  excite  suspicion.  Hesides  this,  hoih 
glands  will  he^^mihlrly  afleeted,  a  coincideney  which  i^  rarely 
seen  in  any  morbid  condition.  The  very  suh[iicion  of  preg- 
nancy, however,  will  hv.  t^nimgh  to  call  atieniion  to  other 
^joints,  by  winch  a  (Joluiion  of  ihe  'Ulliculty  ean  be  obtained.  HyperwopUy  of  browt. 

h  the  enlargement  to  be  explained  hg  tinxf  iitflammfttory 
rondition'f  I  do  not  mean  an  acute  inflammatory  condition, for  such  an  affection  hjis  tea- 
tares  which  are  too  eliaracteri.sfic  to  allow  any  mistakf*  in  diagnosi;*  being  miide,  but  i»  tU\^ 
irifillnition  of  the  gland  which  y  present  to  be  explained  by  some  chronic  inflammatory 
change,  such  as  is  so  frequently  fonnd  in  the  female  l»n;:jistor  is  it  the  early  stage  of  an  in- 
filtrating cancer  ?  Tlie  answer  to  this  query  is  not  always  easy.  In  middle-aged  jiatientn, 
when  caneeroua  affections  may  be  lof>ked  for,  the  presence  of  an  indurated  mammary  gland, 
wholly  or  in  part,  must  always  be  regarded  with  suspicion,  and  if  the  case  be  recent.  I  be- 
lieve it  to  be  an  impossibility  to  form  any  certain  opinion  as  to  its  true  nature.  If  the  in- 
duration of  the  gland  be  the  only  symptom,  and  is  associated  with  a  sharp  or  even  dull  pain, 
either  a  simple  chronic  inflammation  of  the  glund  may  be  indicated  or  the  early  condition 
of  a  cancer,  and,  under  such  circumstances,  it  is  as  well  to  wait  before  giving  any  positive 
opinion.  If,  however,  much  time  bus  already  passed,  say  tnaivy  nuinths,  arid  no  other 
symptoms  have  made  their  appetirajice,  there  h  some  ground  for  the  hope  that  the  enlarge- 
ment may  be  due  to  inflammation,  since  infiltrating  cancers  are  not  generally  inactive — 
are  not  stationary,  as  a  rule — and  aoon  give  rise  to  other  symptrnnsi,  such  a-s  some,  though 
it  mav  be  sli'jUt,  enlargement  of  the  aV>sorbent  glancLs;  some  slight  dimpling  or  drawing 
in  of  the  skin,  an  important  sign  (Fig.  4.>3) ;  or,  some  more  marked  Hymptom  such  ns  infiltra- 
tion of  the  integument  or  a  retracted  nipple.  It  should  be  reniembeted,  however,  that  a 
retracted  nipple  is  only  an  accidental  symptom  such  as  may  be  cau&ed  by  several  condi- 
tionft,  and  is  not  by  any  means  of  itself  characteristic  of  cancer.  But  if  Jiny  or  all  of 
ihoeo  symptoms  jihow  themselves  soon  after  the  tirst  appearance  of  the  lobidur  enhirge- 
menl  of  the  mammary  gland,  an  opinion  as  to  the  eancerows  nature  of  the  growth  may  be 
confidently  express<.'d.  If,  on  tli<t  other  hand,  none  of  these  symptoms  make  their  appear- 
ance, and  the  induralion  or  infiltration  of  the  lohe^  of  the  glaml  r«*maius  stationary,  or 
eihow.«i  .some  tendency  towards  improvement,  tin*  prohahility  of  the  simple  character  of  the 
disease  gains  gnjuiul.  When  this  induration  of  the  mammary  ghmd  appears  in  a  yonng 
subject^  there  will  he  no  reason  to  sus|«H't  a  cancer,  and  it  should  rather  be  reganlcd  as 
the  result  of  some  slight  intianimatorv  effusion.  Uiuler  such  circumstances  there  will 
generally  be  some  incrt-ase  of  pain  aftir  examination,  but  an  absence  of  any  other  locjd 
symptom.  There  will  probably  be  some  irregularity  of  the  catanjenia  and  stune  signs  of 
general  excilahility  of  the  patient.  Hut,  a.*  a  local  alfeetion,  there  will  be  only  tlie  one 
symjitom  of  induration  of  one  or  more  lobes  of  the  mammary  gland,  which,  in  the  nbsencB 
of  nit  other  siijus^  may  with  safety  be  regariled  as  iuHammatoiy,  The  same  argument 
holds  goiid  when  the  disease  disappears  at  a  later  period  of  life,  altliough  suspicions  of  a 
cancer  should  rightly  be  excited;  «till  the  jjositivo  diagnosis  mast  be  postponed  till,  by 
the  lapse  of  time,  some  other  symptoms  such  as  those  already  mentioned  make  tlieir 
appejirance,  to  clear  up  all  douht,  or  by  their  absence,  prove  the  innocent  nature  of  the 
affection.  [An  article  by  Paget,  on  Indurations  of  the  Breast  becoming  Cancerous,  eon- 
tained  in  St.  Barlholomew'a  Hospital  lleporis,  for  1878,  should  be  read  in  this  connection.] 
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CaKCINOMA    of    the    liREAST,    OU    CaNCEU. 

This  affection  is  found  either  as  an  infiUration  of  the  gland,  wholly  or  in  part,  or  m  an 
independent  tumor  or  tuher  within  ihe  nieshca  of  the  gknd — tuberous  cancer.  It  may 
likewise  be  met  with  associatetl  with  cysts — cyWiV  cancer^  this  Iniitig  only  a  variety  of  thf 
other  forms. 

In  th«f  infiltrating  form  the  gland  iippears  hard,  inelastic,  and  incompressible  ;  aa  the 
diseaKe  progresses,  it  seems  to  contract  and  to  draw  all  the  partjj  around  logethi*r  and 
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gradually  to  intillrate  them.  In  this  way  the  nipple  often  becomes  drawn  in  or  to  ono 
hide.  At  limes,  after  having  l>e»'n  dniwn  in,  it  becomes  infiltrated  with  the  disease,  and 
bfcomes  iv^n'ui  prominent ;  at  others,  by  the  eontruotion  of  the  gl:m<l,  il  imiy  be  strangu- 
lated^  become  icdemal0U8>  and  then  slough  off.  The  skin  ia  at  lirst  dimpled,  ih^^n  puck- 
ered, and  at  la^t  intiltrated.  The  breast  also, 
Fio.  454.  from  being  a  movable  orj^an,  become.*  fixed  ;  so 

fixed,  imhjt'd,  that   it  cannot  be  depurated  from 
the  pectoral  muscle. 

Thi«  form  of  cancer  is  the  more  common.  The 
disease  may  appear  in  one  lobe  or  in  all,  and  be 
slow  in  its  progress  or  nipid,  but  in  every  case 
its  process  is  much  alike ;  generally,  howover, 
this  infiltrating  form  of  cancer  assumes  the  char- 
acters of  the  tuberous.  In  Figju  4o2,  453  these 
changes  are  clearly  shown. 

Tubi^rous  cancer  commences  a«  c i re um. scribed 
indepenilenl  growth  within  the  glund  slrurture, 
with  a  widl-defined  eupsule  ^^'panlting  but  not 
infillraling  the  tissues.  Sometime)}  two  or  more 
tubers  appear  together,  ami  these  may  at  last 
coalesce.  This  form,  unlike  the  inHltrating  dixm 
not  conlriict,  but  grows  in  all  dlrectionft,  involv- 
Tubcrooft  fiaacfT.  ing  all  the  parts  which  it  touche«,  pushing  the 

breaM  to  one  side,  or  drawing  it  to  itself  (Fig. 
4<'>4).  It  often  attains  a  large  size,  giving  rise  to  an  irregidar  lobnlati'd  tumor.  It  is  at 
tiine8  soft  in  consistence,  when  it  is  calh^l  mednllurif  cancer  ;  when  firm,  it  i>*  known  as 
JihroHS :  when  jelly-like,  fjelatiniform  ;  and  more  rarely  it  is  black  or  mftanotic,  Aa  it 
grows  forwanl,  it  may  involve  the  skin,  bn-ak  and  ulcerate,  giving  ri^e  to  the  appearHOceii 
formerly  called yW«yMj»  hrfmntodeny  this  form  being  always  accompanied  with  hemorrhagv. 
In  bijlh  forms,  the  lymphatic  glands  in  the  axilla  above  the  clavicle,  or  on  the  *ide  of 
the  neck,  will  sooner  or  later  become  involved  ;  and,  wlien  the  skin  is  implicated,  this 
symptom  soon  appears.  As  the  glnmU  enlarge,  nerve  pains  down  the  ann  appear,  nnd 
(cdema  of  the  arm  commences  from  the  mechanical  obstruction  to  the  venoun  cireulalion 
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of  the  extremity  caused  l»y  iln-  t;«larged  glands.  At  times  a  serous  eflusion  takes  place 
into  the  pleural  cavity  of  the  sjrteeleil  aide  siiffieient  to  ilestroy  life. 

In  «on»e  rare  cases  of  cancer  tin?  djseuse  apiw-ars  as  a  hrnwntf  infiltration  of  the  breast 
and  intejrurnent  over  it.  some  erythematous  redness  and  redenia  being  mixed  with  it  at  its 
onset.     These  cancers  are  of  the  worst  kind,  and  speedily  destroy  life. 

In  other  cases,  mostly  chronic,  the  disea-se  is  more  cutaneous,  and  shows  itself  as  a 
tubercular  affection  of  tlie  slvin,  which  ^radimlly  spn/ads,  till  at  hist  the  pari  alfl'cted  st  ems 
skin-hound.  Thi?!  condition  may  be  liinilt-d  or  extensne  ;  and  occasionally  involves  the 
whole  of  one  side.  I  have  receTiily  hud  a  case  under  td>servation  in  which  lioih  breasts, 
the  sternum,  sides,  and  half  tlie  dorsal  region  of  the  buck  were  thws  invtjived.  At  linifs 
this  lubercwlar  development  is  associated  with  actit*'  or  r*-c«rrent  disease.  In  ran-  exam- 
ples it  occurs  as  a  primary  aflection  and  is  very  chronic,  the  twberclea  even  disappearing 
by  atrophy. 

A  cancerous  tumor  of  the  breast  most  frequently  appears  in  middle  life,  that  is,  when 
the  [)rocr<^ative  organs  are  verging  towards  their  initural  period  of  funcliotial  decline,  sucli 
a  period  taking  j.>lace  at  an  earlier  date  in  the  single  than  in  the  fruitful  woman.  It 
attacks  marrietl  women  more  frequently  than  the  unmarried,  and,  when  infiltrating  or 
involving  the  breast-gland,  is  seldom  staiionary. 

As  the  disease  progresses  unchecked,  ulcHnition  of  the  integument,  preceded  by  a  soft- 
ening down  or  breaking-upof  the  tumor  itself  will  s<^»on  appear,  and  with  this,  the  oharac- 
teristic  intiltration  of  the  margin  of  the  woond  will  oi-cur  and  give  rise  to  indiiraled, 
everted  edges.  A  general  caelu^xia  from  (lie  [)iiin  and  wasting  discharges  will  soon  show 
itself,  and  more  or  less  distinct  eviiUmces  of  tin*  com|dication  of  other  organs  iM'oonie 
a[>|iarent.  Under  such  circumstances,  the  end  is  not  tiir  off,  for  the  disease  has  ron  its 
course,  and  with  it  the  powers  of  its  victim  have  become  undermined,  for  the  victory 
remains  with  the  strongest.  In  a  general  way,  si  cancer  runs  its  course  in  two  or  three 
years;  though  sometimes  it  is  most  cltronic  in  its  action. 

To  illustrate  some  of  t!ie  points  connected  willj  tliis  subject  the  following  analysis  of 
400  cases  may  be  of  value.  The  cases  are  taken  from  my  own  notes;  IWO  occurred  in 
Guy's  during  the  period  of  my  registrarship  many  years  ago,  and  220  are  from  my  own 
case-book  since. 

The  disease  made  its  first  appearance — 

111     17  cases,  or    4  per  cent.,  Mnd»«r  30  years  of  age. 

In  Ut8      *'      or  27       "  betwwn  31  aud  4t>  years  of  age. 

In  144      "      or  30       "  ••       41    *'    50 

In  JOl      "      or  2.')       "  '«       61    "    60  " 

In    29      *'      or    7       "  "       til    "    70  " 

In      1  over  70  years  of  Age. 

I  have,  however,  seen  a  case  of  cancer  of  the  bi-east  in  a  patient  aged  28,  and  one  of  a 
year's  standing  in  the  breast  of  an  old  lady  ant.  96. 

Of  these  .313  were  married,  77  were  single,  and  10  were  widows. 

Of  the  'M^  mnrried,  235  were  prolific  ami  78  sterile,  A  large  proportion  of  the  prolilic 
women  were  so  to  an  extreme  degree,  ten  and  mure  children  being  a  common  note  to  i\m\ 
recorded.  Married  women  and  th(»se  in  whom  the  gland  has  been  the  most  active,  are 
apparently  more  liable  to  cancer  of  the  breast  than  the  single  when  the  period  of  gland 
activity  hjia  passed.  . 

rjA  of  these  examples  were  in  the  right  breast,  187  in  the  left,  and  19  in  both. 

In  HO  the  disease  had  existpd  a  vvar  or  less. 


In  no  between  1  and  2  years. 
In  211        *•        2    *♦    3      " 
III  In        "        3    "    4      *' 


In  13  b«tweoa4  aud  5  years. 
In    9        '•        5    **    7'    '* 
la    6        ♦•        8    "    9       •' 


In  four  cases,  the  disease  had  existed  ten,  twelve,  fourteen  and  twenty  years  respec- 
tively, and  the  form  of  C4tncer  in  these  of  long  stji riding  was  the  atrophic. 

With  resjiect  to  any  fteredtturi/  hiatory  of  <'a!U'er  in  the  400  cjises,  although  CHTt^fully 
iiupjir-ed  into,  I  found  it  to  exist  in  only  47  or  nearly  12  per  cent.;  and,  in  S.J  of  these 
can<'er  was  reported  to  have  occurred  in  one  member*  in  II  in  two  members,  and  in  one 
in  itiree. 

In  7  of  the  47  cases  the  relative  was  on  the  father's  side,  in  23  on  the  mother's,  and  in 
7  it  was  found  among  the  brolliers  or  sisters.  In  5,  it  had  attauked  the  aunts,  in  3, 
cousins,  and  in  1  a  grandmutlier,  akiiough  in   these  the  point  was  not  staled  respecting 


730 


CYSTIC    DISEASE    OF    THE    BKKAST. 


the  ^irtU-rnal  or  niiiternal  rcfutiou.  The.^e  fiicts  art;  euoufjb  to  indicate  tlmt  wlicrt?  an 
hereditary  ttftnk'ncy  exisitfi,  it  is  more  |vovv*'rf'iiI  on  the  motliwr's  tlian  tlie  fathtirV  »'u\t*. 

In  a  large  jKirportion  of  the  cases  in  which  an  heretlltary  history  of  cancer  was  ti-aceUf 
tlie  fancer  waa  of  the  breast. 

A  (iifetion  of  an  inlihratino^  cancer  is  well  shown  in  Fip^.  455.  A  section  of  the  tuberous 
form  in  Fig.  456.     For  the  microscoijicul  aiijiearunct's  ot  cancer  vide  Fig.  34. 


Fto.  455. 
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loAltnitlog  cancer  of  the  bft«A»t.     I>r»wing  4i)fl.*,  Ooy'i 
Uiis.,  BlrkeU'n  raso. 


Tub«raa«  cftncer.    Jllf  kcii*  t  »*r-. 


Colloid  or  alveolar  cancer  is  occjisionally  seen  in  tlie  mainma,  although  in  h 
I'linicai  point  of  vitiw  the  growtli  presents  ntj  such  feaiiires  a:*  to  eiiuhiu'  tite  surgeon  to 
recognize  its  jiresence.  In  Fig.  2!r),  page  lilfl,  a  cancer  of  the  kirni  ig  ilinstititetl.  In  it, 
the  clinical  i"eaUire*i  of  the  artection  Wf  re  those  of  the  cystic  discsise.  It  is  found  in  the 
gland  as  an  infikrating  and  tuberous  growth. 

To  the  eye»  the  colloid  disease  liaj*  a  |>eculiar  aspect,  its  jelly-like  serni-transpiirent 
material  of  all  lints  of  pink  and  red  from  degrees  of  blood-staining  being  divided  by  thin 
meshe*  of  fibre  tissue  into  cells  of  different  sizes.  The  way  the  jelly-like  structure  ooxes 
tVojn  its  cells,  and  the  slight  changes  that  take  [dace  in  it  after  immersion  in  spirit,  arc  its 
chief  characterititic*. 

It  ought  to  be  treated  by  excision  of  the  whole  gland. 

Cystic  Tumor  of  the  Breast. 

The  simple  sero-cyst  is  usually  found  single  in  the  mammary  gland*  and  appenn* 
as  a  small  hard  lumj>  in  one  spot  which  is  at  times  painful,  hut  often  not.  As  it  increik^e-^ 
it  becomes  more  globular  and  deni«e,  someijuies  beiufj  of  u  >tonv  hardness  ;  while  at  a  still 
later  date,  it  nuiy  atfbrd  the  ■sensation  of  Huctuntion.  If  left  alone,  it  may  so  *-nlarge  as 
lo  come  forward  and  tiven  burst,  discharging  a  thin  watery  /fon-albuuiiuous  fluid,  and 
then  ctdlnpsing.  In  rare  cases,  the  disease  is  thus  cured  \  but  more  commonly,  ihe  fluid 
re-accunmlates. 

*'The  cyst  wall  of  this  tumor,*'  writes  Birkett,  •*  is  very  thin,  composed  of  fibre  li*%«e, 
iirmly  attached  to  the  surrotmding  parts,  and  lined  with  squamous  epitheliuiu.  li  is 
always  perfectly  closed,  ami  uevrr  communicates  with  a  duct.'* 

Such  a  cyst  shoiWd  be  punctured  with  a  trocar  and  catiula  and  some  cold  lotion  applied, 
for,  l)y  this  means  many  sire  permanenlly  cured.  Brodie  employed  alone,  without  punc- 
ture, a  lotiun  made  up  of  an  i>unce  of  the  .solution  of  the  subacetate  of  lead  and  three 
ounces  and  a  half  of  both  spirits  of  wine  and  camphor,  which  was  lo  be  applied  on  a  piece 
of  folded  flannel,  an<l  reuewt-d  every  thn'c  or  four  hour?!  until  the  skin  over  the  tumor  had 
become  intlniiied  ;  the  application  to  be  r<*applie«l  after  the  lajtse  of  two  or  three  <lay?. 

Besides  the  sinijile  serous  cyst,  many  examples  of  tumtirs  of  the  breast,  come  under  th« 
obiicrvation  of  the  surgeon,  the  diagnosis  of  which  is  muol)  obscured  by  tlie  |>r*''Hence  of 
cysts,  or  rather  of  what  Mr.  Birkell  descriljes  as  capsules,  coiHaining  fluid  of  divers  rha- 
nicters.  For  the  rlevelopment  of  a  cyst  in  the  majority  of  tumors  is  a  mere  accident  due 
to  the  effusion  of  fluid,  |>robably  serum,  more  or  less  blcjod-stained  into  the  connective- 
tissue  of  tlie  part  the  fluid  separating  the  solid  growth  and  so  forming  uu  apparent  cyst. 
Such  a  cyst,  however,,  is  not  a  new  development,  like  the  more  solid  |M)rtion  of  a  tunjor« 
nor  is  it  in  any  way  to  be  compared  with  the  simple  cystic  fornuitions  wliich  are  found  in 
the  neck  or  other  portions  of  the  body.  The  existence  of  the  false  cypts,  iherefore,  such 
a«  I  have  briefly  sketched,  in  any  of  the  breast  tumors,  whether  adenoid  or  maligimnt,  i* 
to  be  reganled  as  a.  mere  accident,  ami  ought  to  have  no  weight  in  dctermiuing  either 
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the  jonocency  or  malignancy  of  the  <jro\vth  under  examination;  they  are  the  produet  of 
a  mt'pIianicMl  i-anst^,  may  acLMir  in  citluT  t'nnii,are  not  pipeoial  growths  nor  of  arty  iiitrir»f»ic 
imporiiitjce.  The  tliugiiosts  of  the  tumor  oontainin;^  siuih  cysts  rests  conHeqiiently  on  other 
point?,  ami  more  particularly  on  sttch  as  havf  been  already  indifftted.  As  a  rule,  these 
so  called  cysts  arp  found  in  the  less  tirtn  an*l  ?«>lid  forms  of  tumor  in  snch  ns  contain  l»'s« 
cellular  or  eonnective  tisnue,  and  in  the  rnon'  ra|>i<lly  developed  rather  than  in  the  slowly 
formed.  "VA'o  thus  tind  in  one  form  of  cystic  adenoma,  a  more  or  less  solid  reimor,  tiie 
gi-rnvtJi  heinnr  more  lohuhited  and  loosely  connected  where  the  false  cysts  or  c:4[>aule8  exist. 
In  a  snvintl  class  of  cases  loose  pedunculated 
growths  will  he  i*een  lying  within  these  capsules, 
with  their  floating  extremities  hathed  with  the 
so-calleil  cyst  contents  (Fir».  4*i7).  The  ditl^r- 
ent  forms  assumed  by  these  tumors  depending 
ufKin  the  amount  of  connective  tissue  whicli 
binds  tojrether  the  sevenil  lobes  and  lobules,  and 
the  dimensions  of  the  inJ(?rs[>aces  mIiicIi  |»o  to 
form  the  false  cysts.  In  a  third  cln-^s,  hnwever, 
the  true  cystic  ndenocele  of  the  breast,  the  ade- 
noid solid  elements  are  developed  within  cysts 
Com|H>sed  of  dilated  ducts.  In  all,  the  idemen- 
tary  structure  of  the  ;irowths  whether  these  are 
dense  and  com|mct,  luose  and  pedunculated, 
within  false  cysis  or  in  dilated  ducts,  siunilates 
the  structure  of  lutrmal  j*land  tissue.  In  Mune, 
the  ctecal  terminations  of  the  <hjcts  are  the  most 
prominent,  and  in  others,  the  iluets  and  sinuses; 
while  in  a  few  true  milk  or  cream  secretion  exists,  precisely  similar  to  that  secretcil  hy  the 
breast.  In  Fig.  ''f>7  every  variety  of  this  affection  can  he  seen.  In  all  prohahility,  liuw- 
ever,  all  adenomata  are  devehjped  in  cysts  a>*  intra-cystic  growths.  Dr.  Goodhart,  in  un 
able  paper,  has  supporled  this  view  ('  Edin.  Med.  .Tnurn.,'  1872). 


SocUoB  of  ndcoocolci,  with  o^vMir  mid  tntra-vyftUc 
i;rowt))»  of  rU  klixlii. 


Cyaxic  Cancer. 

Tlie  patholon^y  of  cystic  cancer  is  identical  with  that  of  cystic  adenoma,  while  the  cysts 
in  I  he  one  instance  contain  the  more  f>r  less  solid  charju'Ieristic  lobules  of  the  atlenoid 
growth,  and  in  the  other,  are  filled  with  the  less  developed  and  more  irregular,  hut  equally 
characteristic  material  which  gi>es  to  build  up  the  cancerous  tumor.  The  diajinosis  of 
these  cancers  rests,  therefore,  upon  such  points  as  have  been  alreaity  described  under  a 
former  heading. 


On  the  Diagnosis  of  the  "TttuE  Cystic  Adenockle"  of  tuk  Bkeast. 

The  remarks  which  have  been  already  made  respecting  the  importance  of  cysts  in  the 

innocent  and  malignnnl  tumors  of  the  breast  are  not  apftlieahle  to  all  cases;  inasmuch  as 
to  this  rule,  as  well  as  to  others  tfiere  is  an  exception,  ami  in  the  prtfsent  case,  (lie  excep- 
tion is  to  be  Ibund  in  that  form  of  cystic  disease  of  the  mammary  gl»nd  which  is  essen- 
tially a  cystic  disease  ni'  the  gland  itself,  and  more  fiarticularly  its  secreiing  dwcts,  dillbring 
in  this  way  from  ilie  otlier  tonus  of  cystic  aderuicele  wluch  are  new  growths,  developed 
independently  of,  though  allied  in  structure  to,  (In-  brenst-gland  itself.  This  true  cystic 
adenocele,  however,  is  of  an  innocent  naiure  and  [lathologically  allied  to  tlie  genuine 
adenocele.  It  Js  the  tumor  originally  described  by  Sir  B.  lirodie  as  '•  arising  by  a  dila- 
tation of  portions  of  some  of  the  lactiferous  lubes,"  and,  by  Mr.  Uirkett,  as  duct-cysts 
distinctly  referable  to  the  dihitation  of  a  duct,  or  to  a  c<»nnee{ion  wilb  one,  and  containing 
growths  whicli  appear  to  spring  from  their  walls,  and  these  two  forms  of  cystic  adenocele 
are  strictly  analogous  in  their  nature.  In  both,  the  pedunculated  or  floiii'mg  bodies  pos- 
sess a  structure  allied  to  the  hreast-gland,  and  are  composed  of  more  or  less  distint  co'cal 
terminations  of  newly  dev(  1o|rf?d  ducts  with  variable  quantities  of  true  cofinective  tissue. 
This  affection  is  more  c<iiniuon  in  middle  than  in  young  life,  for  out  nf  11  cjises  3  only 
occurred  in  women  under  ilO  ;  in  11,  in  women  over  4<i,  while  1  wjis  as  old  as  71  ('Path. 
Trans.,'  vol.  xvii,  p.  2)S3). 

Mow,  then,  is  such  a  tumor  to  he  made  out  ?  and  what  are  the  speciid  symptoms  which 
characterize  it  iVom  the  other  forms  of  mummarv  tumor? 
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Firfit  of  alU  being  an  innocent  tumor,  it  will  be  fount!  to  affect  the  patient  in  a  pnrelr 
local  nmniier  us  all  oiln?r  ndeHoiil  tumors,  ll  is  a  loi-ai  ilijit'iise,  which  at  no  i^eriofl  of  iu 
growili  and  in  no  way  will  atf'ecl  llie  patient  otherwise  ilian  throuj^h  local  causes.  It  is 
never  associated  with  secondary  glandular  cnlargfrneDtfl  or  with  depor*it8  in  other  tissOfS, 
as  the  cancerous  lunior,  and  it  can,  therefore,  be  by  local  Bymptoma  only  that  a  correct 
diagnosis  is  to  he  made. 

The  tumor,  beintjr  a  qrnniiie  ci/ttt'c  disease^  is  always  made  up  of  cysts  filled  with  intra- 
cystic  jrrowLh^i  in  ditf«'rt*nt  df;jrreet»,  and  it  is  aim  a  disease  of  the  gland  itself^  the  cyslfi 
having  a  distinct  rc!alio;i  with  the  «;!and  ducts.  The  cystsi  havings  therefore,  in  the  ma- 
jority, if  not  ill  all  crises,  some  communication  through  the  nipple  with  the  external  surface, 
can  be  partially  emptied  of  llieir  contents  hy  pressure  through  the  nipple  of  the  aflected 
organ.  As  a  result,  this  discharge  from  the  nipj>le  must  always  materially  tend  to  contirm 
the  impre^ions  whicli  may  have  been  formed  by  the  earefui  observation  of  the  case,  and 
by  the  presence  of  those  conditions  to  which  attention  has  just  been  drawn. 

Consequently  a  cystic  tumor  of  the  mammary  ffhitid  in  a  healthy  woman,  unattended 
by  any  other  than  lo«d  symptoms^  and  associated  with  the  discharge  of  a  clear  or  coloi*ed 
viftcid  secretion  from  the  nipple,  which  can  be  induced  or  malerijiliy  increased  by  pres<»iire, 
may,  with  considerable  confidence,  be  set  down  iw  tl»e  true  cystic  adejtoceU  of  the  breaat, 
TJje  false  adenoceles  or  other  tumors,  which  have  but  little  if  any  connection  with  the  true 
gland-tissue,  are  new  growilis  partaking  of  the  nature  of  the  breast-gland  according  to  the 
universal  pathological  law,  that  all  new  growths  partake  of  the  nature  and  pecurmrilies  of 
the  struct  lire  in  which  they  are  developed. 

Galatockle. 

This  is  a  milk  tumor  found  in  the  breast  during  lactation,  the  result  of  some  retention 
of  milk  in  an  obstructed  or  ruptured  duel,  the  secretion  being  either  Huid  milk-like,  or 
more  solid  and  creamy,  owinj  to  the  absorption  of  the  more  fluid  elements.  Prep.  2'i*J<)**, 
'22W^,  and  22'Hl**',  Guy's  .Museum,  ilbjstrate  these  points.  It  usually  occurs  somewhat 
suddenly  during  suckling,  and  is  indicated  hy  a  painless  fluctunling  swelling,  unaccom- 
^Minied  by  any  constitutional  disturbance.  These  cysts  at  times  attain  a  large  size.  .S«','iri»n 
has  recorded  a  case  in  which  two  pints  of  milk  were  removeil  frimi  the  tumor.  It  should 
be  treated  by  an  incision  into  the  cyst,  leaving  the  walls  of  the  cavity  to  granulate. 

Other  Tumors  of  Brrast. 

Adenomata  or  adr^mcelei*,  cystic  or  otherwise,  are  not,  however,  the  only  innocent 
tum<irs  of  the  breast,  as  the  sarcomatous  are  occasionally  met  with  ;  these  bidng  gen^'mlly 
more  succulent  ami  less  solid  than  the  atlenomata  aJid  more  rapid  in  their  growth,  wliile 
they  have  also  a  greater  tendency  to  return  after  removal.  I  removed  such  a  tumor  in 
18G8,  which  weighe<l  nearly  five  pounds^  from  the  breast  of  a  woman,  a-t.  34  (*  Path. 
Trans.,'  vol.  xix).  They  are  more  closely  connected  with  Ihebn-ast  than  the  adenomata, 
although  they  do  not  infiltrate  it  like  the  cancers.  They  run  their  course  moreover  more 
nipidly  than  the  former  and  have  a  tendency  to  break  down,  giving  rise  to  a  bleedinj; 
ma^s  of  tissue  which  may  be  mistjtken  f«)r  a  cjincer.  They  are  also  local,  and  are  rarely 
associated  with  any  secondary  glandular  enlarg«*ment.  They  should  be  d«'all  with  a*  adeno- 
mata and  ren^oved.  [Siircomata  may  be  very  malignant,  and  clinically  should  be  tr*.*atcd 
as  malignant  growths.  The  microscopic  structure  of  tliese  various  forms  of  tumor  ha« 
been  described  previously.] 

Hydatid  cysts  are  found  in  the  breasts,  but  are  not  common.  Only  one  exumple  has 
fallen  into  my  hands,  although  I  have  seen  two  others  in  the  practice  of  my  colleagues.  My 
own  patient  was  a  woman,  a-t.  30,  who  tor  five  years  iuid  ha<l  a  painless  ylolmhtr  tweUimj 
in  her  left  breast,  and  when  I  saw  her  it  was  as  large  us  a  cocoa-nut.  1  tapjR'd  the  cyst 
and  evacuated  sixteen  ounces  o!  a  clear  non-albuminous  fluid,  and,  as  it  was  evidently  the 
fluid  of  a  hyilatid,  I  made  a  free  incision  into  the  tumor  an<l  turned  out  a  large  uccphalo- 
cy»t  ;  the  patient  miole  a  good  recovery. 

JVavus,  invMlving  ihe  whole  mammary  gland,  may  be  met  with.  I  have  l»ad  underioj 
care  a  splendid  exanifde  in  a  girl,  six  years  old,  in  which  the  whole  organ  was  Uk«  a 
^pfifige  and  as  large  as  half  an  orange. 

On  the  open,  ulcerating,  and  discharging  tumor  of  the  breast — ^In  the 

growth  of  uny  tumor  situated  in  ttie  mitmniary  ginnd  tir  its  neighborhiKid,  there  mu*>t  be  a 
period  when  the  integumeul**  will  become  so  involved  as  to  ulcerate  ur  giv«s  w»»yt  ftnJj 
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uniler  these  cirL-iimstances*  n  tlischargring  surface  or  cnvitj  will  pre.MPnt  itself,  viiryinj^  in 
its  n*ipect  ju-conJinjEr  lo  tin-  iunocfru-y  or  intilij^iiiincy  of  the  growth  with  which  it  is  asso- 
ciated. If  the  tiimar  is  cancerous  the  open  surfuce  or  diecharsing  orifice  will  sugpjest  its 
nature,  and  the  integument  itself  or  tiie  marg^ins  of  the  wound  will  be  intiltmted  with  can- 
cerous material,  the  hitler  presenting  the  thiekened,  indurated*  and  everted  margin  so 
characleristie  of  the  caneerotis  uleer,  ami  whieh,  when  once  seen  and  n[>preciated,  can 
hardly  he  mistaken  (Fig.  458).      But  if  the  tumor  he  inuoccut^  n.  very  ditferent  condition 


Fio.  458. 
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Open  cancer  vt  tireast,  with  lDflUra,llon  •>( « 
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will  present  itself,  for  a  eh-ar  underslkTOfling  of  which  it  is  essential  to  recall  one  or  two 
[xoints  of  ditlerence  between  the  innocent  and  midignant  tumors,  atlltougli  attention  may 
previously  have  heen  drawn  to  them  in  former  pagei*.  ll  is  (he  peculiar  nature  of  the 
innocent  Inmor  to  affect  the  part  in  which  it  is  developed  simply  in  u  mechanical  way;  it 
may  separate  or  displace,  luit  never  iiitilirate  li.'<sues,  On  the  otlier  hand,  it  is  the  pecidiar 
nature  of  the  cancerous  or  malignjint  to  intiitrate  and  involve  every  tissue  wiih  which  it 
comcj*  in  contact.  x\pplying,  tlu*reforf,  th«?f  two  oppoiiite  features  of  th«/  Innorcni  ami 
malignant  tumors  to  the  class  of  cn?<es  now  umler  consideration,  we  sihall  readily  under- 
Platel  how  two  very  different  local  anpearances  may  he  proiluced  ;  and  how  in  the  cystic 
cancerous  disease^  the  wound  or  surface  will  he  cliannlerizcd  hy  all  the  fjecnliarities  of 
the  cancerous  ulcer,  and  in  the  cystic  innocent  tunior  which  may  have  rtiptureil  from  ovi-r 
<listension,  the  margin  of  the  wound  or  di-^chnrging  ca\ily  will  look  heahhy,  free  frum  all 
ap|>earance  of  intiltratinn.  and  rather  a.-^  if  mecluitdcully  cut  or  ptniclu'd  out  than  ulcerated. 
In  the  cj/fti'c  adntorrfrs  in  wliich  it  is  not  uncommon  tu  find  a  sf>routing  jind  discharging 
intra-cyslic  growth  protruding  from  a  wound  thrtaigh  ihe  ni|)tured  integum<Mif,  ami  pr<*- 
sealing  a  very  •hnihiftil  and  8<mietinjes  cancerous  aspect,  tin*  im(»ortance  of  this  symptom 
cannot  he  overrated,  lor  if  found  projecting  through  an  orifice  of  the  integument  wliicli  is 
uninfiltrated  and  Jipparenily  healthy  siirh  as  we  have  already  descrihed,  the  innopcnl 
nature  of  the  tumor  may  with  some  confidence  he  declared  {Fig.  -I'^n).  [The  investiga- 
tions of  Dr.  S.  W.  Gross  respecting  mammary  tumors  are  of  practical  value  lo  all  students 
of  these  niorhid  growths,] 


On  the  value  of  the  Rktraoted  Nipple  as  a  Symptom  in  Tlmoks  of 

THE  liRKAST. 

There  can  be  little  doubt  that  as  a  positive  indicAtion  of  cancfrons  disease,  the  import- 
ance of  a  retracted  nipple  has  been  conaiderahly  overrated  ;  and  that,  although  the 
symptom  may  he  common  in  infiltrating  cancer  of  the  breast,  such  a  ilisease  may  exist 
without  it;  it  may  he  present,  moreover^  in  simple  non-cancerous  atrections.  For  a 
retracted  nipple  may  he  regarded  as  an  accidental  symptom  in  the  deveh>pment  of  a  tumor, 
&i  well  as  the  product  of  mechanical  causes,  its  presence  being  determined  rather  by  tlie 
manner  in  which  the  gUmd  is  involved  than  hy  tlie  nature  of  the  disease.  If  any  tumor, 
simple  or  malignant — any  abscess,  chronic  or  acute — attack  the  centre  of  the  mammary 
gland,  a  retracted  nipple  in  all  prohahility  will  lie  produced;  for  tis  a  disease  so  pinceil, 
necessarily  causes  material  se[iaraiion  of  the  gland-ducts,  their  exiremilies,  terminating  in 
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the  nipple,  will  be  drawn  upon,  awh  as  a  consequence,  a  retmctcd  nipple  must  follow. 
"We  iJiws  find  tliis  symptom  of  freqiipnt  oceurrency  in  the  early  stajr«*  of  iin  intillmting 
cancer  of  tin?  or;j;iin,  llir  nippl«_'  luin^  alway?*  drawn  towards  tla-  side  of  the  glnrul  which 
may  he  involved  :  while  nt  a  later  stape,  when  the  iiififiration  i»  more  complete,  the  nipple 
may  again  project.  In  a  central  chronic  ahj^ces*  of  the  brea:*t,  the  retracted  nipple  13 
equally  common,  and  in  the  true  cy^tie  adenoceie  it  maybe  also  present.  In  the  ordinary 
adenoccle,  whether  cystic  or  otherwise,  it  in  rarely  met  Milh»  for  the  rciison  that  this 
disea?se  is  not  of  the  breasl'ghmd  itself,  but  only  sitmited  in  its  neij^hhoriuHid.  In  rare 
case^,  however,  sucli  an  association  may  coexist,  and  in  one  case  in  which  I  observed  il. 
eome  hlo\v  or  injury  had  preceded  the  devclopnuml  of  the  adenoid  tumor*  and  it  was  open 
to  ft  dotibt  whether  the  retracted  nipph;  inu)  not  been  broiiglit  about  by  some  chronic 
iiiflumnmtory  condition.  It  should  always  be  rciacmhei-cd,  moreover,  that  a  contracted 
nipple  may  be  a  natural  condition. 
On  the  value  of  a  discharge  from  the  nipple  for  diagnostic  purposes. 

— AVhen  llie  discharge  is  sligiit  or  of  a  bloody  nature,  it  does  not  indicate  any  speeial 
aftection,  though  it  is  well  known  that  in  raocet'oiijf  atlections  a  discharge  from  the  nijijile 
is  not  unfrequenr,  the  fluid  having  the  jq»pearance  of  blood-colored  serum,  which  is  never 
profuse,  and  mrely  amounts  to  more  tliari  a  lew  dnips.  In  the  true  c*/slir  adtnoceUs^  this 
symptom  is  of  considerable  value,  for  in  all  the  cusi**.  which  have  parsed  under  my  obser- 
vation, sts  well  as  in  the  majority  of  recorded  examples,  this  discharge  from  the  nipple 
WHS  a  prominent  symptom,  the  Huid  U'ing  generally  of  a  mucoid  nature  and  more  or  less 
blood-stained;  aiul,  ullbough  at  times  il  occurred  spontaneously  ami  with  relief  to  the 
patient,  at  others  it  could  readily  be  induced  by  some  slight  j}ressure  upon  the  parts.  In 
the  ordinartf  affeitocciea,  this  symptom  is  seldom  [iresent.  It  exists,  therefore,  as  a  symp- 
tom in  the  true  disease  of  the  breast  structure,  whether  cancerous  or  adenoid  ;  and  while 
slight  and  uncertain  in  the  former,  il  is  more  general  and  copious  in  the  latter  j  conse- 
quently aa  a  means  of  diagnosis  it  is  of  some  value. 

On  Chronic  Disbase  of  the  Mammauy  Arkola  preceding  Cancer. 

Sir  J.  Paget  has  recently  pointed  out  (*St.  Barthol.  Hosp.  Reps./  vol.  x.  1874),  what 
my  own  experience  conlirms,  that  cai»cerof  the  breast  is  sometimes  preceded  by  a  chronic 
skin  disease  of  the  nipple  and  areola;  the  disease  in  the  majority  of  the  fifteen  awes  in 
which  he  had  observed  il  having  *'  the  a(>]ieanince  of  a  florid,  intensely  red,  raw  surface, 
very  HneSy  gmnular,  a-s  it  nearly  the  whole  thickness  of  the  epidermis  were  reiuotW  ; 
like  the  surface  of  very  acnte  diffused  eczema,  or  like  that  of  an  acute  balaniii*.  From 
such  a  surlace  there  was  always  copious,  clear,  yellowish,  viscid  exudation."  In  some 
eases,  the  eruption  Ikis  presented  Llie  characters  of  an  ordinary  chronic  ecssema  or  psoriasis, 
the  eruption  upreading  beyond  the  areola  in  widening  circles,  or  with  scattered  blotches  of 
redm.^ss  covering  nearly  tlie  wltole  breast. 

**  The  eruplion  has  resisted  all  ireaiment,  both  local  and  general,  and  has  continued 
even  after  the  attected  part  of  the  skin  hjis  been  involved  in  the  cancerous  <lisease.*' 

''  The  cancer  has  always  been  in  the  substance  of  the  mammary  gland,  beneath  or  not 
far  from  the  diseased  skin,  and  alw.-iys  with  a  clear  interval  of  a[iparently  healthy  tissue.** 

Mr.  Henry  Butlin  hits  also  shown,  that  these  changes  are  due  to  an  extension  of  tbe 
disease  from  the  surface  of  the  nipple  to  the  smaller  duct^  and  acini  of  the  ghwid,  ihete 
parts  being  found  filled  on  microscopical  examination  with  proliferating  epithelium  which 
at  times  escai^es  from  the  ducts  by  rupture  or  growth  into  the  surrounding  ti««ucs — 
thereby  producing  the  full  formation  of  carcinoma  ('  Iloy.  Jled.-Chir.  Trans,,'  January, 
1877),  the  mechanical  retention  of  the  epithelial  element  within  the  glninl  and  ducts 
eviuently  pt.aying  an  imporlanl  part  in  the  progress  of  this  disease.  Under  these  circum- 
stances, it  is  wise  where  c(»lleetions  of  epidermis  collect  npon  the  nipples  to  follow  ••  Bu.'^eh*« 
practice  in  cases  of  eiulijelitmia  and  remove  them  by  the  application  of  a  lotion  of  sotla 
from  o  to  G  grains  to  an  ounce." 


On  Tin:  ImpobtanceofEnlaboement  of  the  Absohbi^nt  Glands  as  a  Diagnostic 

Symptom. 

When  some  enlargement  of  the  axillary  or  clavicuhir  glands  exists  with  a  chronic 

tumor  of  the  breast,  the  nmlignanl  nature  of  tljc  disease  is  rendered  pr(d)able  ;  for  the 
sim]de  adenomata  are  generaliy  unattended  by  such  a  complieation,  and  with  the  cyiUic 
atfecttonfi  it  is  also  ram.     Many  months,  however,  may  ela|»se  in  ca^es  of  cancer  of  the 
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hrpjist  before  (lie  appeanintre  of  this    symptom,  because  enliirgement  of   the  ntworbeiit 
glands  ftml  inlihratiuti  of  the  skin  have  some  coniiwlion. 

In  caiiferous  afVet'tioiis,  the  eHlarg('m«.'i»l  of  the  ghmds  is  indolent  and  very  puinloss. 
In  the  iiiriiimniatory  alfectioiis  of  tlie  organ,  ghindiiliir  euhirgt-meut  und  lendernei;*  are 
commonly  present. 


On  the  value  of  the  TrBERcrLAR  and  General  Infiltration  of  the 
Integtment  over  the  Breast. 

AVhen  the  integument  of  a  breast  is  sparsely  or  thickly  studded  with  sliot  or  pealike 
tubercular  infiltrations,  or  is  so  intillrnfed  wiili  new  material  as  to  present  a  bmwn-lJke 
feel  find  aspect,  there  can  be  no  qiit'sti<ui  as  to  ihe  cancerous  nature  of  tl»e  disease,  ainee 
such  a  Rym[)toni  is  never  [jreserit  in  any  intlanHnatory  or  single  disease  of  the  mammary 
gland.  The  intiltration  inivy  be  sili^^'ht,  from  the  mere  sliot-  or  pea-like  uftection  of  llie 
Bkin,  to  hii  moH'  brawjiy  inlillrutit^n  ;  hut  in  idl  (*laj;<'S  it  is  e(|ually  eharatMcristic,  and 
speaks  in  positive  hin^nage  of  the  eancr-roMs  nature  of  the  iraimiDary  growth,  one  luherelo 
tel)in«;  as  ptuin  a  tale  a*  if  many  tubtTcieft  existed. 

CaollGXia. — I  have  no  belief  in  the  e.\i8tenci'  of  a  speeial  cancerous  cachexia.  A 
cachexia  may  he  present  in  cancer  an  in  an}'  exliansling  or  wasting  disease;  but  that  of 
caneer  ditfers  in  no  single  point  from  that  of  any  other  uHeetion.  Wlien  a  caeliexia  exists^ 
it  iadieates  the  presence  of  ^onie  affection  which  is  undermining  the  patient's  sitrength, 
which  may  be  cancer,  but,  it  may  be  any  other  form  of  <liseaoe. 

Os  Excision  of  the  Btjeast. 

Tliere  is  no  great  danger  attending  excision  of  the  breast  beyond  that  which  accom- 
panies any,  even  the  smallest,  opration.  It  is  tnn^  that  palJenis  ocea>ionatly  sink  affrr 
ihe  operation  from  pysemia,  erysipelas,  or  vigcend  diseases,  hut  t!iese  contingencies  attend 
any  operation  for  wound  ;  from  the  excision  itself  there  is  littlt*  danger  to  lite.  From  my 
Dotes  of  18;3  cases  of  cancer  in  which  <,'Xcision  was  carried  out  I  tind  that  nine  died,  or 
about  fn7  per  cent.,  while  in  three  only,  or  2.2  f>er  cent.,  could  the  death  be  ascribed  to 
the  operation.  One  dual  fro«n  (>ya'mia,  on  the  thirty-lif'th  day  ;  one  from  er}'t»ipelas,  con- 
tnicted  several  months  after  tin*  operation,  when  the  wound  had  healed;  two  from  acute 
bronchitis,  three  weeks  and  a  month  respectively  after  the  (jxcision;  one  frotn  profuse 
diarrlnca.  on  the  eighth  day,  probably  pya^mic  ;  one  from  hicmoptysis  in  the  third  week ; 
two  from  exhaustion  after  a  return  of  the  growth,  in  three  and  six  months;  and  one  from 
actual  sinking  after  the  operation  on  the  third  da}*.  The  three  cases  which  died  from 
pytemia  and  diarrtaea  whieii  was  also  pruliably  py;emic,  and  the  one  which  sank  on  the 
third  day  umy,  perhaps,  wttli  juntice  be  directly  assigned  to  the  operation,  hut  the  fatal 
termination  in  the  remaining  six  examples  liad  no  reference  whatever  to  the  excision.  In 
tire  operations  for  innocent  tumcu's  of  the  breast,  no  fatal  instauee  occurred.  In  operating 
for  cancer,  it  is  nnrpiiestionably  Ihe  wisest  course,  a^  a  rale,  to  exeise  the  whole  gland; 
when  the  tumor  is,  liowever,  very  hicn!,  the  rule  may  he  broken  through,  and  it  is  as  well 
not  to  iMi  over-anxious  abimt  preserving  too  much  integutm-nl,  for  if  any  doubt  exists  as 
to  its  perfect  healthiness,  the  suspected  portion  had  better  be  excised.  When  enlarged 
glands  exist,  it  is  wise  to  take  them  away.  It  is  always  imjiortant,  when  dissectrtig  out 
the  tumor,  to  keep  clear  of  all  diseased  tissues,  and,  in  fat  sid)jects,  to  leave  a  fair  cover- 
ing between  the  incision  and  the  tumor  itself,  as  there  is  good  reasion  to  believe  that  an 
early  return  of  the  aflection  is  too  often  to  be  explained  by  want  of  attention  to  these 
points.  In  several  instances,  I  have  found  small  cancerous  nodides  in  the  fascia  over  the 
pectoml  muscle,  which  if  left  would  have  been  the  centre  of  new  growths.  In  the  opera- 
tion for  udenacehy  it  is  quite  exceptional  for  the  removal  of  the  breiutt  to  be  necessary, 
and  in  the  majority  of  instances,  such  a  practice  would  be  clearly  uiijustiliable.  As  ,a 
rule,  the  tumor  is  readily  removed  on  making  a  clean  section  through  its  cyst-wall  and 
enucleating  the  growth  ;  the  breast  is  rarely  injured,  even  by  the  o|«eration.  In  excep- 
tional examphas  nf  this  alfeclton,  liowever,  it  is  absolutely  necessary  that  the  breast-gland 
shoidd  be  excised,  that  is,  where  a  large  tumor  is  closely  connected  with  it,  fi5  well  as  in 
the  genuine  or  true  cystic  adenocele  of  the  nuimnmry  gland.  In  the  removal  of  a  small 
tumor  not  involving  the  breast  the  best  practice  is  to  make  the  incision  in  a  line  radiating 
from  tin?  ni[»ple,  and  to  manipulate  the  parts  as  little  as  [fossible;  the  surest  plan  l^eing 
to  cut  well  into  tlie  tumor  after  having  raised  and  made  it  prominent  by  grasping  its  base 
with  the  thumb  and  linger  of  the  opposite  hand. 
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The  operation. — In  tiie  removal  of  a  breast,  the  patient  should  be  placed  on  her 
"back  wilh  the  slioiiJiler  ot"  the  aH'eeteil  side  raised  by  a  pillow  and  die  artii  diawii  out  ul  h 
right  angle  to  the  bod}'.  T!te  ineision  should  he  elli|jtieal  and  made  in  a  line  parallel. 
with  the;  fibres  of  the  jK?cforal  muscle,  and,  when  the  skin  la  di;*eased,  it  i^hoidd  be  removed. ; 
Tlie  inner  or  sternal  inciftion  should  then  be  made,  and  hleeding  controlled  by  the  pressirre 
of  the  Hngfrs  of  an  a^siittant.  The  second  incision  may  then  follow,  and  should  be  made 
down  to  the  fi*ee  border  of  the  pectoml  muscle,  the  definite  form  ol'  which  h  the  bej.1  and 
purest  guide  to  the  bu!*u  of  tht;  gland.  The  whole  tumor  by  ihe.se  means  is  thus  readily 
excised,  a  few  toucht-s  uf  tliM  scal[»el  dissetiing  it  off  the  pectoral  muscle.  The  axillary 
angle  of  the  tumor  should  b«  divided  last»  as  it  wsnally  contains  the  chief  vi^sseh^  that 
supply  llie  ghind.  All  bleeding  ve!«:<elr*  sliouid  be  twisted,  the  surface  of  the  wound  cleaned, 
its  edges  well  adjusted,  a  draifiage  tube  introduced  at  the  most  dependent  part  when  the 
w<iund  is  large,  and  i^leady  jirestiure  applied  by  means  of  [»>uls  of  lint,  gauze,  or  cotton- 
wool. Adeuoid  or  innocent  tumors  tihould  be  excised  only  when  they  are  jiteadily  increa** 
ing^  and  are  sources  of  trouble.  Cunceroufi  Himor;*  should  be  removed  as  soon  tis  the 
diagnosis  of  their  exii^tence  is  clejir,  for  aeciiniulated  evidence  tends  to  show,  that  tlio 
earlier  a  cancer  is  removed  the  better  are  the  projipects  of  a  complete  or  lengthened  im- 
munity from  tlie  disease,  and  that  whether  the  disease  returns  soon  or  late,  the  best  chance 
is  tlius  afforded  to  the  patient. 


CHAPTER    XXVIL 

ON  OVARIAN  DISEASE  AND  OVARIOTOMY. 

The  ovaries  are  glands,  and  are  developed  as  other  glands,  being  CM^mposed  of  like 
elements.  In  thent  during  infancy  and  childhoodt  although  ceil  growth  and  even  cell 
f*hedding  may  go  on,  such  procesiies  lake  place  silently,  unattended  by  any  external  mani- 
festations of"  their  action.  At  puberty,  however,  when  the  ovum  has  matured  and  impreg- 
nalion  l>econic  impo^^ible,  external  signs  of  these  changes  appear  with  menstruution,  and 
with  these  changesi,  functional  disturbances  of  the  ovaries  an<l  parts  cimoecied  wilh  them 
occur,  wfiich  may  retpiire  the  attention  of  the  physician.  The  surgeon's  aid  is  only  called 
for  when  organic  ovarian  disease  exists,  and  the  nature  of  this  aid  varies  with  the  nature 
of  the  case. 

Ovarian  disease  is  a  somewhat  common  affection,  and,  although  mostly  met  with  during 
the  active  perio<l  of  ovarian  life,  it  occur*  iu  childhood  and  mature  age.     Two  spec  i  me  tit ' 
now  in  the  College  of   Surgeon*  were  ttikeri  from  twin  children  five  and  eight  wei.*kt1 
rei*[}ecfively  by  Dr.  Leared,  and  a  rare  prefwtrulion  nt  Prague  shows  a  cyst  in  the  oi^ry 
of  a  child  a  year  old.     Spencer  \Vel]»j  has  recorded  a  successful  ease  of  ovariotomy  in  a 
child  let.  eight.  Dr.  Barker,  of  Philadelphia,  had  another  in  one  ugod  six  year*  and  eight 
nH»nths.     1   have  ircorded  t>\o  cases  in  which  girls,  iiged  respectively  fifteen  and  sixteen, 
sank  after  lapping  fnaa  suppuration  of  the  cyst ;  and  in  IH(>1)   I  published  in  the  *  Guy'i' 
Hospital  lieports*  a  case  in  which  I  auecessfully  remo\ed  a  jiolycysfie  ovarian  fumor  froB 
a  child  aged  fourteen,  in  witom  no  signs  of  puberty  existed.      But  these  instances 
exce|itioniil,  and  ovarian  dij^ease  is  essentially  an  affection  of  mature  adult  life. 

Ovarian  tumors  may  be  clinically  divided  into  four  ehiases  :  mnnoc.j/stic»  or  uniloeuLiir 
tumors;  polycystic^  or  multilocular  tomors;  dermoid  cysts,  and  cnnceroHs  tiimor$.  The 
relative  frequeni-y  of  thi'se  dlfler<'Ul  forms  of  tumors  is  well  seen  in  the  following  conclu- 
pions  that  were  dmwn  up  alter  a  careful  exumlnation  of  the  reconls  of  8H  fatal  cjises  of 
ovarian  disease,  extracted  for  me  by  the  late  Dr.  Phillips  fixim  the  '.Jny's  Records,  and 
ccipied  from  my  work  'On  Ovariotomy,'  published  in  18ti7. 

Concllisions,  dratcn  from  au  atitilysh  of  >^><  fafal  cases  of  ovarian  disfose : — 

1.  Thai  'J  j»er  cent,  of  the  ovarian  tumors  are  apparently  moncK'ystic ;  D  per  cent,  der- 
moid ;   IH  per  cent,  cancerous,  and  the  remaining  f>4  per  cent.  [K:)lycyfttic  of  coin(K>iind. 

2.  That  53  per  cent,  of  the  cases  are  on  the  left  si<le,  20  jjer  cent,  on  the  right*  and 
only  17  per  cent,  double. 

3.  That  6inii»le  cystic  disease  of  the  ovary  is  rarely  double,  and  that,  when  double 
ovariau  disease  exists,  the  majority  of  the  eases  are  canceroup,  colloid,  or  of  the  doliii^ 
kind. 
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4.  That  about  7l>  per  t-ent.  of  the  cases  are  in  married  women,  and  that  the  dis<^u«t'  is 
moHl  froqnent  between  ihe  age  of  twenty  anil  forty,  or  during  the  vigor  of  sexual  life. 

5.  Tluil  the  disease  run.^  its  course  in  at  Itiiist  7o  percent,  of  all  ca^es  within  two  years  ; 
30  |>er  cent,  dying  from  exhaustion,  2t>  per  cent,  from  peritonilis,  17  per  cent,  from  sii[)- 
pnrution  of  ihe  cyst  ehiefiy  following  tapping,  0  per  cent,  from  the  two  last  (-anses  eom- 
Ijinetl.  10  per  cent,  from  peritonitis  eaused  by  rujitnre  of  Ihe  cyst,  1<>  per  cent,  frofn  the 
cyyt  ulcei'ating  into  some  vi,*irns,  such  as  t!ie  intestine  or  bladder.  Hemorrhage  into  the 
abdomen  and  strangulation  of  the  bowels  by  the  pe<!icle  cause<l  death  in  1  ease  in  the  100, 

t).  That  in  the  mo/torf/stic  tumors  tliere  U  &  greater  disjiosition  for  the  cyst  to  ulcerate 
into  tlie  bowels  than  in  other  cases,  and  to  8U|>purate  after  lapping. 

7.  That  in  M\  per  cent,  of  the  ciises  of  cancerous  disease,  both  organs  are  involved. 

8.  That  in  the  dermoid  tumors  there  is  a  greater  disposition  for  the  cyst  to  rupture  than 
in  all  other  forms  of  disease,  death  being  directly  due  to  this  cause  in  o7  per  cent. 

9.  That  acute  peritonitis  and  sujipuration  of  the  cyst  as  a  direct  result  of  tbo  o^weration 
of  tapping  is  by  no  means  un frequent. 

Cases  of  apoittanfous  recover r/  ot!cnr,  but  they  are  so  rare  that  they  must  not  be  looked 
for.  When  tliey  occur  they  take  place  by  rupture  of  the  cyst,  and  tfii*  rupture  is  generally 
the  result  of  accident  or  violent  nmscular  action.  As  a  rule,  however,  when  a  cyst  nip- 
liires,  death  takes  place  from  shock,  peritonitis,  or  blood  poi>otjing  (eiV/<?  conclusion  A). 
In  exceptional  cases,  when  the  cyst  has  discharged  itself  into  the  large  intestiH*',  the 
event  may  be  signified  by  a  <;opious  discbarge  of  tlie  cyst*s  contents  by  tlie  rectum  ;  but 
when  into  the  small,  no  such  event  may  occur,  ihe  fluid  being  reabsorbed.  Under  both 
circumstances,  there  is  always  great  diinger  to  life  from  the  entrance  into  the  cyst  itself 
of  fecal  matter  or  fetid  air. 


D1AG.NO8I8  OP  JlS  Ovarian  Tumor. 

"When  an  ovarian  tumor  has  attained  a  considemble  size,  has  risen  well  out  of  the 
pelvis,  and  is  unassociated  with  any  complications,  its  diagnosis  i8  not  diflicwit,  as  a  rule, 
more  j»articijlnrly  if  it  can  be  made  out  to  be  coni|M>sed  of  many  cysts  or  muUilocidar. 
But  when  the  tumor  is  snuill  or  very  large;  unilocular  or  very  solid  :  central  or  of  rapid 
growth,  difficulties  of  diagnosis  are  met  with,  and  it  may  be  admitted  at  once  tliat  under 
any  of  these  circumstances,  there  are  few  surgical  c^^pes  that  demand  more  cum  on  the 
part  of  the  surgeon  before  he  gives  an  opinion,  and  still  more  caution  before  he  acl^  upon 
it.  In  some  few  instances,  in<leed,  a  fMisitive  diagnosis  caruiol  be  ma<le  without  the  help 
of  8onve  exploratory  operative  proceeding,  lender  nil  circumstances,  howt-ver,  *'  in  the 
diagnosis  of  a  suspected  ovarian  case,  every  possibility  of  its  nature  should  be  enlertained, 
nnd  a  conclusion  arrived  at  by  a  process  of  exclusion  ;  each  fiossibility  should  he  separately 
considered  an«l  weighed,  and  the  mnst  probable  finally  accepted." 

The  possiliiliiy  of  a  solid  or  8emi-s<>lid  tumor  being  due  to  pregnancy,  and  the  proba- 
bility of  a  cystic  tumor  being  complicated  with  it  or  hyilramninu  ovigbt  always  to  be 
belore  the  nn'nd  of  the  surgeon,  while  the  complete  cessation  of  the  menses  for  a  few 
months  in  connection  with  the  existence  of  an  abdominal  tumor  ought  also  to  suggest  cau- 
tion in  diagnosis,  and,  when  for  diagnostic  or  curative  ends  openitivc  measures  are  being 
considered,  delay,  since  though  catamenial  irregulartly  is  common  in  ovarian  disease, 
total  arrest  for  any  time  is  rare. 

The  early  history  of  an  ovarian  case  is  always  obscure,  and  the  statements  of  patients 
concerning  its  early  growth  must  be  accepted  with  caution.  In  a  general  way,  the  tumor 
is  discovered  by  accident,  or,  attention  is  first  drawn  to  its  presence  by  abdominal  enlarge- 
ment. 

Pain  is  rarely  present  in  the  early  stage  of  the  disease,  and  when  it  exists  is  usually  the 
result  of  meclianical  causes  ;  that  is,  it  is  due  to  the  impaction  of  a  small  ovarian  tumor 
in  the  pelvis,  or  to  the  pressure  of  a  larger  one  upon  the  viscera,  vessels,  or  nerves. 

Wlien  the  tumor  presses  upon  the  bladder,  incontinence  of  urine  or  dysuria  will  occur; 
but  when  it  irritates  the  bowels,  diarrhoNt.  When  it  drags  U[>on  the  omentum  or  presses 
upon  t!>e  stomach,  nausea  and  vomiting  maybe  present,  and  where  it  encroaches  i}[^t\  the 
thorax,  dyspncea.  Nerve  pains  will  be  produced  according  to  the  nerves  that  are  pressed 
upon,  and  tedema  of  the  genitals,  legs,  or  abdomen,  according  to  the  amount  of  interter 
ence  to  the  return  of  venous  bloo<l  caused  by  the  tumor.  fK<lema  of  the  abdominal  walls 
is  eaid  to  be  typical  of  cancerous  disease  of  the  ovaries,  but  ibis  is  not  Ihe  case,  since  I 
have  seen  this  symptom  very  frequently  in  undoubted  examples  fif  simple  ovarian  disease. 

Local  pain,  pyrexia,  with  a  high  temperature  and  abdominal   tendemefls   associated 
47 
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with  a  cystic  nbtlomimil  tumor,  generally  mdieale  inflammatory  changes  wiihin  an  ovarian 
cjst. 

Dermoid  twmors  nre  sard  to  be  more  commonly  aUendpd  wilh  |min  than  any  other,  and 
uitiUifiilar  cysts  with  lej^s,  tlioujiih  1  caniu)!  ormHrm  the  former  ob.MTvation. 

In  wtdl-markt'd  exnm|iks  of  ovurinn  disi-ane  tli*'  face  boeonirs  pinclu^d  and  the  peculiar 
♦*  ovarian  exjtrcssion"  muriitoats  iis*df",  hul  alttT  tlie  removal  of  the  tumor  by  ovariotomy, 
it  is  remarkable  how  8oon  llii.s  expression  dii*aj»pears. 

Tlie  diijf'erential  diagnosis  of  an  ovarian  tumor  will  now  occupy  our  attention^  and  it* 
physical  signs  will  be  Hrst  considered  as  made  out  by  percussion  and  palpation,  since  it  i$ 
by  these  more  than  any  others  that  the  .surgeon  is  generally  led  to  an  ap|>roximate  opinion 
of  ttie  nature  of  the  case.  Too  much  contidence^  however,  iniist  not  he  placed  on  them, 
since  they  are  only  of  value  when  takeu  in  connection  with  other  symptomii. 

In  all  case.*  of  sus[)ected  ovarian  disease,  the  jiatient  to  be  examined  should  be  undressed 
and  then  placed  on  her  hack.  The  surgeon  should  afterwards  so  expose  tlie  abdomen  a^ 
to  be  able  to  have  a  good  look  at  it  and  ohi^erve  whether  the  abdominal  enlargenunt  i* 
central  or  lateral,  smoolli,  irregular,  or  nodular  in  ouilirie;  he  should  view  it  aileo  for  a 
suHicient  tinje  to  ^Ui.sfy  himself  that  the  itulline  is  jitationary  and  that  it  does  not  shift. 
He  should  then  place  his  hand  flat  upon  llie  abdomen,  aud  having  rested  it  there  for  a 
minute  or  so  lo  test  the  points  just  alluded  to,  move  it  steadily  over  the  whole  surface  of 
tlie  tumor  in  all  directions,  and,  at  ihc  same  lime  by  palpation,  ascertain  something  of  the 
conditioti  of  the  deeper  parts. 

'iiy  these  meausi,  much  will  have  been  ascertained  as  to  the  nature  of  the  case.  It  will 
have  been  made  out  wln-thtr  a  tumor  exists  or  not:  something  will  have  been  learnt,  too, 
concerning  its  size  and  mobility,  and  whelher  it  is  solitl,  fluid,  or  tlie  two  combined. 

The  surgeon  should  then  proceed  to  percuss  the  parts,  doing  this  at  first  superficially 
and  then  deeply.  He  should  al&o  examine  Ibr  lluctuaiion  ;  a^iking  himself  during  the  whole 
examination  the  following  questions — I^  this  abdominal  enlargement  due  to  tympanitic  or 
some  [diantom — ihat  is,  muscular — tuntor?  Is  it  due  to,  or  complicated  with  jaegnancy, 
or  is  it  uterine  or  ovarian  diseasj*  ?  Can  it  be  a  hydatid,  renal  cyst,  or  an  enlarged  vlscug 
such  as  ispleen  or  kidney  ?     Is  it  a  canceroua  tumor? 

A  fluctuating  tumor  rising  fjiim  the  jielvis  in  a  central  position  yielding  a  dull  note  on 
superficial  as  well  us  on  dei't*  [lercussion,  wilh  rpigasiric  and  lumbar  resonance,  is  prohaldy 
a  cystic  ovarian  growth,  and,  when  the  tumor  fluctuates  in  al!  directions,  as  is  proved  by 
the  [jccidiar  thrill  of  the  wave  elicited  on  percussion,  the  growth  is  probably  unilocular  or 
monocystic.  When  the  lumor  has  an  irregiilar  or  botryoidal  outline,  and  fluctuation  ia 
confined  to  parts,  it  is  certainly  compound^  the  degrees  of  solidity  in  a  compound  or  mtjU 
lilociilar  tumor  varying  greatly.  If  the  tumor  seem  lo  be  a  unilocular  or  monocystic 
growth,  the  surgeon  must  remember  that  ovarian  tumors  of  this  kind  are  comp;iratively 
rare,  and  thai  those  which  appear  to  be  such  often  contain  some  intracystic  growths.  He 
should  also  know  that  purely  tiniloeuhir  cysts  are  probably  broad  ligament  cysts  or  |»ar- 
ovarian,  that  i:?,  a  cystic  degeneration  of  the  tubules  of  the  Woltfuin  body,  although  mul- 
tih)Cii1ar  jiarovarian  tumors  have  been  recorded. 

If  the  tumor  be  ch-arly  cy.stic  and  multilocular,  the  probabililiea  are  that  it  is  ovarian, 
and  if  more  solid  than  cystic,  uterine. 

rtcrine  and  ovarian  tumors  yield  a  dull  note  on  deep  percussion,  and,  as  in  these  case* 
the  intestines  are  puslied  upwank  and  towards  the  loins,  these  regions  are  consequently 
resonant,  and  no  alteration  in  the  [wsition  of  the  patient  will  alter  this  fact.  In  ascites, 
with  the  jshonlders  of  the  patient  raised,  tlie  lower  portion  of  the  abdomen  may  likewise 
yield  a  dull  sound,  but  with  the  shoulders  depressed  and  the  hips  raised,  resonance  will 
be  made  out,  the  bowels  naturally  floating  on  the  stu-face  of  the  ascitic  liquid.  In  ascites, 
the  central  portion  of  the  abdomen  is  resonant  and  the  sides  dull,  whereas  in  ovarian 
dropsy  it  is  the  reverse.  [Sudden  pressure  U|>on  the  abdominal  wall  will,  at  times,  prt»ve  to 
the  surgeon  the  existence  of  a  tumor,  because  his  lingers  will  be  arrested  by  a  firm  or  ten^c 
object  withim     This  will  not  occur  in  sinifde  ascites.] 

When  the  intestines,  however,  are  malted  ifjgether  from  cancerous  or  old  peritoncnl 
dlse;i*e,  difficulties  occur,  and  errors  in  diagnosis  can  only  be  avoided  by  going  carefully 
into  the  clinical  history  of  the  ca^te  and  by  a  pelvic  examination. 

In  ovarian  disetufe  a  friction  sound  may  be  detected  at  times  on  auscultation  or  on  the 
application  of  the  hand,  while  in  iiscites  no  such  symptom  will  be  present. 
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On  the  Diagnostic  Yalie  op  a  Pelvic  Examination  in  Ovarian  Diseasis. 

TliP  rliafjnosis  of  an  ovnriiin  tmnor  can  linnlly  ever  be  said  to  be  complete  until  a  pelvic 
exnmination  Uy  means  ol  ihe  tinker  and  uterine  soinul  Ima  l»een  made,  and  tlie  combined 
examinaiitin  between  the  sibdoniinal  wall  and  rectum,  for  wliicU  purpose  llie  patient  bad 
better  be  placed  on  her  ^iile. 

Wben  the  uterus  is  found  to  be  in  front  of  and  distinct  from  the  abdominal  ttimor  and 
movable  withovjl  it,  tlie  pnnvth  is  probably  ovarian. 

WlieiT  the  tumor  and  uterus  n^ove  toj;etber,  or  if  the  uterus  be  drawn  np  out  of  tlie 
pelvis,  diilienhies  in  dia«inosiis  may  be  experienced.  If  the  tumor  be  cy^ilie,  it  mny  be 
ovarian  with  n  short  jiedicle,  a  broa<i  ligament  or  parovarian  cyst,  or  a  cystic  disease  of 
the  uterus. 

Whfin  it  is  solid,  it  may  still  be  ovarian,  dermoid,  fibrous,  or  cancerous;  or  it  may  be 
a  fibron?4  tumor  of  the  nterni*. 

A  tixed  pelvic  tumor  is  probably  neitber  ovarian  nor  uterine,  but  if  either,  it  is  can- 
cerou3. 

In  an  ovarian  tnmur,  the  uterine  sound  will  rarely  fj<»  beyond  it;*  two  inches,  unless 
cotnplieuted  with  pregnancy  or  some  uterine  disease.  In  cystic  disease  of  the  uterus,  it 
may  enter  for  six  or  more. 

The  uterine  sound  shoultl  not  be  used  too  hastily  for  diagnostic  purposes,  because  when 
pregnancy  and  ovarian  disease  are  combined,  evil  may  follow  its  use,  although  it  ought 
always  to  be  employed  before  0[»eralive  measures  are  rers^irted  to. 

When  aseiti's  is  present,  a  pelvic  examination  will  (renonilly  detect  a  vaj^inal  rectocele, 
that  is,  a  b«l<»ing  into  the  va<jfina  of  the  j»o:5terior  wall  of  the  va}]jiim!  pa^jeage  from  the 
presiiure  of  the  a^eitic  fluid  into  DoufjIaVsi  pouch,  and  this  bnlptn;^  is  not  met  with  in 
nncomplieated  ovarian  disea'^e,  tho«;;b  it  may  occur  when  ovarian  disnise  and  ascites 
coexist.  1  have  found  this  point  of  great  diagnostic  value  for  many  year?;,  and  was  pleased 
to  read  that  Dr.  Pt-uslee  bad  mentioned  it  as  one  of  value, 

*'  Solid  uterine  tutnnrs,"  writer  Tait,  *'  besides  the  absence  of  fluctuation,  have  in  addi- 
tion two  va*tcnlar  signs  which  I  have  nevtjr  met  with  in  ovarian  tumon«,  viz.,  an  aortic 
impulse  wbicii  may  be  seen  and  felt,  and  an  enlargement  of  the  uterine  arleries  lo  be  Mt 
in  the  vagina.'* 

In  pregnancy  there  is  aUo  to  lie  seen  the  peculiar  purple  livid  condition  of  vagina  which 
doea  not  exisi  in  other  pelvic  tumors,  the  changed  appearance  of  the  nipple,  enlargement 
of  the  breasts,  &c.  ikv., 

I  have  often  found  the  rectal  digital  examination  for  diagnostic  pur|>oses  to  be  great, 
and  particularly  in  young  or  old  virgins;  but  I  cannot  speak  from  personal  experience  of 
the  value  of  iIk*  introduction  of  the  band.  Professor  Simon,  of  Heidelberg,  however, 
8peak»  highly  of  it, 


On  the  Value  of  Tapping  for  Diagnostic  Purposes. 

TTben  there  is  any  doubt  as  to  the  trne  nature  of  a  cystic  abdominal  tumor,  a  pre- 
limiiwiry  lapping  ouglit  to  be  performed,  and  the  (drysical  nature  of  the  fluid  examined, 
although  an  ovarian  flind  in  our  present  state  of  knowledge  is  not  to  be  reeognized  by  any 
detinite  physical  or  chemical  cbamcters.  Drs.  Wiu^hington  Atlee  and  Peaslee,  however, 
inform  us  that  the  fluid  of  an  ovarian  cyst  may  be  distinguished  from  all  fluids  by  the 
presence  of  a  peculiar  cell  which  they  call  the  ovarian  granide-cell,  which  is  about  the 
size  of  a  pus-cell,  round  and  full  of  granules,  and  Mr.  Tliornton  bits  recetnly  confirmed 
these  observations  (*Path.  Soc.,'  March  Itiih,  187'))  ;  adding,  moreover,  tliat  large  pear- 
shaped,  round,  or  oval  cells,  containing  a  granular  material  will^  one  or  several  large 
clear  nuclei,  with  nucleoli  and  a  number  of  trrttis|iarent  globides,  or  vacuob.'s,  are  charac- 
teristic of  malignant  tumors.  [I'he  peculiar  cell  formation  described  by  Dr.  Drysdale  :is 
diagnostic  of  ovarian  cyst  is  certainly  fallible.] 

Wben,  from  what  appears  lo  be  a  munocyst,  the  fluid  dmwn  ia  clear,  slightly  opalescent, 
and  limpid,  of  a  low  specilic  gravity,  about  l(Hh'),  and  non-coagnlable  by  beat  or  nitric 
acid,  or  if  coagulable  by  beat  the  congulum  is  redissolverl  upon  tlie  addition  of  boiling 
acetic  acid,  there  is  a  strong  reason  to  suspect  that  the  tamor  is  a  broad  ligament  or  ]wr- 
ovarian  cyst,  and,  under  such  circumstances,  there  is  good  reason  lo  hope,  that  either  a 
cure  may  follow  the  operation  of  paracentesis,  or,  if  not  a  cure,  the  lapse  of  a  long  interval 
of  time  before  the  repetition  of  the  operation  is  called  for,  Tiiis  fact  was  pointed  out  by 
the  lale  Dr.  F.  Bird  ('  Med.  Times,'  July  ll»,  \Sr>\). 
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When  the  fluid  tlniwn  off  is  clenrly  albummous,  tenacious,  diirk,  or  light  colored,  when 
it  is  even  watery  iiml  like  thnt  eontaineJ  in  the  cysts  hij^t  deseribeJ,  atul  U  tbnniJ  tnicro- 
&eo[Hcally  to  coniain  the  er>m(xn»n(l  ct^lls  or  ejutht-linl  elements  ah'eady  referred  to,  the 
limirir  is  prohnhly  ovarian,  and  ouprlit  to  be  removed. 

Wiien  tli*^  thiid  drawn  ol!'  \»  Iii;rlily  albuminous  and  coagulates  spontaneously,  the 
BUR[neion  of  I  be  Inmor  being  a  tibro-cystie  uterine  one  oiifirbt  to  be  rnised,  tbonfjh  there  is 
little  doubt  tbat  the  true  dinjinosis  of  »  tibro-cyslic  uterine  tumor  from  a  polycystie  ovarian 
can  only  be  made  out,  in  tlie  majority  of  eases,  by  an  exiilorsitory  incision,  when  ilie 
aheenee  of  the  jR'arly  nppeanmee  of  the  ovarian  and  the  presence  ot'tlie  pinkish,  vji^eidar, 
and  Heshy  asiwei  of  the  libro-cyslil',  is  enough  to  excite  ibe  surgeon's  suspicion  of  the 
uterini'  ualure  of  tlie  ffrowlh. 

"W'lun  prtfrnaaey  Jirid  well-developed  ovarian  disease  coexists,  tapping  ougltt  to  be  per- 
funuLMl,  thou^ili  in  cases  where  the  opemtion  is  inadinij»;stble,  from  the  nature  of  the  tumor, 
ovarioromy  is  a  justitinble  proceeding,  Spencer  Wells  having  performed  the  operation  in 
nine  enses  during  pregnancy,  smd  in  eight  vviih  success;  it  should,  howe\er,  be  nnder- 
takcij  before  the  fourth  munlli  (Obslet.  Soc.  5IS.,  Ib77),  When  the  tumor  i«  sm^Ul  it 
shouhl  hf^  left  atone. 

TiiK  TuEATMENT  OF  OvARiAN  DiSEASE In  the  treatment  of  ovarian  disease,  medi- 
cine is  of  little  vahie  and  has  no  direct  influence  in  arresting  its  (»rogi*ess.  It  do»"s  good 
cudy  by  imi>roving  the  general  condition  of  the  subject.  'I'he  operation  of  tapping  in 
unilocular  cysts  is,  however,  often  of  great  value,  and  at  times  essential.  Injection  of  th« 
cypit  is  only  applicable  to  a  small  class  of  cases.  Ovariotomy,  in  a  genenil  way,  is  lh« 
onJy  radical  cure. 

John  Hunter  clearly  realized  the  truth  of  tins  in  1787,  when  he  said,  **  In  the  early 
stage  of  ovarian  dropsy  I  would  almost  advise  that  they  should  be  rf moved  entireltf  W  ili«* 
compluiut  can  clearly  be  ascertained,,  as  they  otherwise  will  certainly  kill  the  patient.'* 
He.  adds,  however,  that  '^^  electrii'kij  has  been  serviceable  lately  in  diminishing  the  pro- 
greets  ol'  ihe  formation  of  the  tluid  in  n  patient  I  am  acquainted  with,  llow  far  it  will  bo 
of  further  serv  ire  1  cannot  say"  {MS.  lectures). 

At  the  present  day  the  operation  of  ovariotomy  is  an  accepted  one  by  the  profession, 
and  is  as  re<'ogni/:ed  atid  justifiable  as  any  other  grave  operation.  iSiu'geons  and  physi- 
cians difler  only  as  to  the  class  of  c&«es  in  whieh  it  is  applicable,  and  the  period  at  which 
it  should  be  performed. 

[McDrtvvell  of  Kentucky,  was  the  first  surgeon  to  perform  ovariotomy.  His  patient 
was  operated  on  in  ixnti  iin<l  recovered.] 

liritJ(*h  surgeons  may  probably  claim  the  credit  of  having  established  this  o]>eration 
in  spite  of  early  ditliculties  and  blind  opposition,  and  t!ie  names  of  Lizars  of  Edinburgh, 
McDowell  ot  Kentucky,  Jeatlreson  of  Frnmlinghnm^  "VValne,  Fred.  Bird,  I.»ane,  Morgan, 
Aston  Key,  Cooper,  and  Cu'sur  Hawkins,  of  London,  must  ever  be  remembered  as 
annuvgst  its  earliejst  practical  promoters.  Charles  Clay  of  Manchester,  however,  tbo 
first  gre.il  ovariotomtst  in  t)jis  country.  Brown  and  p)articwlarly  Spencer  Wells  of  London, 
Keith  of  Edinburgh,  Koeberle  of  Strnsburg,  Skbldberg  of  Stockholm,  and  Alice  of 
America,  with  Hutchinson,  and  possibly  the  present  writer,  have  by  successes  fairly 
overcome  all  [viejndices,  and  rendered  the  operation  an  established  and  accepted  ono« 
Without  going  inio  the  defnils  of  statistics  which  are  now  no  more  needed  in  this  than  in 
other  h»rge  oj.eraiiuns,  it  may  be  confidently  asserted,  that  the  opemtion  is  not  place<l  in 
too  t'avorable  a  light  when  it  is  said  lo  be  successful  in  2  out  of  every  3  cases,  good,  bad, 
and  inditfereiit,  and  in  at  least  3  out  of  4  selected  cases.  Mr.  Sfjencer  Wells  inlbmts  u», 
as  the  result  of  his  unrivalled  experience,  that,  out  of  his  900  cases,  221,  or  24,5  pi-r 
cent.,  died,  and  T.  Kelih  lost  only  33  out  of  200  cases  ('  Brit.  Med.  .lourn.,'  June  26» 
1h7A).  [The  recent  results  of  Dr.  Keith  have  been  even  more  satisfactory,  and  have 
really  astonii^hed  the  world.  The  lessened  death-rate  is  in  his  opinion  due  to  his  u»iiig 
antiseptic  precautions,] 

Having  thus  decided  ihal  the  operation  of  ovariotomy  is  justifiable  under  some  cirrutn* 
stances,  and  desirable  under  others,  ii  may  be  well  to  consider  what  those  circunistancfts 
are,  under  which  it  should  he  undertaken,  an<l  what  are  the  Iwst  cases  adapted  for  its  suc- 
cessful practice. 

An?  all  examples  of  ovarian  disease  lo  be  treated  by  extirpation?  if  not,  which  should 
be  selected,  and  at  what  perio<l  of  the  progress  of  the  discitse  should  the  opi'mtion  be  per- 
fo raved  ? 

What  cases  are  to  be  selected  for  operation  ?— The  very  statement  of  ibis 
question  would  seem  to  imply,  that  the  ojieration  of  ovariotomy  i«  not  suitaUtf,  in  all  ca««)tf 
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of  oviirian  disease,  and  tlial  there  are  some  to  w!iitdi  it  is  quite  inapplicable,  since  choice 
iiij[)!i('8  selection,  and,  as  a  consequence^  variety,  which  leads  us  to  consider  what  arc  the 
ditfVri'Ot forms  of  ovjirian  disease?  For  surgical  purfjoses  it  ia  sufficient  to  divide  all  cases 
into  the  st't/tpie  and  compound  cysts,  the  former  being  composed  of  one  cavity  only,  tlie 
latter  of  many,  solid  material  bein^  almost  niways  present^  though  varying  in  amount. 

In  the  simple  or  monocysttc  ovarian  tumors  when  tlie  diagno;*!!*  is  clfar,  other  plans  of 
treatment  tfian  ovariotomy  are,  doubtless,  open  to  the  surgeon,  and  among  tht'se  the  treat- 
ment by  injection  of  iodine,  whiidi  io  the  liands  fif  ditlt-rent  men  has  had  variable  suecesa 
stands  loremost.  M.  IJoinet  says  that  out  of  forty-tive  patient;*  suthTing  from  this  disease, 
thirty-one  were  cured,  iivti  had  rehipse*;,  and  nine  died.  Sir  J.  iSimpson  [>er(ormrd  it  in 
about  twenty  cases  with  good  success,  only  one  case  dying  ;  while  Dr.  Tyler  Smith  foinid 
that  out  of  ten  eases  in  which  this  pnictice  was  followed  two  only  were  satiatactory,  and 
two  died.     Dr.  West  in  eight  cases  lutd  one  cured. 

Still,  this  plan  of  trfatment  is  uncertjiin  ;  it  may  cure  in  exceptional  cases,  and  does 
not  generally  meet  with  much  favor;  but  in  the  nuijority  it  do<^  no  g<^od,  ami  mny  even 
he  followed  by  a  fatal  result.  It  is  applicable  only  to  simple  cases  of  monncystic.  disejvae, 
and  is  quite  inapplieable  and  useless  in  the  mullilocuhir  tumor,  and  wht-re  much  solid 
growth  exists. 

A  siaiilar  ovarian  cyst  uncomplicated  with  the  development  of  smaller  cysis  w  ilhin  ita 
wjdis,  jm(i  unassociated  with  any  solid  growth,  is  unrptestioniibly  a  somewhat  rare  atl'rc- 
tion.  Such  cysts  are,  however,  oceaBionally  found,  and  examples  have  fallen  under  my 
own  ohsi-rvaliou,  but  they  are  not  common  ;  the  majority  of  cysts,  even  those  which 
appear  to  be  simple,  possessing  the  remarkable  [Ktwer  of  reprofluciag  other  cysts  within 
their  walls,  and  being,  as  Sir  Jamea  Paget  originally  described  them,  proliferous  cysts. 
The  majority  of  the  pure  nnjlucuhir  cysis  {ire  broad  ligament  cysts  or  ptirovarian,  and  in 
them  a  cure  occassional ly  follows  a  simple  tap[ung. 

Among  the  cases  which  have  been  tabulated  as  monocystic  tumors — only  nine  per  cent, 
of  the  whole  number — many  doubtless  were  of  the  proliferous  kind»  and  in  these,  the 
treatment  by  injection  is  not  to  be  advised. 

The  treatment  by  iodine  injection  should,  however,  always  be  entertained  by  the  sur- 
getm  in  every  case  o(  apparent  monocystic  ovarian  disease,  while  the  circumstances  of 
each  individual  case  can  alone  determine  what  coui"se  ought  to  be  taken. 

Of  t\\c  fihrotis  or  ^altd  tumors  of  the  ovary,  little  need  be  said,  as  iliey  seblom  develop 
to  any  size  or  interfere  to  any  great  extent  with  the  patient's  cottdort,  while  the  expedi- 
ency of  their  removal  has  n>rely  to  be  entertained  by  the  surgeon.  Sluudd  they,  liow- 
ever,  become  cumbersome  by  their  size,  the  expediency  of  their  removal  must  be  enter- 
tained, afid  decided  upon  iui  in  other  cases. 

In  all  other  forms  of  ovarian  disease,  in  the  muJtilocnlar  or  pofycyttie^  composite,  ade- 
noid, or  cysto-sarcomatous,  as  they  have  been  variously  called  ;  in  all  whli-h  are  made  up 
of  many  cysts  and  of  a  variable  quantity  of  solid  material,  such  cfises  forming,  indeed, 
the  bnlk  of  those  coming  umler  observation  ;  there  is  no  treatment  which  appears  to  be  of 
any  materia!  benetit,  none  which  seems  to  have  any  influence  in  retarding  the  growth  of 
the  disease,  in  palliating  its  inconveniences,  or  averting  its  end.  The  treatment  by  iodine 
injection  is  obviously  ina[>plicable  to  them,  and  there  is  nothing  else  which  offers  any 
prospect  of  doing  permanent  good.  The  patient  must  quietly  submit  to  her  fate  or  to  flirt 
alt<.*rnative  of  an  operation  ;  and  in  theye  bearing  '*  the  stamp  of  incurability  upon  them," 
the  (juestion  becomes  necessarily  narrowed. 

IJy  means  of  the  o)  oration  of  tajiping,  a  patient  may  obtain  relief,  which  is  only  tem- 
jKjrary.  Witliin  a  brief  period,  ami  at  uncertJiin  intervals,  the  opemtitm  will  liiive  tti  be 
repejiu-d,  and,  by  rcjietitiou  of  such  means,  existence  may  be  prolonged,  but  in  ih<'  niiijo- 
rity  of  cases,  this  [>rolonged  existence  is  miserable,  and  the  intervals  of  so-caUed  case  are 
at  the  best  uncertain.  Tapping  is  also  at  linies  a  fatal  operation,  in  rare  instances  from 
hemorrhage  into  the  abdomen,  but  more  frequently  from  lU'ute  peritonitis  and  auppuralion 
of  the  cyst.  My  own  statistics  prove,  that  these  causes  of  death  are  3.">.r>  per  cent,  more 
frequent  when  tapping  has  been  employed  than  when  the  disease  has  been  allowed  to  run 
its  course. 

It  shoubl  be  observed,  also,  thut  in  all  cases  of  tapjung,  parietal  if  not  visceral  adhe- 
sions are  prone  to  take  place,  and,  in  the  analysis  of  fatol  casi-s,  this  fact  is  well  ilemon- 
straled.  I'uder  these  circumstances,  is  laiiping  to  be  recommended  in  such  civ<iea  of  ovarian 
disease  as  appe:ir  to  be  favorableexamph^s  for  the  o[>eration  of  ovuriotomy  ?  Without  iluubt, 
in  the  majority  of  cases,  tap[jing  h:id  belter  nut  be  performed.  For  diarfrioilic  pur(ioses, 
kin  already  shown,  it  may  be  employed  with  coulidence  and  with  guodetiect,  tor  it  is  better 
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to  run  the  risk  i>f  causing  dm  fbrmation  of  ndhesions  unci  even  of  doutli  by  the  operation 
of  lapping,  tlijin  to  submit  a  jiatieut  to  tlie  djingert*  of  ovariotomy  when  tlic  nntiirt;  of  the 
case  is  not  clearly  understood,  and  tlie  projiriely  of  tlie  removal  of  the  growth  is  sur- 
rounded with  doubt.  In  very  eluimic  eases,  k  may  also  be  adopted  when  the  timior  is 
made  up  of  one  large  cyst,  which  may  be  a  broad  li;X5inient  cyst,  and  then-fore  curable  by 
tapping,  but,  under  oilier  circtimiitances,  it  is  by  no  niean:?  advisable  to  have  recourse  to 
the  practice.  Mr.  Spencer  Welld  aj?8ure8  lie,  however^  that  ihe  mortality  of  ovariotomy 
is  but  little  arteeled  by  lapping. 

"When  a  patient  has  utiained  the  point  at  which  it  is  evident  soniethinrr  must  be  done 
for  her  relief,  the  diagnosis  oi'  the  disease  is  clear,  and  tlu;re  are  no  point:*  in  the  cjise 
conira-indicalinp:  the  capital  operation  of  ovariotomy,  it  is  the  ^afer  practice  by  far  to 
operate  at  once  than  to  lose  time,  which  may  be  of  value,  or  to  risk  catjsing  the  fonnatinn 
of  adhesions,  which  are  always  evils,,  by  any  such  lemporizing  means  ns  lapping.  For 
diagnostic  purpo^^es,  in  certain  cases,  the  o|M?ration  of  paracentesis  abdominis  is  of  great 
value,  as  it  i*  in  othiTS  in  which  relief  is  a  iiece6>?ity  and  the  operation  of  ovariotomy  is 
inex[)edient  or  inapplicable  ;  but,  under  other  circumstance?,  il  is  a  mistake  and  should  be 
avoitled. 

Are  all  cases,  therefore,   of  polycystic  tumors  of  the  ovary  to  be 

excised  :  Jind,  it  not,  vijich  >!inutd  he  n-jt-rled?  It  liai«  been  already  shown,  that  there 
i8  no  hope  of  doing  jiernumenl  yood  lo  a  patient  laboring  under  thij^i  <li!iea«eby  any  special 
treatment,  as  lliere  is  no  remedy  whtclj  ciin  l>e  trusted  lo  retard  ihe  growth  of  the  tumor, 
or  to  arrest  ils  prGgree^.  Furtlier,  there  is  no  operation  let»s  than  that  of  extirpation, 
which  ort'ei-s  any  prospect  of  alfording  perniiinent  relief,  or  benelit.  Still,  there  are  forma 
of  multJlocidar  ovarian  disease  witli  which  it  would  he  unwise  lo  interfere,  and  olhers  with 
wliich  it  would  be  quite  unjustiliiible,  and  among  these  the  cancerotis  stand  pj*c-eminent ; 
and,  thougli  there  may  be  difficulty  in  forming  an  exact  diagnosis  na  to  the  exii»lence  of 
Buch  a  cancerous  growth,  an  approach  lo  cerlainty  may  be  made  and  a  fair  pmbability 
attained.  It  is  not,  however,  to  be  made  out  by  any  hxial  examination  alone,  for,  so  far 
B6  my  own  experience  goes,  there  are  no  definite  local  symptoms  by  which  a  solid  or  semi- 
Bolid  multilocular  cancerous  ovarian  tumor  can  be  diagnofsed  from  one  of  a  benign 
character,  although,  perhaps,  in  rare  examples  of  cancerous  disease  the  general  outlines  of 
the  growth  are  more  irregular  or  rimbihtr.  The  suspicion  of  its  cancerous  nature  is  only 
to  be  roused  by  the  general  comlition  of  the  jiatient,  ami  the  natural  history  of  the  cjise  ; 
since  in  the  cancerous,  there  will  be,  as  a  rule,  nmre  emaciation,  wasting,  and  rapiil  con- 
stitutional decay  than  in  the  benign,  and  the  disease  will  run  its  course  more  rapidlVt 
although  the  size  of  the  lumor  miiy  not  be  so  great  as  in  the  simple  cysticform.  This  rule  \uis 
many  exceptions,  for  the  cancerous  tumor  ol"  the  ovary  is  very  commonly  a  cystic  disease, 
and  there  are  no  reasona  why  these  cysts  should  not  enlarge  aa  much  in  the  malignant 
as  in  the  simple  form,  and  iti  practice  this  is  found  to  be  the  cjise.  When  solid  and 
uncomplicated  with  cysts,  the  cancerous  tumors,  however,  rarely  attain  a  great  size.  It 
has  been  said  that  the  cedema  ot  the  abdominal  walls  may  be  looked  u|K>n  as  a  useful 
guide  to  indicate  the  cancerous  nature  of  ovarian  dise,'k'»e,  but  my  own  [tersonal  exfierience 
does  not  support  this  view,  and  in  the  instances  wliich  have  come  under  my  observation 
in  which  this  symptom  has  existed  to  the  greatest  extent  and  the  most  marked  degree, 
tii«re  has  been  little  doubt  as  to  the  benigiii  nature  of  the  disease,  for  the  tumors  in  ono 
case  had  existed  for  eight  years,  in  another  for  twelve,  while  in  a  third  for  at  least  ihinj 
years,  and  in  these  three  extreme  examples,  (he  thickness  of  OL'dcmntous  iniegument  over 
the  lower  part  of  the  abdomen  might  have  been  calculated  by  inches — the  aulfmu  of  the 
skin  showing  itself  in  vesicular  swellings,  varying  from  that  of  a  f>ea  to  n  large  gmpf. 
The  aMleraa  wjl^,  indeed,  so  great  that  in  all  these  cases  tapping  in  the  median  line  of  the 
abdomen,  or  in  trout,  was  out  of  the  question,  ami  a  lateral  position  had  lo  l>e  selected. 
If,  however,  the  organs  arefotmd  lo  be  somewhat  (ixf-d  and  immovable  on  a  pelvic  exami- 
nation instead  of  hiding  free  and  nuibile,  the  probability  of  the  growth  being  of  a  cjinceroua 
nature  is  much  increased,  for  the  disposition  to  cause  intiliration  of  Ihe  neighboring  (laria 
is  as  common  in  cancer  of  the  ovary  as  of  other  parts.  Cancer  of  the  ovary  i«  alM>  apt  lo 
involve  both  organs,  and  from  my  notes  of  fourteen  examples  of  dise^yte  of  both  ovaries, 
nine  were  cancerous ;  and  among  the  cancerous  there  were  only  pevcii  example*,  t»r  IS 
per  cent.,  in  which  the  disease  was  single — the  law  of  symmetry  being  observed  in  this 
m  in  other  forms  of  constitutional  disease.  Under  these  circumstances,  a  cjtreful  )M"lvic 
examination  is  a  matter  of  such  great  importance  that  under  no  conditions  should  it  he 
omitted,  since  by  it  alone  arc  these  poials  in  a  largo  proportion  of  cases  to  be  tnude  out. 
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Are  all  cases  of  benign  multllooular  ovarian  tumors,  then,  to  be 

excised? — The  aiijiwer  tu  tliis  (jueslion  is  not  doubtful  sinci'  IIk;  fKilieiit  must  ha  left 
iiUmt'  to  bear  the  irieonvenienoe  of  ihe  oviirinn  tumor,  tim\  eiuiiire  the  living  (k-ath  of  its 
niutured  miseries  and  die,  worn  oiit  uud  exhausted  by  t.!ie  proIong(^il  .•^nHVOing  |»rodup('d by 
its  presence  ;  or,  at  ^ome  titne  in  the  progress  of  the  disense,  niu  the  risk  of  the  capital 
o[>eration  and  submit  to  ovariotomy. 

Before  proceeding  to  consider  the  period  of  tlie  lnnior*s  growth  at  wliich  it  is  (lesirable 
to  tnidertsike  its  extirpation,  it  will  he  well  to  look  baek  on  the  natui*al  history  of  the 
diseat«e,  and  inrpiire,  what  are  the  chances  of  lifn  for  a  [tatient  who  i?;  Irft  alone  ? — how 
long  may  life  be  prolonged  nnder  favorable  cireunis fauces  ?  and,  what  is  tfie  average  period 
in  wbitdi  ovarian  disease  runs  its  coursie? 

In  dbciissin;r  tliese  points,  it  i^  needless  to  quote  numerous  autborities,  as  all  are 
tolerably  agreed  that  the  average  duration  of  life  of  those  who  are  the  subjects  of  ovarian 
tumors  wllen  the  disease  is  allowed  to  run  its  course,  is  two  or  at  tbe  utmost  three  yeare ; 
tUat  few  live  over  four,  and  those  who  survive  beyond  that  period  must  be  regarded  tt« 
exceptional.     In  my  own  cases  7o  per  cent,  ran  tlieir  course  williin  two  years. 

•*  Taking  everything  into  consideration,"  says  Dr.  Graily  Hewitt,  in  Ids  admirable  work 
on  the  iliseases  of  women,  ^*  we  shall  not  he  far  wrong  in  drawing  from  the  [lubltslied  cases 
of  Dr.  Lee  and  Mr.  Stallbrd  Lee  the  conclusion  that  the  probable  duration  of  a  case  of 
ovarian  disease  of  progressive  cliHiiicter  is,  in  K5  or  ^i}  per  cent,  of  the  cases,  two  or  at 
the  most  tbi*ee  years;  of  the  n|i{>nrently  *  stationary,'  or  cbronic  cases,  tlie  progress  is 
more  favoratile,  but  in  sucb  cases  ihe  disease  is  liable  at  any  moment  to  start  into  fresh 
at'tivity.  Tiie  first  question  wr-  naturally  put  to  ourselves  when  a  case  of  the  kind  comes 
before  us  for  decision  ts,  Does  tbis  case  belong  to  the  fortunate  series,  ilie  Kl  or  !■>  in  the 
100  ?  or  is  it  one  of  the  9(1  who  must  die  in  the  course  of  two  or  three  years  if  unrelieved  ?  " 
To  tbe  surgeon,  bowever,  t!iis  question  is  not  of  so  mucli  imporlauce,  for  it  is  not  till  the 
tumor  has  become;  by  its  growth  so  large  as  to  rai(>e  the  question  of  operative  interference 
that  the  answer  has  to  be  given^  and  at  such  a  stage  of  the  disease  this  becomes  of  little 
value. 

Having  thus  clear  ideas  on  such  an  important  point,  we  may  ask  ourselves  at  what 
period  of  the  tumor's  growth  should  the  o|teralion  of  ovariotomy  be  entertained  ?  I  have 
no  he.sitatittn  in  answering  this  question,  as  the  opernlioii  should  not  be  enttrtaiued  when 
the  tumor  Is  small,  ancl  causing  little  or  no  mecbanicjil  inconvenience,  or,  when  the  [latient 
is  in  soutul  health  and  well  able  to  |ierforni  all  tbe  duties  of  life  or  enjoy  lis  ])leasures. 
Ovariotomy  sliuidd  not  be  thought  of  when  the  patient's  general  condition  of  heal  lb  is 
very  bad  or  the  [)0wers  feehle  ;  when  Iheie  is  evidence  of  disease  in  any  other  organ  than 
the  ovary,  and  it  is  lolembly  evident  that  Ilie  powers  of  life  arc  unable  to  wlibstaiid  tlie 
shock  of  operation,  or  incapable  of  reri<k'ring  the  needful  reparative  assistance  for  the 
recovery  of  tbe  case.  It  is  no  more  to  be  entertained  under  these  circumstances  than 
would  any  other  capital  operation  ;  since  the  principles  which  guide  the  surgeon  in  the 
ordinary  conthict  of  his  cases,  and  which  should  scrupulously  be  adhered  to  in  the  prac- 
tice of  all  operations,  are  applicable  to  ovarian  disejise. 

It  is  true  that  a  surgeon  is  sometimes  le<l  to  perform  an  ojieration  in  neglected  hernia, 
certain  examples  of  amputation  for  disease  or  acciflent,  in  the  ligature  of  a  vessel,  or  the 
excision  of  a  tumor  when  sutlering  is  severe,  and,  if  the  patient  be  left  alone,  death  is 
certain,  although  the  probability  of  saving  life  is  almost  ntV.  Still,  it  is  in  exceptional 
exiinqiles  of  disease  or  injury  that  such  operations  are  performed,  and  only  when  there  is 
a  p<^)s§ibility  of  success  being  obtained  by  an  operation,  and  none  without,  Under  like 
circuu»stances,  a  surgeon  miiy  be  called  u[>on  to  perform  ovuriotomy  ;  when  a  pati»*nt  is 
evidently  being  worn  out  by  the  disease,  and  by  it  alf>ne  ;  wlien  life's  tortures  are  evi- 
dently becoming  uidiear.ible,  and  death  can  be  calmly  looked  at  and  even  wishcil  for ; 
when  there  is  even  a  bare  possibility  that,  on  the  removal  of  the  loral  disease  which  is 
clearly  destroying  life,  the  powers  of  lite  patient  may  rally,  and  that  at  any  rate  relief  to 
the  suftering  will  be  secured  ;  under  such  conditions,  an  operation  may  be  admissible. 
With  the  aid  of  chloroform,  the  operation  is  rendered  painless,  and  it  is  certainly  true  that 
the  after-pains  are,  as  u  rule,  marvellously  little,  for  I  liave  heard  pulsents  fre<piently  say, 
that  the  pains  atYer  the  operation  are  not  sevi*re.  Under  certain  circumstances,  conse- 
quently, the  surgeon  may  be  justified  in  performitig  ovariotomy  with  tlie  object  of  giving 
relief,  and  wlien  only  a  bare  possibility  exists  of  doing  more,  in  tbe  same  way  that  he  nmj 
be  jtistified  in  doing  any  other  o|ieration,  with  the  same  object  and  a  like  slender  hope. 

When  evidence  or  even  a  sus[dcioii  exists  that  the  conilitlou  of  the  patient  is  due  to 
aonae  disorganizing  change  in  the  cyst  itself,  or  some  suppuration,  the  operation  should  be 
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hii8tene<I.  To  wait  is  to  allow  tlie  paiiciit  to  tUf,  tor  any  imiirovemeiit  in  the  general 
uoinlilion  is  iinpossible  so  long  a*;  the  local  cause  of  tliu  syniploms  rt-'inaiii!*.  The  exisl- 
enfu  of  an  inllameil  or  8U|>(>uratiiig  ovarian  «-^yst  aught  (o  be  an  argunvent  for  the  «.urgeon 
lo  operate  rather  tlian  the  reverse.  This  comlilicm  .sliould  be  8iJt*|>ecteil  when  lixed  local 
pain  or  teniltrness,  eonsititutional  di?.tnrbanee,  fever^  a  quick  pulse,  mnl  a  perrnanenily 
high  temperature  are  found;  when,  in  fael,  the  {general  condition  of  the  patient  is  such  »9 
to  satisfy  the  murgeon  liiat  nome  local  source  of  irritatiou  exists. 

I  have  hilherto  hriefly  explained  when  (he  operation  is  not  to  be  undertaken,  and 
shown  wlien  it  may  perhaps  be  justitialde  in  extreme  eases,  but  the  surgeon  should  watch 
himself  carefully  in  sueb  dei»perate  eases,  und  not  he  led  lo  undertake  it  without  much 
anxious  thought  and  earnest  consideration,  since  operationfi  iinderlaken  witli  no  reu>;on- 
able  prospect  oi'  success  are  plainly  unjustitiuble,  unscientilie,  and  inhumane — they  de- 
grade the  surgeon  and  injure  the  profession.  The  ptibJic  <leriveij  no  benelit  from  the 
experiment,  and  llie  character  of  operative  surgery  iiecesi^arily  suiters,  ll  is  well,  there- 
fore, lo  bear  in  mind  tlie  sarcasm  of  Cruveilhier,  that  "  even  success  docs  not  always 
justify  rash  enterprises. " 

To  return  to  our  origina)  point,  let  us  inquire  into  tlie  cireumslances  under  which  the 
operation  of  ovariotomy  sliould  be  performed  in  the  majority  of  cases,  and,  after  what  litis 
been  written,  the  answer  to  tliis  question  can  hiirdly  be.  re^^urded  as  difFicult.  For,  if  the 
reasons  already  given  for  the  rejection  of  the  operation  are  to  be  regard«*d  as  corrcct»  it  is 
tolerably  clear,  that  it  is  to  he  tliought  of  only  when  the  tumor  has,  by  \t»  size,  become  »o 
cumbersome  as  to  interfere  with  the  comfort  and  curtail  the  power  of  the  patient  to  |>er- 
forrn  the  duties  and  enjoy  the  pleasures  of  her  ordinary  existence;  when  the  genenii 
heulth  has  become  af!e<.*led,  and  ttic  local  etfects  of  the  disease  are  distressing ;  under  tliesu 
circumstances,  and  these  alone,  the  question  of  operation  is  to  be  considered,  and,  if  per- 
missible, to  be  undertaken. 

Klcc(ruhjsi$ — If  recent  experience,  however,  is  to  be  trusted,  there  is  good  reason  to 
believe  tluit  the  treatment  by  electrolysis  is  of  value,  for  instances  of  its  success  have  been 
puhlishe<l  by  Dr.  Fieber,  of  Vienna,  and  Dr.  Semeh'der  (*  New  York  Med.  Journ.,*  June, 
187C).  A  weak  voltaic  current  was  used  by  both  doctors,  and  the  needle  attached  to  the 
jvositive  pole  was  introduced  into  the  tumor,  whilst  the  other  pole  was  applied  to  the  skin 
witli  a  sponge  or  metallic  electrode.  This  treatment  was  employed  daily  from  tive  to  ten 
niiuutes,  and  cures  were  cKiicted  by  from  five  to  twelve  weeks  of  treatment. 


On  tue  Operation  of  Ovariotosiy. 

Before  proceeding  to  consider  Ihe  operation  of  ovariotomy,  it  may  be  well  to  inquire 
into  the  necessity  of  adopting  any  special  treatment  in  the  preliuiinary  preparation  of  a 
patient  who  is  to  pass  through  sucli  an  ordeal ;  as  some  authors  have  led  ua  to  believe, 
I  hat  in  ihi>  jjoint  of  practice  there  is  some  special  (lower,  and  that  success  or  non-succese 
in  the  ultimate  result  of  this  operation  may  be  determined  by  titc  care  with  which  the 
preliminary  treatment  has  been  carried  out.  For  my  own  jiart,  1  confess  that  I  have 
failed  lo  recognize  the  necessity  of  ado[»tiiig  any  such  litie  of  practice.  The  principles  by 
which  we  should  be  guided  in  the  jirelimitiary  treatment  of  a  patient  about  to  undergo  the 
operation  of  ovarioium}',  need  not  differ  in  any  way  from  those  which  exj»erience  has 
taught  us  to  lie  called  for,  previous  to  any  uther  capital  uperation.  We  shouhl  do  our 
best  to  raise  the  standanl  of  health  by  all  those  general  hygienic  and  other  iuHuences 
which  are  well  known  to  act  benelicially,  such  as  good  air,  simple  nutritious  diet,  a  fair 
amount  of  stimulants,  and  the  administration  of  some  tonic.  Let  the  patient  lake  exer- 
cise when  she  am  without  pain,  and  be  careful  that  it  is  kept  within  the  lin>its  oi  fatigue, 
that  it  be  taken  on  level  ground,  and  that  no  shaking  or  straining  be  on  any  account  allowed  ; 
and,  when,  she  is  at  rest,  the  half-reclining  position  ought  to  be  usually  assumed.  For  a 
day  or  two  before  the  uperation,  iiowever,  exercise,  even  when  possible,  is  not  to  be  ad- 
vised, as  i|uiet  and  repose  are  then  of  some  essential  service. 

As  a  tonic  uiedicine,  iron  appears  to  be  of  real  and  im|Hjrtant  value,  having  apparently 
an  inHuenee  for  good  which  other  tonics  do  not  possess.  It  is  no  mi)rc  useful,  however, 
before  the  operation  of  ovariotomy  than  any  other  capital  operation,  thougli  it  is  ««  gootl, 
and  I  have  often  thought  that  in  hospital  practice  wounds  an*  less  prone  to  iiiHamc,  and 
erysipfi'latous  affections  are  less  comnuHi  under  the  influence  of  Ibis  medicine  than  when 
no  such  preliminary  treatment  has  been  adopted.  In  j>eritoneaJ  operations,  ibift  |>oitit  is 
of  primary  iraporJance,  and,  as  a  consequence,  the  adoplioti  of  this  practice  should  be 
recommended.     The  form  of  iron  I  prefer  is  the  tincture  of  the  perchloride,  tweutjr  dru|)a 
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of  wliicli,  combined  witli  a  like  iiuaiility  of  spirits  of  cMurof'orm  or  of  syrup  of  lurnoii3 
or  tolu  in  water,  forming  a  |tk'asuiil  ilrau^'lii. 

The  bowels  of  tlie  patient  should  be  gently  opened  two  day©  previously  by  such  a  mild 
nperienl.  as  castor  oil,  or  a  draught  composed  of  len  prain^  of  rhubarb  and  twenty  of  sul- 
phate of  potash  in  some  aromatic  water,  and,  on  the  mornin«i  of  opemtion,  the  lar^c 
inti-'fitine  should  be  washed  out  with  a  warm  water  etnina,  hut  nothing  like  powerful  [)ur- 
galion  should  ht;  allowed  uiidiT  any  consideralion.  Care  >hoidd  also  he  observed  llijit  the 
catarncnial  period  ha^  pjisstnl  lor  at  least  a  week  previous  to  the  oneratirm,  as  all  ovarian 
excitement  is  necessarily  injurious  at  sueli  a  time,  and  shoidd  lie  avoiiled.  I  have  known 
cases  of  ovarioloaiy,  howcvfr,  undertaken  witiiout  any  eonsidrration  of  this  point,  and 
believij  that  under  sueh  eircumslatices  an  untoward  residt  is  to  be  expected. 

In  lios[i»ilal  practice  the  palient  should  jts  much  as  possible  be  isolated  from  all  others 
and  kept  in  a  private  room  in  which  good  vcntilati(»Ti  exists;  a  special  nurse  should  also 
be  secured,  who  is  not  only  entirely  trust  wort  hy*  hut  understands  how  to  use  a  female 
catlteitT.  In  private  practice  the  paiieni's  own  house  is  the  best  for  tlie  open»tion,  and 
country  patients  sliould  not  he  brouglit  into  town  «nlesi»  an  urgent  neeessity  exists  ;  as 
there  is  little  doubt  that  the  atmosphere  of  a  large  city  h  not  so  conclusive  to  the  rapid 
rppnration  of  a  wound  as  I'resh  country  air.  In  abdominal  surgery,  this  intluence  i'or  goo<l 
ie  of  great  value,  and  should  not  be  thrown  away  unless  from  necessity. 

The  surgeori  who  is  to  ojierale  ns  well  jis  his  assisliint  shf)uld  not  allow  themselves,  for 
a  feW"  diiy^  heture  the  operation,  to  a  isil  the  posl-morteni  or  dissecting  room,  nor  should 
they  handle  any  moibid  preparations.  Erysipelatous  affections  and  all  contagious  diseases 
sliould  also  he  shunned  as  much  as  possible;  imleec!,  the  saiae  rules  which  are  observed 
by  the  careful  obstetric  ]H}iL'titioner  are  necessary  to  the  surgeon  who  utulertakes  the  ope- 
ration of  ovarir>toniy  ;  since  the  same  subtle  poisons  which  are  recognized  by  all  to  be 
burtiul  to  tlie  puerperal  woman,  act  with  ecjual  force  upon  the  subject  of  ovarian  disease, 
when  submitted  to  uvariotfauy,  and,  as  a  consequence,  should  be  studiously  avoitled.  It 
follows,  therefore,  as  regards  the  lookers-on  at  an  operalirm,  and  all  who  nuiy  come  in 
eonlact  with  the  [latient,  that  none  who  mny  bring  infectious  or  contagious  disease  slicadd 
on  any  account  be  admitled.  The  piiysician  who  is  attending  a  case  of  puerperal  fever 
is  looked  ujjon  as  a  possible  poisotier  as  far  as  concerns  the  puerjieral  woman.  The  medi- 
cal attendant  of  a  scarlet  (ever  ease,  of  erysipelas,  or  oilier  coirlagious  disease,  should  be 
regarded  in  the  same  light  in  the  presence  of  an  ovariotomy  operation,  and  be  excluded. 
Hence,  in  iiospital  practice,  great  care  is  needed  to  exclude  all  such  possible  means  of 
injury  as  have  been  brietly  eiuimerated. 

I  need  hardly  albide  to  the  necessity  of  all  bed  and  bedding,  blankets,  sheets,  and 
hangings  being  perfectly  fresh;  all  sponges  being  /icie,  soft,  well  cleansed,  scidded,  and 
free  from  soap  and  grit ;  of  flannel,  when  wanted,  being  tresh,  and  having  been  previously 
well  washed  in  warm  water;  and  every  instrument  to  be  employed  being  scrupulously 
clean.  The  hands  of  the  o|»enitor  should  likewise  he  thoroughly  cleansed  from  sou[>  just 
previous  to  the  o[»eration,  and  be  well  warmed,  for  nianipuhition  with  a  eold  lian<l  i*aunot 
but  |ir(>ve  injurious  to  an  exposed  fieritoneum.  Dr.  Feaslee  considers  this  fear  of  irrita- 
tion from  the  handling  ot"  the  intestines  and  |>eritoneal  membrane  to  be  so  great  that  he 
bailies  his  hands  with  a  preparation  which  he  calls  an  artificial  serum,  composed  of  water 
four  pints,  white  of  egjis  six  drachms,  and  salt  four  drachms.  This  practice,  however, 
has  not  been  followed  Iry  any  other  opera tur. 

[The  listonishing  success  of  Keiili  and  tlie  strong  assertions  of  other  believers  in  Lis- 
ter's antise[>tie  method  convince  me  that  in  ovariotomy  all  surgeons  should  give  the 
woman  the  benelit  of  the  doubl  by  operating  under  ehdjorate  antiseptic  ](recaulions.  We 
may  not  believe  in  its  utility,  but  no  one  has  proved  it  to  increase  the  mortality,  lience  if 
it  should  not  be  adopted  the  surgeon  has  not  given  iiis  patient  every  possible  chance  for 
life.] 

The  temperature  of  the  room  in  which  the  operation  is  performed. — 

There  is  still  some  difierence  of  opiniun  on  this  point,  among  operating  surgeons,  Dr.  Clay, 
of  Manchester,  I'easlee,  of  America,  and  others,  a<lvising  that  the  operating  room  be 
heated  lo  T.!)'-^  F.  or  80-  F.,and  a  gtKxl  supply  of  mmisture  engendered  by  the  difiusion  of 
steam,  while  Wells  and  others  make  no  such  rule.  Speaking  from  my  own  ex|)erienee,  I 
have  iHi  faith  in  the  ado|)tion  of  such  a  practice.  I  would  have  the  room  healed  to  a 
comfortable  temperature,  li."i  degi'ees  being  amply  sufficient,  since  a  greater  heat  acta  as  a 
[lowerful  depresH'ttnt  u|>on  the  patient,  and  can  do  no  good.  A  warm  room  witli  good 
ventilalion  i>  what  I  always  seek  in  preference  to  a  hot  one,  with  closeness.  A  cold  damp 
room  under  all  circumstances  is  to  be  eMudemned. 
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The  position  of  the  patient — The  liori/.onlftl  («witioii  U  that  wtncli  paticints  snlTiT- 
ing  Worn  ovarinn  ilisejise  can  raivly  iissiime,  nnd  w!ien  th«  Hjmf>r  is  so  largo  as  to  require 
ov'uriolorny,  this  j>o.sition  becnmes  almost  imjwssiblp.  As  a  consequence,  the  hnlf-ret'lining 
position  is  the  most  comfortable  for  the  iiatient  and  convenient  for  the  operaiinj;  surgeon. 
It  is  the  posture  I  have  invariably  udopfeil  in  t!ie  case.i  wbieh  have  fallen  into  my  Imntls. 
aiiJ  I  know  of  no  g«xiJ  reason  why  it  sliouM  be  clianjri.'fL  Some  operators  liave  employed 
the  sittin^:  f>ostnre  in  preference  to  any  other,  on  account  of  the  liicility  with  which  the 
tumor  can  be  removed  tiiroutrh  the  abdominal  incision,  and  also  on  account  of  the  uilvan- 
tages  it  gives  in  preventins  the  escape  of  the  ovarian  cyst-contenis  into  the  abdominal 
cavity,  Mr.  Hutelitnson,  for  t!je  same  reason,  prefers  the  patient  to  he  turned  partially  on 
her  side,  but  both  these  postures  are  not  only  inconvenient  to  il»e  operator,  but  have  other 
real  objections  which  forbid  their  recomiiien<hi{ion.  The  chief  ohjeetion  is  derived  from 
the  fact,  that  the  same  law  of  f;ravity  vviiich  acts  upon  the  tumor  and  it.s  contents,  facili- 
tating its  escape  from  the  abdominal  cavity,  and  allowing  it  to  tumble  out  when  the 
incision  is  made,  acts  as  powerfully  upon  tlie  abdominal  viscera,  and  thus  the  disjwsiticm 
which  alwnya  exists  for  the  intestines  to  escape  lhrou;?li  the  abdominal  section  is  greiilly 
increased,  and  the  danger  of  excess  of  manipulation  of  these  parts  much  aggntvated  ;  the 
diflicuUies  of  the  operation,  moreover,  are  increased.  The  tumor  also  may  fall  out  too 
rapidi}',  and,  by  causing  a  too  stiddL-n  and  unexpected  strain  upon  the  pedicle,  a  severe 
and  [lerhaps  faial  rupture  of  some  important  part  may  follow.  This  evil  is  no  slight  one, 
and,  as  an  argument  against  the  pniciice,  is  of  some  force.  l"^[Hjn  the  whole,  the  advan- 
tages said  to  he  gained  by  tlie  side  posture  are  thus  counterbalanced,  and,  as  I  tliink,  more 
than  coitnterhaianced  by  dis,idvantages. 

The  half-sitting  or  semi-reciimhent  position  atTords  alt  the  advantages  which  have  been 
claimed  for  the  other  postures  to  wliich  I  luive  alluded,  without  their  evils  ;  for  in  it  the 
tumor  can  readily  he  removed  from  the  abdominal  cavity,  and  with  care,  its  Huid  contents 
can  without  ditliculty  be  prevented  from  passing  into  tlie  jierilnneal  cavity.  There  is  also 
abunrlanl  room  for  cwvy  manipidative  aci  that  can  he  refjuired. 

The  administration  of  anaesthetics  in  the  operation  and  local  anss- 

thesia. — Among  the  many  incidental  advantage-*^  which  the  inlroduction  c»f  anicsthetics 
has  afforded  beyond  tbat  t»f  relieving  pain,  few  are  greater  than  that  of  obviating  hurry, 
a  point  of  eritic^il  im(»ortatice  in  ovariotomy;  and  tliore  can  he  little  doubt,  that  the  suc- 
cess of  the  operation  has  thus  been  greatly  iutluenced  by  iheir  use. 

It  is  true  that  operations  for  llie  removal  of  an  o%'arian  tumor  were  undertaken  before 
the  introduction  of  any  nniesthetic,  but  we  all  know  liow  falal  wen;  the  results,  and 
exceptional  was  a  recovery.  Those  who  had  an  opportunity  of  witnessing  the  perform- 
ance of  an  oiMeration  under  such  unfavorable  circumstances  can  hardly  wonder  that  so 
many  patients  succumbed  to  the  practice,  although  they  might  be  surprised  tliat  any  were 
foiin<l  to  convalesce.  To  see  a  [latient  writhing  under  the  agonies  of  an  abdominal  sec- 
tion wjis  enough  to  make  the  hardest  heart  turn  with  horror,  and  to  tvitness  the  surgeon's 
hands  within  the  abdomen  of  a  struggling  woman,  in  his  endeavor  to  remove  uu  adherent 
growth,  wiLs  almost  sufficient  to  make  any  professional  spectator  decide  that  such  an  ope- 
ration wa.s  really  unjustifiable. 

How,  in  such  a  eju*e,  was  it  possible  for  a  surgeon  to  be  quiet  in  all  his  movements, 
gentle  in  hts  nmnipulaiions,  and  ihougbtful  over  ihe  dilFundlies  which  of  necessity  present 
themselves  in  an  ovarian  operation,  when  the  cries  of  the  patient's  agony  stimulated  him 
to  expedition,  and  her  struggles  forbade  gentleness?  All  surgeons  who  have  operailcd 
ii|Hjn  these  CJises  will  agree,  that  success  even  under  favorable  circumstances  is  only  to  be 
ac<pnred  by  attention  to  these  |>oints ;  that  hurry  in  any  operation  is  ahvaye  bad  and  un- 
justifiable, while  in  ovarloioiiiy  it  is  desinictive;  (hat  force  is  never  to  be  employed  ifi  any 
case  where  art  will  answer ;  that  in  ovariotomy  all  hlirul  force,  and  dragging  is  to  be  strongly 
condemned  ;  and  that  in  a  proceeding  in  wljich  steadiness  in  operating,  gentleness  in  man- 
ipulating, and  thoughtfut  attention  to  every  detail  are  absolutely  essential  to  success,  the 
safety  of  the  patient  inuat  dejiend  npou  her  quietness  and  passiveness  under  the  furgean's 
treatment. 

Under  these  circumstances  the  value  of  some  aniesthetic  cannot  be  too  highly  praised, 
for  the  patient  by  it  is  not  only  rendered  Insensible  to  p,'iin,  but  her  perfect  quiescence  is 
guanmteed,  and  her  pa«siveness  under  the  hands  of  the  oix'rating  surgeon  completely 
inmrt-A, 

The  vomiting  that  occjisionally  follows  the  use  of  an  anapslhetic  is  Ihe  only  argument 
against  its  use,  but  it  is  an  evil  which  must  be  endiii'ed  for  a  jKtMitive  gmid.  Hy  the  Uifte 
of  the  nitrous  oxide  gaa  followed  up  by  ether,  or  of  the  chloroform  mixture,  of  alcohol 
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-t,  rhlorororm  two,  and  ether  three  parts,  as  recomm ended  hj  tlie  Chloroform  Cora- 
nlitt^'f*  of  the  Mrd.-CIiir.  Sooiely,  this  voniifiiig  is  certainly  h^s.s  common  than  after  the 
use  of  chloroform  nloee,  und  as  a  jieneral  avuejithetie  it  shouhl  be  employed.  Keith  prefers 
ethri",  ami  Wt-ll-  tlir  hiehh»ri<le  of  imthyh^n*'  for  the  wime  renson. 

Extent  of  the  incision  into  the  abdominal  parietes The  ten]|)erntnre  of 

the  iHK>ni,  the  position  of  the  [lalieiit,  and  the  propriety  of  the  adniini.stration  of  chloro- 
fornj  having  received  our  attention,  the  openition  itself  next  claims  considenvtion,  and  the 
ih'Ht  thottglit  iiaUimlly  is  as  to  tlie  extent  of  abdominal  incision  re(iuired»  as  there  is  still 
a  want  of  uminimity  in  the  practice  of  <liflerent  snrgeons  upon  this  point. 

Before  commencinn:,  tlie  careful  surgeon  will  iJee  that  the  bladder  ha.-*  been  emptied  by 
means  of  a  catheter;  (lie  linen  of  the  patient  welt  drawn  up  out  of  harm's  way  and  free 
from  the  chance  of  becominji;  soiled  by  the  ui^e  of  waterproofing;  the  lirnbs  of  the  patient 
well  protected  and  kept  wiirni  by  a  pair  of  dmwers,  and  covered  by  a  clean  sheet,  either 
witli  or  wiiliout  a  blanket.  He  should  see  also  tluit  all  his  assistants  are  carefuHy  arranged, 
and  s|>ecia]  duties  assirrnpd  to  each^  and  timt  every  instrument  that  may  be  rei|inired  is 
clean  and  nigh  at  hand.  lie  may  then  proceed  to  make  his  incision,  the  patient  having 
been  brought  completely  under  the  indiience  of  an  amesthetic  ;  though  previously  he  should 
determine  as  to  its  length.  Fron\  Mr.  Walne,  Sir  J.  Simpson,  and  Dr.  Clay's  practice 
it  mifiht  be  argued  thai  the  lon^  incision  should  iilways  be  adopted,  since  their  success  has 
l»een  great,  and  in  their  practice  the  hmir  incision  hiis  been  invariably  en^ploye<L  From 
the  practice  of  Dr.  Keitlv,  Mr.  Spencer  Wells,  and  others,  the  short  incision  wduhl  appear 
to  be  the  better,  for  their  success  lias  at  least  been  as  good  as  that  of  Dr.  Clay  and  others^ 
and  as  a  rule  the  short  incision  iuus  been  (he  one  selected.  I  regard  the  truth  as  between 
the  two  extremes.  When  tiie  tnmor  can  be  removed  with  fueility  by  means  of  a  short 
incision,  a  long  one  is  clearly  not  re*]uired  ;  and*  when  tlie  tumor  is  monoeystic  or  nearly 
so  and  free  from  abdominal  adhesions,  it  may  be  so  removed.  But  when  the  tumor  is 
large  and  semi-solid,  t»r,  when  adliesions  exist  which  cannot  be  readily  broken  down  by 
the  employment  of  gentle  traction  upon  the  growth,  it  is  the  best  practice,  doubtless,  to 
0Kike  a  long  incision  ;  as  hy  doing  so  the  removal  of  the  growth  is  much  facilitated,,  the 
causes  of  its  abdominal  retention  and  the  connection  of  the  adhesions  are  satisfactorily 
ascertained,  autl,  as  a  conse^juence,  can  be  dealt  witli  with  greater  safety. 

My  own  [)ractice  luis  hitlierto  been  influenced  by  such  a  conviction  ;  and  I  have  in  all 
eases  commenced  the  openition  by  making  a  sbort  abdtmiinul  incision,  and,  in  many,  have 
been  enabled  to  remove  the  tumor  without  further  Irouble.  lint  in  certain  examples  in 
whirh  difficulties  appeared,  and  In  which  it  was  clear  tliat  adhesions  existed,  for  the 
breaking  doxvn  of  whicli  some  force  would  have  been  require*!,  and  some  working  in  the 
dark  called  for,  I  have  been  imbiced  to  increase  the  length  of  the  wound  upwards,  even 
iur  an  inch  or  two  beyond  the  umbilicus,  regarding  such  an  increase  of  the  incision  aa 
unimportant  in  comparison  with  tlie  evil  efiecis  of  violence,  and  dnigging  upon  the  tumor 
for  the  purpose  of  its  removal,  or  the  blind  tearing  down  of  the  abdominal  or  visceral 
adiiesinns  which  have  detained  the  growtli. 

I  have  never  seen  any  evil  effects  from  the  long  incision  when  made  under  the  circum- 
stances I  have  just  indicated^  but  have,  beyond  doubt,  seen  the  liad  results  of  an  opposite 
pnictiee,  of  vicdenee  wluch  has  been  I'mjjloyed  in  an  attem()t  to  remove  a  large  growth 
through  a  small  0])cning,  or  to  tear  an  adherent  one  from  its  abdominal  or  visceral  con- 
nections. 

The  incision  should  also  always  be  made  smfficiently  low.  If  too  high,  considerable 
Inicfion  upon  the  pedicle  of  tlie  tumor  must  made  to  bring  it  into  sight,  and,  with  the 
tumor,  the  uterus  will  also  be  drawn  out.  This  tmction  is  always  injurious,  and  should 
l>e  avoided.  When  the  lower  end  of  the  wound  is  too  high  up,  this  traction  of  the  parts 
Iwcomes  unavoidabh!  ;  by  exteTidirig  the  incision  downwards  towards  the  pubes  to  a  point 
corresponding  to  the  up[ier  (lart  of  tlie  healthy  uterus  or  about  one  inch  above  the  pubes, 
ibis  evil  can  he  prevented,  and,  conscfiiienlly,  the  pmctice  I  have  just  advised  should 
invariably  be  adopted.  [An  interesting  case  has  been  recorded  where  the  incision  opened 
what  appeared  to  the  opemtor  to  be  the  upper  j)art  of  the  bladder,  but  whicli  was  doubt- 
less  a  persistent  uracbus.'] 

On  tapping  the  cyst. — Tlie  cyst,  having  been  exposed,  o«ght  to  be  tapped,  and 
for  this  purpose  the  instrument  re[*resented  in  Fig.  4f>(>,  us  matte  fur  me  by  Mr.  3rillikin, 
in  JH(i4,  is  the  one  I  prefer.  It  includes  not  only  a  trocar  and  caruda  but  a  viilselhim 
forceps,  which  slides  upon  the  latter,  amU  by  Ijeiiig  made  lognisp  the  cyst  walls,  holds  iho 
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instrument  firmly  in  its  posi(tQn«  tims  pnablinj^  tlitr  siirgc^ojn  to  maki.'  traclioii  upon  lli« 
tumur  tbr  iln^  [)urj(tJa«*s  of  its  rinnovtil,  [Fitrirj*  ilome-sliaped  trm:ar  and  runula  is  :i  gimil 
instrumeni,  thoiigU  not  iil  all  esiicntial.  It  consists  ol' u  blunt  caruila  sliding  inside  ul*  lUtf 
puncturing  instrument.] 

Fio.  460. 


Trocar  and  eaoulK  fur  tapping  witb  movable  forc«pa. 

When  lltt*  eyst  lias  Ikmmi  fmntitnl  and  is  of  a  simple  nature,  its  removal,  iinlpss  adiiosions 
pxi.**!,  i(4  rciidily  rffrct'Hl,  hut  when  it  is  solid  or  v^ry  ronipdUimd  it  may  hr  ni'f»'<sary,  to 
allow  ol'  its  extraction,  to  lessen  its  size  by  brt-ftking  down  iis  contents,  and  fur  tbis  pur- 

[Fxc.  4GL 


Flti«li'«  trocar  and  cHunla.] 


|ioso.  ilie  surjifon  must  niakf  i\  fref  o|»r»ni»<T  into  the  cyst  and  introdtice  Iiis  liand  into  it* 
intcricir.  tin*  orilice  of  iIk*  opfMiidjS  inio  tin*  «-yf«t  at  t)ip  sam«'  tiaii-  btjing  beld  well  open  and 
forwjud  by  forceps  (Fig.  402)  adaptcil  for  the  piirposv.     liy  tbese  meiins,  tlio  most  com- 


Fto.462. 


XttlfttoD^t  cjTfl-forcepa, 

pound  cyst  may  be  broken  ilown  and  removed.  Wlii'ti  llie  cyst  is  so  adberftnt  to  the 
abdoniiiKil  parictcs  ii.-*  to  render  it  diffu'nlt  for  ibe  siirficon  to  tlislingiiitih  the  rvst^wull 
itself  from  the  parietal  layer  of  peritoneum,  the  plan  udo[>led  by  Mr.  Sp«inoer  Wells,  of 
emptyinj;  (lie  cyst  and  seizinjj;  its  posterior  or  upper  wall  from  witbin  by  forccpa  and 
invertinjr  it,  is  a  good  one,  tbe  eyst  (lien  [wiling  off  on  good  trar^tion  being  made. 

On  adhesions  and  their  treatment.— W ben  tbe  ineision  tbrough  tbe  nlHlominal 
walls  bju^  been  made,  and  tbe  smootli  gli^tetiing  isiirface  of  tbe  visceral  peritoneal  covering 
of  tbe  tumor  recognizetl,  tbe  surgeon  may  be  satlf*lied  that  the  abdominal  cavity  baa  b4»eii 
fairly  o|iencd  and  tbe  tumor  exposed  ;  uimI,  when  tiie  ovarian  cyst  on  each  respiratory  act 
is  seen  to  move  freely  within  the  abdomen,  tliere  is  a  strong  probability,  if  not  certainty. 
that  (be  tumor  is  free,  and  (he  complication  of  adhesion  is  not  likely  to  be  severe  ;  for, 
ulirn  ilie  tumor  ia  fixed  to  the  alxloaiimal  walls,  this  mobility  of  tbe  cyst  is  not  present  ; 
and  (ibrouH  or  fibro-(*ystic  tumors  of  the  ovary  or  uterus  usually  have  a  fleshy  or  inu!»culftr 
apfw_'aranre.      It  will  be  well,  therefons  lo  consider  liovv  these  adiiesions  arc  to  be  treatird. 

They  ntity  pn'sent  themselves  on  tliecoinpb.^tion  of  the  abdominal  incision  in  two  foriu«. 
/TiV*/,  as  forming  a  eoin[)lete  and  com paet  union  between  ibe  peritoneal  covering  of  tbe 
cyst  and  tbe  abdominal  peritoneum;  secondly^as  loose  and  flbrous  connective  bands;  and 
tltirdhfy  as  viseeral  adiiesions. 

When  a  llrm  and  compact  union  exists  between  tbe  cyst  and  the  abdominal  peritoneal 
membrane,  the  s«rgeon  will  have  lost  Itis  chief  guide  as  to  the  depth  of  bis  abdominal 
section,  and,  under  these  circumstances  be  may  experience  some  dillicully  in  d«'ciding 
whetbcr  the  abdominal  cavity  bns  been  opened  or  not;  he  must  conseipaenlly  be  careful 
in  biis  procedure,  for  be  is  not  far  from  the  possibility  of  perpetrating  a  tatal  error — Ibd 
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separation  of  the*  jmricinl  |  rn-Uoneum  from  its  mu.seiilar  comifrtions;  but  lliir>  error,  how- 
ever, can  be  nvoidtul  by  merely  exlendinfr  the  nb<1omi(uil  incision  upward •?,  until  the 
distinct  line  of  se|iamlion  between  tlio  cyHt-wall  und  the  ubdinnijutl  peritoneni  mi^nbrane 
is  clearly  seen.  [At  ibe  umbilicus  tbe  distinclion  can  readily  be  miide.]  The  next  at.<*|> 
of  the  operiition  consists  in  the  breaking  down  of  adhesions.,  whicli  may  be  done  by  the 
careful  iiifrodiK-tion  of  the  linger  bt'tweert  ihe  eyst-walLs  nnd  tbe  parietal  layer  of  pento- 
neuiii.  And  here  some  force  is  perfectly  justitiuble,  for  if  the  ndiiesirins  are  confined  to 
the  alMloniinjil  (jarietes  and  can  be  torn  througb,  there  h  rarely  much  siibijietpjent  danger  to 
be  ajtpri'htMided.  Extreme  care,  however,  is  requtrcil  at  this  stage  of  the  opt-mtion.  The 
sur'jieou  should,  by  the  iidroduction  of  liis  finf^er,  make  out  the  extent  of  the  adhesions 
ami  test  their  strenfith.  If  ihey  showbl  be  luiniil  nuineruus  and  too  firm  for  separation, 
tbe  opemtion,  at  thi:*  stage,  bad  better  be  abandotied  and  the  wound  cbwed  ;  or,  i^h<iiuld 
many  visceral  adhesions  of  a  firm  character  be  present,  it  would  be  well  to  follow  tbe  same 
practice,  as  tbe  latter  are  much  more  dantreroiis  than  those  merely  attached  to  tlie  abdo- 
raiaal  walls.  It  is,  indeed,  difficult,  if  not  impossible^  to  describe  with  anythinir  like 
accuracy  what  extent  or  character  of  adhesions  would  justify  the  surgeon  in  abrtn<loning 
an  opf-nition  once  begun  an<l  then  chisiii^  a  woun<l.  Tbe  careful  stwdy  of  reported  cases 
and  experience  alone,  will  enable  him  to  decide  with  certainty  upon  these  points.  Yet, 
as  a  broad  rule  it  may  be  a*:serted,  that  wlule  parietal  adhesions  may  be  fearlessly  treated 
when  they  can  be  divided,  those  connecting  ifie  cyst  with  the  viscera  nnd  the  ()elvis  should 
always  be  regarded  witli  ahirni  ;  oad  that  the  amount  of  force  |>ermissible  in  tiie  treatment 
of  the  former  class  of  cases  would  be  quire  inexcusable  when  the  visceni  are  concerned. 
AVelU's  niethod  of  emptying  tbe  parent  cyst,  pissing  one  hand  into  its  intt-riort  grasping 
its  back  and  inverting  it,  tlie  l»ack  [)art  of  the  cyst  being  withdrawn  through  tbe  o]icning 
mnde  in  its  front,  is  an  exeflleut  one. 

Tbe  fear  nf  hemorrhage  from  the  lacerated  adhesions  should  always  be  present  to  tbe 
surgeon^  and  the  torn  surface  sboidd  be  carelully  examtued  with  a  view  to  the  arrest  of 
any  bleeding. 

Omental  adhesions  should  be  particularly  eximiine*!  with  care  and  torn  through  with 
caution,  for  they  are  very  vascular  riial  cannot  be  treated  with  too  much  consideration. 
As  a  rule,  they  should  be  divided  and  secured  Avitb  a  fine  ligature  of  silk  or  carbolized 
catgut.     Their  forcible  sejmration  is 

always  bad,      Sjiicncer  Wells's  forceps  F'**-  -^'jS- 

(Fig.  Hii))  for  bobrmg  the  omentum 
whilst  the  {^urgeori  secures  the  vessels 
is  iuvakiabbj.  Firm  band-like  adhe- 
^^ions  nuiy  Iw  similarly  treated.  The 
entls  of  each  ligalure  nuty  be  cut  off 
ami  the  knot  lett  in. 

When  the  incision  has  been  made 
and  no  evidence  tlial  adhesions  exist 
between  the  cyst  and  the  iritermil 
abdominal  Widls,  it  appears  to  be  an  unnecessary  practice  for  tbe  operator  to  introduce  bia 
hand  into  the  ab<]ominal  cavity  with  tbe  view  of  learning  whether  they  exist  or  not. 
Adhesions  in  front  must  necessarily  be  broken  down,  which  c^n  generally  be  etlVcled  by 
the  finger  of  the  of}eralor  introduced  ut  the  nuirgin  t>f  tbe  vvownd;  and»as  the  cyst  emjities, 
these  adhesions  are  necessarily  brought  forward,  bin  when  they  »bi  not  exist,  tin'  peri- 
loneum  escapes  even  Ihe  touch  of  the  band  of  the  o|>erator.  In  compliealeil  und  excep- 
tional exanijiles  of  this  operation  it  is  clear,  that  this  practice  canuftt  be  followed,  but  in 
Ibe  more  ordinary  and  sim[de  cases  it  is  most  a[>pbcable.  In  many  ex!im[iles,  which  have 
come  into  my  baitds,  tlte  value  of  this  advice  has  been  well  proved,  tor  m  Iheni  the  peri- 
lonenui  wns  toiirhi^d  only  by  tbe  knile  and  needle. 

The  treatment  of  the   pedicle If  there  be  one  thing  more  (ban  another  in 

the  practice  of  ovariotomy  which  presses  for  a  sfdution.  it  is  the  treatm<'i»t  of  (he  p«*(licle* 
for  tbe  practice  of  different  surgeons  on  this  p<Mnt  varies  extremely,  and  the  tnullipliciiy 
of  methods  is  most  confusing.  In  France,  Maisonnenve  twisted  of!*  tbe  cyst  by  conliRued 
torsion,  leaving  the  pedicle  to  fall  back  into  tbe  abdomen  ;  whilst  Nelaton  preferred  to 
fix  tbe  pedicle  externally,  and  secure  it  by  means  of  a  common  clamji.  In  Germany, 
Martin  and  Langenbeck  cm  through  the  peritoneal  covering  of  ihe  pedicle  by  a  circular 
incision,  cut  off  tbe  tumor,  tied  each  vessel  separately,  and  fixed  the  pedicle  lo  the  walls 
ol'  the  abdomen  by  means  of  a  double  ligattrre.     Dr.  C.  Clay  fusiened  the  pedicle  by  a 
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double  li^^ature,  cut  aflT  ilie  tumor,  sind,  having  all(nve«l  the  pedide  to  drop  backwards  into 
l\w  [M'lvis,  bi'ougbt  tilt'  I'luls  of  bis  ligutures  out   throujzli  tlie  lower  tmtls  of  ibe  ifUMsion, 


FiQ.  404. 


Dr.    r 


Sinitb  «d\ 


tb' 


\ 


Spencer  Welle'a  et»mp. 


surnc  treal- 
mi'iit  of  the  pt'tlii'b^  a*  Dr.  CImv,  but  dit- 
ivv*H\  from  bimin  the  importiiiit  res^pect  of 
dropping  botl*  pedicle  and  ligatorefi,  which 
are  cut  oti*  (dose,  into  ilie  pelvim;  the 
wound  slundd  ilien  be  closed.  Mr.  H, 
Wells  itrelers  lo  fix  ibe  pedicle  externally 
by  m«i»net  of  a  clamp  (Fig,  4(»4)»  [wbiirh 
he  has  iVeqiieTitly  inodilied]  and  Dr.  T. 
Keith  has  ado[)ted  the  .«ame  pmctice,  aU 
iliou{j:h  recent  ex[)erierH'e  liarf  satisfied  him 
of  rbe  vahie  of  tlie  uettuil  caitterv  as  eiu- 
[iloyed  by  Mr.  B.  Brown  and  Skblberg, 
■who  divided  it  by  the  aetual  e.nutery,  and 
allowed  it  to  drop  back  into  llie  pelvis.  Atlee  of  America  einjtloys  the  ecra-seur.  In  my 
own  |)ractice,  I  have  not  adopted  one  uniform  method,  having  been  iidbteneed  in  loy 
decision  by  the  special  peculijiritift*  of  each  case. 

If  we  refer  to  the  re»ult«  of  tlie  practice  of  different  operators*  who  have  been  in  the 
habit  of  adopting:  the  varion.^  plans  to  which  I  have  alluded,  it  will  be  fieen  ihal  g4X>d  suc- 
cesti  Uiis  attended  e4icb.     U[>oii  the   whole,  the  hrM  results  pO!t.-«ibly  have  atten«Ied  the 

jjnictice    of   fixing    the    pedicle    externally. 
[Fin.  4G5.  [Dr.  Emmet,  of  New  York,  prefers  (be  silk 

ligature,  and  returuB  the  pedicle.  Others 
use  catgut  for  the  :^ame  purpose.  The  clump 
use*]  by  Dr.  T.  G-  Tbouias  is  shown  in  the 
figure. ] 

The  first  object  which  the  surgeon  has  in 
view  in  the  treatment  of  the  pedicle  is.  to 
prevent  hemorrliage,  and,  in  the  altainmen( 
of  this  end  he  should  employ  such  means  «4 
are  the  lea->4t  liable  to  excite,  or  be  followed 
by,  peritoneal  iiiHammalion.  When  ex|»e- 
rience  has  decided  upon  a  plan  which  will 
wiih  certainty  secure  these  I  wo  objects,  the 
one  great  dilUcully  which  atten^ls  the  prac- 
tice of  ovariotomy  will  have  been  overcome, 
and  the  mortaiiJy  "f  the  o[teration,  doubt- 
les<<,  Iw  much  diminislunh  In  the  infancy  of 
ovariolomy  the  early  operators  treated  the 
pedicb^  ♦ipiin  the  simplest  |>rinciplcs.  They 
Becnred  it  by  one  or  two  ligatures  and  brought  the  end:*  of  the  ligatured  out  of  the 
wound  ;  but  ptibsequent  ex|>erience  ha*«  taught  us  that  the  fai'^leuing  of  the  peilicle  by  on»! 
ligature  is  dangerous,  aa<l  cannot  be  adopted  with  salely.  It  dova  not  attain  even  ihe  first 
object  the  surgeon  ought  to  have  in  view,  namely,  secarity  from  hemorrhage;  while  the 
mortality  of  the  casen  in  which  it  has  been  employed  has  been  very  great.  The  pnictice 
of  la:*trning  the  pedicle  by  a  double  ligature,  and  of  bringing  the  emU  out  of  the  w<mnd, 
still  exists,  and  In  Dr.  Clay's  hand^  ba;:*  pro  veil  successful. 

The  fear  of  exciting  [writonitiiS  by  the  pres<*nce  of  such  a  foreign  bocly  as  n  double 
ligature  banging  from  the  wuyml,  and  the  natural  dread  that  surgeons  entertained  of  evil 
conse«{uences  from  the  dec«im|M>s»tioii  of  the  extremity  of  the  ligatin*ed  pedicle  within  the 
pelvis,  rendered  ihe  minds  of  surgeons  satisrted  with  the  practice  just  deticribed,  and 
induced  Mr.  DHlfm  to  urge  the  expediency  of  kee)»ing  the  sirjmgulated  stump  of  the 
pedirlv  oarside  the  wound.  Mr.  Hutchinson  perfected  the  practice  by  the  inln>iuction  ot 
the  clauip.  ITp  to  a  recent  date,  this  practice  wiis  genendly  approved,  and,  aw  can  b« 
eeen  by  the  Klali^ilicA  of  the  ditf'erent  ojM.^rators,  it  has  hilliei'tu  borne  good  fruilM  ;  j<till,  to 
the  minds  of  rerieclive  men,  it  wjn  n4>t  no  sati^ifactory  as  could  be  wished;  the  goonl  which 
was  evidently  acrpiire<l  by  maintaining  the  securctl  jx'dicle  exlertu^l  to  the  wound  wad 
neutralized  in  certjiin  casej*  by  an  nndoubled  evil.  When  the  pedicle  was  lon^r  and  nar- 
row, the  mtMhod  appeared  to  be  good  and  succe^ful :  but  when  the  pedicle  was  shurl  or 
broad,  many  bad  etfects  became  |)erceplible — evils  which  could  only  be  attributed  lo  the 
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trnction  upon  ihe  uterus  and  lia  a(>penilage8  frcnn  tlieir  pelvie  position.  Il  was  tluis, 
tlirieCore,  ilint  otlier  plans  of  treatmeiil  w«.to  IcKiked  lor,  Lv  whicli  tlii*  Iruclion  uji  ihe 
iK'tlirle  could  be  (jl)viateJ,  and  yut  sceurily  t'rcmi  lieiiiorrli!io;e  guaranteed. 

TUh  pliin  of  treatment  wliicli  iiatumlly  ♦'i»gjit'i*lL*d  itself  wns  llie  droppiiirj  in  of"  the 
pedicle  with  Ihe  divided  lijialiire^  and  eliiti  was  first  done  in  lK2i»  Lj  David  Koj^ers,  of 
J^ew  York,  who,  in  removing  nn  ovarian  tumor,  applied  a  ligature  to  the  pedicle,  cot 
short  hoth  extremities  of  the  ligatwres,  returned  the  pedicle  into  the  ahdotnen,  and  closed 
the  external  wound.     His  patient  made  a  good  recovery. 

Thir*  plan  of  treatment  did  not  meet  witli  general  approval.  It  was  too  bold  and  incon- 
sistent with  all  past  experience  and  proie-sj^ional  |>rejndices,  and  fell  to  the  groynd  It 
wns  repealed  at  intervals  by  otiier  surgeons  with  tolerable  success,  and  has  now  gained  a 
strong  hold  on  the  professional  mind,  and  bids  fair  to  become,  in  certain  cases,  a  more 
general  practice.  I  may  mention  here  that  Sir  IL  Brodie  had  some  confidence  in  this 
practice,  for  in  184.>,  when  discuKsing  the  ease  upon  whieli  Mr.  Aston  Key  had  operated 
without  sacceiis,  at  Guy's  Ilaspital,  he  expressed  his  belief,  that  the  right  trealmeul  lyf 
the  pedicle  was  to  drop  it  in  anil  close  the  wound,  and  that  if  success  could  be  secured,  it 
would  be  by  such  means.  I  make  this  stalement  on  tlie  autitority  of  Dr.  Oldhant,  who 
heard  the  remark. 

In  a  fatal  ca<se  recorded  by  Dr.  Peaslee  in  the  'American  Journal  of  Medical  Science*,' 
Jidy,  Irtfio,  in  which  this  practice  was  adojued  and  death  ibllowed  the  operation  on  ihe 
seventeenlh  day,  the  extremity  of  the  pedicle  was  found  to  he  atrophied,  but  nut  slough- 
ing, and  the  ligature  was  covered  with  an  exudation  of  lytn|ih  which  luid  already  become 
somewhat  organized.  In  a  case  occurrijig  in  my  own  prjictice,  the  pedicle  was  .secured 
with  a  carbolized  ealgut  ligjiture  which  was  cut  short  and  din>pped  in,  and  when  the 
jtatienl  died  a  year  sub6ei(Uently,  from  some  other  cause  lliau  the  diseajse,  no  traces  iW  the 
ligaiure  were  visible,  nor  even  an  adhesion,  the  fimbriated  end  of  the  divided  [ledicle 
being  free.  In  our  profession,  however,  a  theory  when  ot»ce  established  rapidly  develops, 
and  a  [>ractice  whitdi  is  based  on  a  received  prificif^le  ?oon  im[irov»'S,  The  professional 
mind  having  realized  the  fact  that  the  [»edicle  of  an  ovarijin  tumor  might  witli  salety  be 
slrangh'd  by  a  ligature,  dropped  into  tin-  abilomen,  and  the  wound  closed  ;  and,  luiving 
been  taught  by  the  results  oJ"  ex|ierience  tliat  the  strangled  extremity  of  the  pedicle  did 
neither  decompose  nor  set  up  any  (leritoneal  mischief,  hxiked  out  for  some  other  plan  of 
treiitinent  by  which  the  presence  of  the  foreign  body,  the  ligature,  might  Ih?  done  away 
with.  As  a  result,  tl»e  division  of  the  pedicle  by  the  ecraseur  was  tried,  while  that  by 
the  actual  catdery  has  been  introduced.  The  use  of  the  cautery  is  a  bold  practice,  and 
lias  the  advantage  of  past  ex[>erience  in  its  favor,  since  I'rom  the  earliest  times  the  hot 
iron  has  been  a  favorite  means  of  arresting  liemorrhage,  even  from  large  vessels.  In  the 
veterinary  art  il  is  also  still  eonstanily  employed-  Mr.  liaker  Brown,  to  whom  the  credit 
of  its  applicalicui  is  imtpiestionably  due,  itdbrms  us  that  his  experience  of  this  form  of 
practice  is  very  good,  and  that  of  Skolherg  of  Stnckliolm  ts  certainly  startling.  But 
hemorrhage  at  times  follows  the  practice  and  renders  it  uncertain,  I  have  lost  iwo 
patients  from  this  cause.  [An  analysis  of  cases  of  com|dcte  intra-[>eritoj»eal  ligature  in 
ovariotomy  will  be  fouiul  in  '  St.  Bartholomew's  Hosiutal  Iiej>orts'  for  1h78.  This  |»aper 
is  especially  valtiable,  becawse  it  gives  the  results  o\'  post-mortem  examination  of  the 
[►edicles  so  treated.  ?»Ir.  D(nan,fhe  author,  considers  the  ligntui'e  preferable  to  the  eh\mi>, 
and  believes  that  death  in  the  cases  examined  was  seldom,  if  ever,  due  to  the  raetliod  of 
securing  the  pedicle.] 

On  llic  whole,  the  evidence  seeois  to  indicate  that  the  practice  is  good  in  certain  caae^ 
— that  in  short,  fleshy,  and  broad  pedicles,  the  cautery  is  elhcienl,  but  that  in  the  long 
and  thin  il  is  unnecessary,  other  treatment  being  more  applicable.  More  liicts,  however, 
are  required  before  the  cautery  can  be  generally  received  into  practice,  although  by  nieana 
of  the  cautery,  aided  by  the  crushing  of  the  extremity  of  the  pedicle,  safety  may  be 
found  even  in  extreme  cases. 

What,  then,  it  may  be  asked,  is  the  right  treatment  of  the  pedicle  of  an  ovarian 
tumor?  Is  it  always  to  be  secured  by  one  method?  and  if  not,  under  what  circumstaucea 
is  the  plan  to  vary  ? 

f Joing  back  to  [last  experience  we  have  ascertained  that  if  iJie  j)ediele  is  (o  be  tied,  it 
should  be  in  at  least  two  places  ;  and  thai  all  traction  on  the  pedicle,  and  as  a  consequence 
on  the  uterus,  is  to  be  regarded  with  apprehension,  anvl,  therefore,  to  be  avoideil.  "VYe 
have  learnt  that  the  pedicle  may  be  ligatured  in  two  or  three  parts,  dropped  buck  into 
the  pelvis,  and  that  the  ends  of  the  ligatures  may  be  left  hanging  from  tlie  woujid  with  a 
good  result  ;  and  that  the  pedicle  may  also  be  fastened  externally  by  means  uf  a  clamp 
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with  equal  success.  But  we  have  niso  ascertaine«l  that  good  success  is  gained  by  drop- 
ping ttie  |H-dlL'le  itUo  the  ahdomen,  iifter  Its  division  by  tlie  crushing  chimp  and  cautery, 
iiflLT  it  hiis  bfun  ligiitured  in  two  or  more  portions  find  the  ends  of  tlie  lignture  been 
cut  off. 

It  would  appear,  as  far  as  present  experience  goes,  tiiat  in  the  case  of  long  (w^dicles,  the  , 
best  practice  h  to  fix  them  externally  by  me^ns  of  a  chimp ;  with  short  and  broad  |>ediele»| 
in  which  the  vessels  are  Uf^sually  small  the  cautery  may  !te  employcil ;  or,  the  pedicle)!*  liga- 
tured in  two  or  more  parts  with  s^toul  «iilk,  the  ends  vf  the  ligatures  cut  otf,  the  stump 
dropped  in,  and  the  wound  afterwards  closed. 

If  pub!*equerjt  ex[>erienee  proves  that  the  cautery  18  to  he  relied  on,  whether  aided  or 
not  by  other  means,  we  ghall  doubtleeis  have  dipcovere<l  a  plan  of  lr«*atment  which  bids 
fair  to  do  more  for  ovariotomy  than  any  other  improvement  of  modern  lime.s.  Hitherto 
it  lias  been  in  the  treatment  of  short  and  broad  pedicles,  the  class  of  case^  for  which  the 
at'iujil  cautery  is  now  proposed,  that  ovariotomist*  have  experience*!  so  much  ditliculty; 
but  at  present  the  [>ractice  can  hardly  he  siud  lo  have  jet  arrived  at  any  slate  of  certainty. 

In  tills  treatment  of  adhesioiH,  our  practice  should  be  governed  by  like  principles. 
When  they  are  slight,  they  may  be  broken  down  ;  when  strong,  they  may  be  divided  or 
ligatured,  or  [►erhaps  destroyed  by  the  cautery.  Wiien  large  vessels  exist,  they  mu*st  1>e 
tied  until  the  crushing  and  cauterizing  plan  of  treatment,  has  been  [>eriected.  But  let  no 
risk  be  run,  let  the  ligature  be  applied,  and  their  ends  cut  otf-,  rather  than  incur  any  chance 
of  bieedirig. 

On  sponging  out  the  pelvis. — The  tumor  having  been  removed  and  the  jM^dJcle 
secured,  it  will  be  well  U>  examim."  the  opposite  ovary,  to  be  sure  of  its  healtbines.'*,  and 
then  to  turii  attention  to  the  presence  of  the  Jiuid  or  blood  that  may  have  escaped  into 
the  pelvir^  diu'iijg  the  operation.  If  the  fluid  of  the  ovarian  cyst  ha**  been  of  the  serous 
kinti,  and  the  evidence  of  the  extnivasaticm  of  blood  into  the  abdomen  is  purely  negalivfl,,. 
there  will  be  little  or  no  n<'ed  of  running  the  risk  of  irritating  the  pt^ritoneum  or  pelvic^ 
organ!*  by  the  ap[tlication  of  a  s[H>nge ;  for  the  thin  serous  fluid  of  ovarian  cysts  is  rea<bly 
absorbed,  and  the  presence  of  a  little  blond  of  snuill  coiirierpiPiicc,  since  we  know  from 
experience  that  blood  may  be  extensively  etftised  into  a  joint  and  no  evil  follow,  as  it  may 
into  the  cellular  tisi^ueof  u  parr  and  yet  be  absorbed.  (Hustetndan.s  will  also  readily  rccsdl 
cases  in  which  blood  luts  been  effused  into  the  ixTitoneal  cavity  without,  of  necessity,  any 
serious  result.  A  sponge  must  not*  therefore,  be  ap[)lied  to  the  delicate  surface  of  the 
peritoneum  without  good  reason,  and,  where  the  fluid  of  the  ovarian  cy^t  has  been  Eiimply 
serous,  aiul  no  evidence  of  the  effusion  of  blood  in  any  quantity,  there  is  no  need  to  use  n 
spi>nge.  When  retpiired,  it  should  be  new^  of  the  softest  kind,  and  well  wanned,  two  or 
more  dips  info  the  jielvis  being  carefully  made,  to  free  the  cavity  from  all  foreign  matter. 
The  sponge  is  I'ar  juefendjle  to  flannel,  for,  when  properly  cleanse<l  and  soft,  it  is  fjuiic 
unirritating,  and  not  so  likely  as  flannel  to  have  any  foreign  matter  beliind.  The  s(MUtgH, 
however,  shouhl  always  be  carefully  employed  when  there  has  been  any  escape  of  mucua 
or  other  thick  ovarian  fluid,  and  when  tnucli  blood  has  been  efftised  ;  indeed,  in  tho*c 
cases,  much  care  is  rc([uired  to  cleanse  the  pelvi:*  and  abdominal  cavity  from  all  such  irri- 
tating materials.  The  number  of  sponges  jind  forceps  employed  should  tdways  be  countedi 
before  and  after  the  operations  for  obvious  reasons.  [These  artiih's  have  been  carideiMily 
left  in  the  abdomen,  and  the  sutures  a[iplied.] 

Treatment  of  the  Twound. — The  operation  completed,  the  pelvis  cleansed,  the 
oppositi*  ovary  examined,  and  all  signs  of  heniorrhage  absiiot,  the  surgeon  may  then  pro- 
ceed to  the  closure  of  the  wound.     He  should  do  this  by  means  of  deep  and  ?uperHctnl 
sutures,  and  he  may  use  silk  or  silver  sutures  according  to  fancy.     In  my  early  operations 
I  preferred  silver  sutures  which  I  have  now  discanled,  as  1  do  not  find  them  less  irritating  . 
than  silk,  and,  in  their  removal,  they  are  more  liable  lo  scratch  and  tear  the  tissues  I 
through  which  they  are  dniwn  than  the  fine  white  plait,  sold  by  fishing-tackle  makers, 
wliich  I  am  now  in  the  habit  of  employing.     These  sutures  shuuld  Im"  inserted  at  interval)! 
oi^  an  inch,  and  incltnle  the  muscles,  attd  peritoneum  ;   intermediate  su|H'rficijd  suturef  i 
being  inserted  through  ihe  skin.     When   union  has  taken  place,  they  sltould  be  removed,  I 
any  time  b«'tweeii   llirei*  ami  six  days  being  suital>lc.     When  re^wiir  lias  taken   place,  no] 
object  is  gained  by  leaving  lUam  in  sifu  :    they  are  then  foreign  bodies,  and  should  bo 
removed. 

JJrainarfC'tiibei, — In  all  complicated  cases  where  the  peritoneum  has  been  much  involved 
and  I  here  is  a  probability  of  hemorrhage  or  serous  exudation,  the  intro<luction  of  a  drain- 
age tulie  at  the  lower  angle  of  the  wound  sliould  be  followed.  One  miMJe  of  glass  \6  better 
than  the  india-rubber. 
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The  aller-treatment. — AVhenever  a  patient  liris  taki-n  eliloroform  or  any  anwin- 
thtjtii"  inJxM»r<^,  it  is  wi.-t!  \o  kt'tjp  the  stoinuch  as  quiet  as  fK>t**ible,  and  as  the  Iwnetiiof  au 
opiate  alier  the  •jperation  is  always  orreat,  it  is  wti>e  to  administer  it  by  tlie  ri?ctnm.  In 
aixloDiiiail  operations,  thi;^  pnuMice  is  of  great  value,  and,  for  some  ywirs,  I  have  been 
accustomed  lo  give  a  half  ^rraif*  of  niorphia  siip|)ository  after  every  ovjirian  o[>era(i<>ri,  aa 
well  as  after  others  of  hernia,  ruptured  perineum.  &0.  Tlie  suppository  sijoiilJ  he  admin- 
istered before  tlie  patient  has  recovered  from  the  efVeets  of  the  aaiesthelie, and  care  should 
be  taken  that  it  be  pa-^'sed  well  into  the  rertum.  If  pain  appear,  tlie  supfn)sitory  may  be 
re|ieated,  but  it  is  rarely  necessary  to  atlininister  it  more  than  once  a  day,  at  bedtime. 
The  patient's  rot>m  shonld  he  kept  cool  and  airy,  as  in  other  cases  of  operation.  For  tlie 
first  two  days,  milk  or  l>arley  water  form  gi-nerally  the  chief  diet;  hut  should  sickness 
supervene  as  a  result  oreliloroforni,  ice  and  milk,  or  ice  and  soda  water  should  be  admin- 
istered;  and  everything  should  he  cold.  If  ii  continues,  food  ouLrhl  in  he  given  two  or 
t!iree  times  a  day  by  the  rectum.  As  8cK>n  as  the  stomach  will  admit,  fresh  mea(,  brandy^ 
and  wine  ought  carefully  to  be  given,  ihe  object  bein^^  in  these  cases,  jis  in  all  others  of 
general  surgery,  after  the  Hrst  three  days,  to  keep  u\)  the  powers  of  the  [>atient,  and  so 
enable  nature  to  eomplete  the  cure.  The  application  of  an  ice  hag  to  the  abdomen  I  have 
found  of  great  advantage,  and  an  ice  cap  to  the  Iiead  when  the  temperature  rises.  [Dr. 
T.  G.  Thomas  favors  the  application  of  cold  to  the  trunk  after  ovariotomy,  if  the  tempera- 
tare  becomes  elevated,  and  «is*:\s  for  the  purpose  the  '*  fever-cot,'*  which  is  so  arranged  that 
cold  water  effusions  can  be  resorted  lo  without  disturbing  the  patient.^]  Tlie  urine  ought 
to  be  drawn  uir  periodically  by  the  catheter,  and  when  the  bowels  require  relief,  tlieir 
action  should  be  rendered  easy  by  the  use  of  enemnta.  The  bladder  should  never  he 
allowed  to  become  distended,  nor  the  bowels  be  left  loaded  too  long. 

On  the  use  of  opium  a  few  remarks  remain  to  be  made,  for  upon  this  point  the  practice 
of  surgeons  appears  lo  be  undergoing  a  eliange.  In  the  early  operations  of  ovariotomy  it 
was  extensively  employefl,  and  at  the  present  time,  some  are  still  free  with  its  use,  but 
there  is  good  reason  to  believe,  that  in  this  operation  as  in  other*,  a  very  free  a<iminisira- 
lion  of  the  drug  in  every  case  is  not  attended  by  such  good  resuh.s  as  could  lie  wished  i  ami 
that  in  a  j)atient  under  ils  full  influence,  a  wouud  does  not  repair  so  mpidly  an<l  favMnibly 
as  in  another  where  natural  processes  are  allowed  to  progress  without  interference.  Opium 
carefidly  given  to  aUay  pain  and  cause  sleep,  is  a  drug  upon  the  value  of  which  there  can- 
not he  a  iloubt,  but  o[dinn  administered  with  snlhcient  freedom  to  bring,  and  repeated 
often  enough  to  maintain,  a  jiatieut  nnder  its  inlkience,  is  a  drug  the  use  of  whieii  a  sur- 
geon shoidd  hv.  on  his  guard.  In  o\arian  cjuses  it  onglit  not  to  be  given  in  larger  quanti> 
ties  than  sufficient  to  allay  paiu  and  secure  sleep.  A  patieot  shoidd  not  be  kept  under  its 
full  intluence,  unless  there  are  sj)ecitie  reiisons  tor  it.  It  is  best  administered  hy  the  l>owel, 
being  less  liahle  to  cause  injurious  etfeots,  and  more  likely  to  proiiuce  good,  since  it  is 
libsorhi'd  as  rapidly  by  t!ie  rectum  as  by  the  stomach,  and  in  abdominal  operations^  it  lends 
Diueh  lo  maintain  that  reipiisite  t|uieseenee  of  intestinal  actions  which  in  all  such  cases  is 
go  desirable.  In  my  own  practice  I  have  been  accustomed  for  some  years  to  administer 
opium  by  the  bowel  in  [yreference  to  the  stomach,  in  all  cases  of  abtloniinal  surgery. 

After  tlie  operation  of  ovariotomy,  patients  may  become  firegnant.  Many  of  mine 
bave  done  so,  and  in  one  case  recorded  in  the  '  Gaz.  Med.  de  Paris,'  1873,  a  palient  had 
twins,  one  male  and  the  other  femah*. 

Ovariotomy  may  even  succeeil  when  p^iibrnied  upon  a  pregnant  womau,  Mr.  Spencer 
Wells  has  re|>orted  nine  such  operations  with  eight  recoveries.  In  five  of  the  nine  cases 
pregnancy  preceded  and  living  chiUhen  w«M-e  born  after  natural  labor,  and  in  ivU  these, 
the  operation  was  performed  withiji  the  fourth  month.  In  the  other  cases  a  miacarriage 
occurred. 

On  the  treatment  of  suppurating  ovarian  cysts — When  an  ovarian  tumor 
is  breaking  down  an«l  uudergiting  disurgani^^ing  or  su|»iturali\e  changes,  whether  sjjontane- 
ously  or  after  tapping,  it  has  been  already  slated  that  it  is  the  surgeon's  duty  to  interfere, 
and  to  remove  what  is  a  serious  source  oi'  constitutional  irritation,  and  which,  if  left  to 
itself,  must  to  an  almost  certainty  <lestroy  life.  This  should  be  done  by  means  of  an  ex- 
ploratory o()eration.  WIten  the  tumor  can  be  removed  as  a  whole,  s<»  much  the  better; 
but,  when  it  has  contracted  such  adhesions  with  the  parts  around  as  to  be  practically 
immovable,  as  miieli  of  the  lumor  should  be  turned  out  of  the  parent  cyst  as  possible,  and 
the  cyst  itself  slilched  to  the  njargins  of  the  wound,  the  su[ipurating  cavity  being  well 
washed  out  once  or  twice  daily,  and  a  dminage  tube  left  in.     I  have  recorded  an  excellent 

[1  New  York  Med,  Journal,  August,  1S7S.] 
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example  of  tliis  practice  in  *  Guy's  Hosp,  Rep.*  for  1808,  wIilto  a  woman,  ret.  84,  wii»5 
suecessfiilij  treated  by  these  mean*  ;  and  more  recently,  in  1874,  I  removed  a  suppurating 
ovurinn  cyst  iissoci^it<'d  with  nciite  peritonitis  with  a.  successful  result. 

[Vaginal  Ovariotomy  has  been  adopted  in  a  few  cases  wliere  the  tumor  was  small 
and  tree  Ironi  adht'sions.] 

[Battey's  operation,  oophorectomy,  and  normal  ovariotomy  are  the  ttrm^  em- 
ployed to  designate  tlie  removal  of  the  ovariei*,  wlien  there  h  no  marked  diswise,  for  the 
purpose  of  causing  cessation  r4  menstniution.  The  opt- nition  was  first  performed  by  Hrgar, 
but  Battey,  of  Georgia,  placed  the  procedure  in  such  a  favorable  lijjht,  that  the  profession 
liuve  accepted  it  as  an  adviealde  operation  in  certain  r4ise8,  and  have  given  it  liis  name.  The 
ovaries  may  be  removed  by  the  abdominul  or  vaginal  section,  though  the  former  seems  to 
be  prefemble.  Dr.  Munde^  gives  a  list  of  120  cases  with  28  deaths,  or  2'2A\  |>er  cent. 
mortality.  Oophorectomy  has  been  done  to  relieve  hemorrhage  accompanying  ulerinfl 
fibroids*  and  us  a  means  of  treatment  in  epilepsy  supposed  to  he  due  to  ovarian  irritation. H 
The  status  of  the  operation  is  still  uncertain,  though  it  has  many  able  advocnies:  Ruch  U8 
Sims,  of  New  York  ;  Goodell,  of  Philadelphia ;  and  llegar,  of  Freiburg.— J.  B.  li,] 


Extirpation  ok  the  Uterus. 

This  operation,  extirpation  for  fibro-cystic  disease  and  fibrous  tumors  filling  the  abdo- 
minal cavity,  is  one  that  will  probably  become  more  frequent  as  lime  progrtsst-s  ;  but, 
under  any  circumstances  the  operation  ought  not  to  be  undertaken  until  the  tumor  has 
ac<iuired  such  dimensions  ns  to  threaten  life,  or  to  render  what  remains  of  it  miserjible- 
These  tumors  have  often  been  mistaken  for  ovarian  and  o[>eruted  ypon  as  such,  the  mistake 
in  diagnosis  having  only  been  discovered  during  the  operation.  As  a  rule,  they  are  slow  in 
their  growth,  solid  in  their  nature,  and  low  down  in  their  pelvic  position.  They  usually 
also  attack  women  at  a  later  period  of  life  than  ovarian  tumors.  In  1873,  I  removed  a 
fibrous  tumor  the  size  of  a  large  cocoa-nut  from  the  right  cornu  of  the  uterus  at  the  same 
time  that  I  removed  a  large  ovarian  tumor  from  the  left  ovary.  The  lady  was  set.  51,  and 
recovert^d. 

The  fibro-cystic  uterine  tumors,  however,  often  present  all  the  external  features  of  the 
more  solid  ovarian^  and  cannot  be  diagnosed,  more  particMlarly  when  a  pelvic  examination 
j*eveaU  but  little.  When  the  uterus  can  he  made  out  to  form  jtart  of  the  tumor,  and  to 
move  with  it;  when  the  uterine  sound  can  be  passed  fredy  into  the  cavity  of  the  uttrus, 
and  be  made  to  extend  thr  beyond  its  normal  distance;  when  at  each  monthly  period  the 
llow  is  profuse  ;  when  the  tumor  is  fixed  well  in  the  pelvis,  and  the  abdominal  veins,  tfcc,  are 
turgid  from  its  mechanical  pelvic  jiressure,  something  more  than  a  suspicion  of  ita  fibro- 
cystic nature  may  be  formed ;  but  when  none  of  these  symptoms  are  present,  the  diag- 
nosis cannot  be  made  with  certa*nty. 

The  operation  of  extirpation  of  the  uterus  has  been  performed  with  success  by  Clay  of 
Manchester,  Storer  of  Boston,  Koeberle  of  Strasburg,  Keith  o(^  Edinburgh,  Wells, 
Thornton,  Davies  Colley,  antl  myself.  My  own  case  wjus  in  the  person  of  Miss  M.,  ti?l. 
26.  The  tumor  liad  been  growing  for  three  years,  and  for  this  she  had  bc«n  under  the 
care  of  Dr.  Oldham,  who  btdievcd  the  ca^e  to  be  one  of  ovarian  disease.  He  sent  her  lo 
me  for  operitfion.  On  May  It),  1871,  I  operated,  nnd,  finding  the  uterus  and  both  ovaries 
diseased,  1  removed  the  whole,  fixing  its  base  with  a  large  chunp.  An  uninterrupteti. 
recovery  took  phice.     Full  particulars  will  be  found  in  the  'Trans,  of  Obstet.  Soc.,*  1873,* 

1  have  oi»erattrd  on  three  other  cases,  btit  not  successfully,  one  patient  tlying  from  hemor- 
rhage C4iused  by  the  rupture  of  a  pelvic  vein,  and  the  others  from  the  shock  and  }M*ritonitis. 
In  two,  I  removed  the  uterus  and  its  tumors  by  means  of  the  chain  ecraseur  ma<le  by 
Meyer,  of  Great  Portland  Street,  and  I  believe  this  to  be  the  best  instrument  for  th« 
purpose.  The  chain  should  be  pansed  well  round  the  base  of  the  growth,  and  screwed  up 
slowly. 

Mr.  Spencer  Wells  prefers  a  stout  pin  about  the  size  of  a  penholder,  arounel  which  a 
figure-of-8  ligature  is  passed,  the  two  together  acting  as  a  clamp. 

This  operation  is  the  gravest  that  the  surgeon  can  undertake,  the  shock  to  the  «y»tem 
being  hir  greater  than  in  ovariotomy.  A  good  account  of  the  cases  done,  up  U>  18^6, 
will  be  foun<l  in  the  '  American  Journ.  of  Med,  Sciences,'  for  January,  18GC, 

[Ceesarean  section. — ^This  oj>erniion  for  fyiving  the  mother  and  child  In  cnmt^  of 
deformity  of  the   pelvis,  or  for  rescuing  the  child  when   sudden  death  of  the  [wrent  Uhs 

['  American  JournAl  of  Obsteirice,  January,  1880.] 
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ccurred,  really  belongs  to  the  rlomain  of  obstetrics.  Parrots  opcrntioriy  the  removal  of 
the  uterus  after  the  ehibl  has  been  thus  delivered,  ia  al.io  properly  considered  in  worka 
treatin;^  of  this  department  of  medical  science.  An  abdominal  incision  is  made  as  in 
ovariotomy  in  both  openitions  and  the  subsequent  steps  taken  as  indicated.  The  atatiBtics 
of,,  and  the  best  nielho<U  to  be  adopted  in,  both  operations  will  be  found  fidly  discussed  in 
the  elaborate  papers  of  Dr.  R.  P.  Harris,  contained  in  the  'American  Journal  of  Medical 
Sciences'  for  1879-1880.  Dr.  E.  Rirhardson,  of  Philadelphia,  has  recently  perlbrmed 
the  Porro  operation,  and  saved  both  mother  and  child. 

G-astro-elytrotomy. — Tliis  optration  is  called  for  in  certain  cases  where  Caesarean 
section  or  craniotftniy  wuuM  otherwise  have  to  be  performed  in  order  to  save  the  life  of 
the  mother  or  child,  or  both.  It  wa^  performed  by  Uito:en  in  1}^20,  who  is  ^aid  to  have 
been  the  earliest  o|verator.  It  !ia8  been  revived  of  late  by  Dr.  T.  G.  Thornas,'  and  to 
whom  is  due  all  credit,  for  he  was  not  cognizant  of  the  e;»rlier  fiistory  of  the  operation. 
The  object  of  the  operation  is  to  deliver  the  child  throii«rli  an  opening  made  in  the  abdomen 
and  upper  j>art  of  the  vagina,  when  impending  death  of  the  mother  during  gesUition,  or 
obstruction  lo  natural  delivery  during  parturition,  rrndt-rs  birth  by  the  natural  paswiges 
impossible.  It  is  properly  laparo-elytrotomy,  and  not  gastro-elytrolomy.  The  incision 
is  made  parallel  to  Poupart*s  ligament,  and  about  three-quarters  of  an  inch  above  it, 
from  the  spine  of  the  pubcs  to  the  anterior  swpc^rior  spine  of  the  ilium.  When  the  peri- 
toneum is  reached  it  is  pushed  off,  as  in  ligation  of  the  common  iliac,  and  the  vagina 
0[)ened  close  to  the  neck  of  the  uterus.  This  step  is  facilitated  by  pushing  the  vagina 
upward  with  .a  sound  introduced  frora  lielow.  Tlie  mouth  of  tlie  uterus  is  next  made  to 
present  lo  the  opening  in  the  abdomen  and  vagina,  and  the  child  is  extracted.  The 
special  precautions  to  be  taken  and  the  details  of  the  operation  will  be  found  discussed  in 
obstetrical  treatises J.  B.  R.] 
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CHAPTER  XXVIII. 

AFFECTIONS  OF  THE  MUSOLES  AND  TENDONS. 

Contusions. 

Contusions  of  muscles,  as  of  other  parts,  may  occur,  and  when  severe  may  be  followed 

,  not  only  by  want  of  power,  but  by  absolute  w:isting.     Thus,  in   I8fi3,  I   saw  a  man,  vk'X. 

I  44,  who,  five  months  before,  received  a  severe  contusion  of  the  left  deltoid  musele  from  a 

'  fall  upon  the  shoulder,  and,  as  a  consequence,  tlie    nmscle    had   completely  atrophied, 

although  there  was  no  loss  of  sensation  over  the  muscle,  and  in  all  other  respects,  the  limb 

wa.4  normal. 

WJien  wasting  takes  place,  the  muscle  shotdd  be  stimulated  by  galvanism  before 
degeneration  has  proceeded  too  far.  When  due  to  the  want  of  nerve  force,  there  ia  little 
hope  of  any  good  result  Inking  obtained  nn*lcr  any  treatment. 

Subcuta&eous  rupture  of  muscle  to  a  slight  degree,  is  far  from  being  uncom- 
mon, pariicularly  of  the  deltoid,  but  its  complete  rupture  is  very  rare.  In  most  ciises  uf 
strains,  ?iome  rupture  of  a  mu«cle  takes  place^  which  often  shows  itself  by  the  etfusion  of 
blood  into  the  part. 

At  limes,  a  muscle  is  torn  across  by  over-action,  as  in  tetanus,  the  rectus  abdominis 
.being  that  most  frequently  affected,  but  the  psoas  has  been  said  by  Mr.  Etude  to  be  so 

[■  Amorioan  Joarual  of  Obstetrics,  1871.] 


75G 


AFFECTIONS    OF    TUE    MUSCLES    AN'D    TENDONS. 


injured.  Seilillot  roporls,  that  out  of  Iwenty-eight  ca-^es  of  ni]itnr«?d  raosclc,  thirleen 
o<:curred  at  its  |Joint  of  junctiin*  with  the  tendon.  He  ^ays  abo,  thiit  rupture  occurs  only 
in  some  involunt^ary  action  of  the  muscle,  or,  when  it  \a  taken  unawares.  In  18.>9,  I 
attendi'd  a  ninn,  mt.  21.  who  ruptured  tlit?  left  rectus  alntaminis  above  the  umbilicus,  when 
jumping  with  some  bricks  in  Ins  hand.  He  was  colhipscd  utter  the  accident,  and  when  I 
saw  him  tlie  next  day,  the  two  ends  of  the  muscle  were  so  far  asunder  as  to  allow  the 
fingers  to  be  plae.ed  between  them.  In  1K03  I  also  attended  a  man,  a»t.  CJ,  who,  when 
lifting  a  cask  with  his  bo<ly  bent,  fell  an  aeute  pain  in  the  [»o!*ttHior  part  of  one  thig^h,  '^aa 
if  he  iiad  been  struck  with  a  potato;"  he  fell  forward,  and  was  unable  to  walk.  When  I 
saw  him  two  days  after  the  accident,  the  seini-meinbrauosu.s  mus^cte  had  clearly  been 
divided  at  its  origin  from  the  tuber  iinchii ;  the  body  of  the  muscle  could  be  felt  as  a  loose, 
flt^shy  ra.'i*is,  and  below  the  tuberosity  of  the  ischium,  a  marked  detieieney  was  present.  I 
have  aliio  the  notes  of  a  case  of  complete  laceration  of  the  exten.sor  triceps  muscle  of  the 
tlii«r!i  above  the  patella,  in  a  railway  inspector,  who  ^aid  that  it  gave  way  with  a  report 
on  his  attempting  to  8tart  off  suddenly  for  a  run.  In  this  ca-ie  there  was  great  effusion  of 
blood  into  the  jiart  within  a  few  hour*,  which  had  subnidetl  after  the  applicjition  of  ice, 
the  separation  of  the  muscle  from  the  patella  being  very  distinct.  In  drawing  (Fig.  4Gf>), 
ruptnre  of  the  rectus  femoris  is  illustrated,  and  was  taken  from  a  male  patient,  a?t.  42. 

[In  a  case  recently  observed  where  the  rjuadriceps  extensor  femoris  was  torn  from  the 
patella,  the  union  that  took  place  was  good,  and  the  patient  could  walk  yp  and  down 
stairs  almost  perfectly.  After  tlie  injury  had  been  found,  however,  that  part  of  liie  vadium 
externua  retained  its  attachment  to  the  patella.] 

Fio.  466. 
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Ruptur«  of  re«tai  f«morifl  Jntt  aboT«  p«toll*  in  a  man,  wL  A2- 

Minor  degrees  of  Inceration  of  muscles  are  of  common  occurrence,  and  often  followed 
for  many  months  by  pnin,  stirtriess,  and  want  of  power  in  the  pari,  th*.*  jain  disappearing 
for  a  time  to  reappi-aron  any  over-action  of  the  weakened  muscle.  These  pains  are  often 
called  rlieumalie. 

iMr.  Poland  recorda  in  his  *  Fothergillian  Prize  Ess/ty'  two  cashes  of  complete  rupture  of 
the  rectus  abdominis  muscle  in  the  hypogastric  region,  so  that  the  finger  could  be  laid  in 
tlie  dents  between  the  retracted  ends,  lioth  occurred  in  the  wards  of  Guy's  IlospitJil,  mid 
in  men  of  advanced  years  suffering  under  organic  disease,  the  one  had  an  advanced  stage 
of  bladder  and  kidney  mischief  the  sequehe  of  old  stricture,  the  other  was  suffering  from 
a  ndapse  after  continued  fever  In  both,  the  accident  had  been  caused  by  a  tall  across 
the  iron  rods  of  the  bedstead  in  a  vain  altemjit  to  rise  and  walk,  and  both  died  a  few 
days  after  the  accident,  when  complete  rupture  of  tlie  rectus  wjis  found  in  the  middle  of] 
the  hypogastric  retjion.  Coagulated  blood  wfia  present  between  the  divided  ends  as  if 
only  just  poured  out.     No  signs  of  re[)air  existed. 

TuEATMENT — Itt  all  cases  of  completely  ruptured  muscle,  the  parts  must  be  relaxed 
in  i>rder  that  the  divided  ends  may  be  made  to  «p|»roximatc  as  much  as  poiisible,  and  be 
fixed  at  rest,  so  that  repjiir  may  not  be  interrupted.  When  much  effusion  of  blood  or 
Serum  ffdlows,  ice  may  be  applied  in  a  bag;  and,  when  absorfition  has  somewhat  advanced, 
u  stimulating  liniment  hastens  recovery  and  gives  comfort.  When  these  are  not  attended 
to.  repair  cannot  go  on;  indeed,  as  a  consetpjence  of  neglect,  supjiuration  is  by  no  means 
a  rare  result,  as  is  seen  in  psoLis  abscess.  When  the  laceration  has  lx*en  complete,  |iermft« 
nent  w«'akness  will  remain,  and,  when  the  abdominal  muscles  are  at  fault,  some  hernial 
protrusion  of  the  abdominal  contents  will  take  place.  In  A  man  who  fell  from  n  t^hip's 
ladder  upon  a  blunt-pointed  iron  bar,  and  had  severe  rupture  of  the  abdominal  musclei 
attached  to  the  anterior  half  of  the  crest  of  the  ilium,  a  large  liernial  i^rotrusion  existed, 
and  I  Could  i)ress  my  tist  into  the  opening  through  the  muscles.     In  such  cases  tOllM  arti- 
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licial  siipiiort  is  permaiuTirly  THH'<U'd,  [^Ir.  Lister'  liasojK^raJed  aiitisejitically,  and  u[>y>li«jd 
sudirra  to  a  niptiirecl  tour-ljcnckd  txton.sor.     llo  ohtjuiiLMl  a  g(wn\  result,] 

Compound  laceration  of  muscle. — When  muscles  are  laceralfd  ia  coanerlion 
with  wttumis  of  the  soft  parts  rtiveriiig  tlit-m  the  Injurj  is  grave,  and  tin.*  primary  «iaii»rfr 
of  the  cjise  as  well  as  the  prognosis  as  to  ihe  future  use  of  the  part,  turns  upon  the  amount 
of  laceration.      In  compound  fraefun'si,  Sny.^  this  far-t  is  well  known. 

But,  at  tinit-s,  muscle,-*  are  loni  out  tiiroiigh  skin  wounds,  or  are  ruptured  at  the  lime  of 
the  iu*ei«lent,  and  may  even  liang  out  of  the  wound.     When   this  is  tlie  ease,  the  muscle, 

•  unless  much  cruslied  or  injured,  must  not  he  eut  away  hut  replaced  in  position  as  well  as 
posaible,  and  to  further  tiiis  end,  the  wound  in  the  stjft  parts  may  be  enlar<red.  One  of 
tlie  worst  cases  of  this  kind  I  have  ever  seen  I  attended  with  Dr.  Mason  of  the  Barhiean. 
It  was  that  of  a  gentleman,  an,  22,  who,  when  sleep-walking,  fell  a  height  of  forty  feet  out 
of  a  window  on  a  gtass  skylijrht.  Among  other  injuries  he  .sustained  a  lacerated  wownd  of 
his  right  thigh  and  complete  division  of  the  body  of  the  inner  hamstring  muscles.  When 
I  saw  him,  a  large  ma-sia  of  well-developed  muscle  protruded  from  the  skin  wound.  I 
enlarged  the  opening  in  the  integument  and  careftilly  replaced  the  muscle,  keeping  tlie 
limb  on  a  splint.  In  five  weeks  he  was  convalescent.  A  year  later^  he  had  complete 
movement  of  his  limb.  Entire  tendons  are  sometime.s  torn  oHt  of  a  limb,  and  in  Guy's 
Hospital  Museum  there  is  a  prepanuion  (IJ^lu  ),  which  includes  the  last  joint  of  the  middle 
tinger  with  its  tend»>n  from  the  Hcxor  profundus  atiaelied.  It  was  torn  by  a  threshing 
laacliine,  t)ie  Jiccident  being  followed  by  tetanus,  yet  the  patient  recovered.     In  another 

tion  (11  IK")  figured  below  (Fig.  407),  there  is  a  portion  of  thumb  with  the  long 
Thumb,  with  londunit,  itc,  tarn  out  l>/  lunrhlnrrr. 

flexor  and  extensor  and  short  exteneor  tendons,  together  with  the  tutvcs  torn  out  by 
machinery.     It  was  taken  from  a  man,  a't.  17,  who  made  a  good  recovery. 


Fio.  467. 


I 


Dislocation  of  Muscles  and  Tendons. 

Tliere  is  good  reason  to  believe  that  muscles,  like  tendons,  may  be  dislocated,  allbtnigh 
from  the  way  the  former  are  protected  by  fascia  and  the  latter  by  librous  shejiths  and  bony 
grooves,  such  accidents  are  rare.  When  ihey  occur,  they  are  the  result  of  some  sudden 
and  unexpected  strain,  rick,  or  twist.  In  the  upper  extn;mity,  the  accident  may  ocx'ur 
to  the  biceps  tendon  and  those  about  the  wrist,  and  in  the  lower,  to  the  peronei  tendons 
and  tendon  of  the  jwsterior  tibialis  as  well  as  to  the  cotijoincd  tendon  of  tlie  extensors  of 
the  leg  attached  to  the  [iutella  and  that  of  the  sartorius  muscle.  It  may,  also,  tloubtless 
affect  other  tendons. 

Whenever  it  takes  place,  it  vim  be  recognized  by  the  starting  of  the  tendon  from  its 
anatomical  position,  as  well  as  by  the  pain  suffered  on  putting  the  muscle  into  action — the 
muscle  necessarily  acting  at  a  disiid vantage.  The  temlon  in  most  cases  may  be  readily 
reduced,  but  the  greatest  dilliculty  will  be  experienced  in  keeping  it  in  position;  indeed, 
it  is  a  (piestion  whether  the  sheath  of  a  tendon  when  fairly  ru|)tur«?d  will  ever  wniie  or 
repair,  yet  the  attempt  should  bo  made.  In  a  case  of  dislocation  of  the  [htoucus  longus 
tendon,  the  only  treatment  that  gave  permnnent  relief  was  its  division,  and,  wluit  is  more, 
the  toot  was  not  visibly  weaki^ned  by  the  operation.  In  18b*J,  I  had  under  my  care,  a 
woman,  wA,  211,  with  a  well-marked  example  of  dislocation  of  the  peroneus  longus  tendon. 
JSome  ten  days  before  I  saw  her,  when  walking,  she  felt  a  sudden  pain  behind  the  external 
malleolus,  which  led  her  to  think  she  had  been  struck  with  a  stone.  She  was  at  once  dis- 
abled and  experienced  severe  pain  in  the  part;  and  on  rubbing  her  ankle  at  the  time,  she 
felt  ft  cord  in  front  of  the  bone,  which  slipped  in  on  moving  the  foot.  Since  that  time 
any  niovenjcut  of  the  ankle  caused  the  same  cord  to  a[»pear.  Wfien  I  saw  her,  by  giving 
the  f«X)t  the  slightest  twist  the  tendon  of  tlie  peroneus  longus  muscle  could  be  readily  dis- 
placed from  its  groove  behind  the  external  malleolus  and  made  to  appear  upon  the  bone, 

[•  Lancet,  August  24,  1878,  p.  247.] 
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where  it  could  be  rolled  under  tlie  finger.  Its  reduction  was  effected  by  abducting  the 
foot,  but  it  was  kept  in  its  position  with  <;rfnt  dilTii'idty.  For  this  purpose  lh»3  best  means 
wen?  a  good  pad  of  lint  fixed  over  and  behind  the  ankle  by  means  of  stmpping.  I  saw 
ln^r  a  month  alter  the  accident,  when  she  could  walk  without  pain  or  stiffness ;  the  tendon 
seemed  fixed  in  its  place  ;  but  ihe  bandage  and  pad  w*^re  applied,  and  directions  given  to 
retain  them  for  a  montlu  I  have  likewise  seen  the  tendon  of  the  tibialis  posticus  displaced 
from  behind  the  inner  malleolus. 

Dislocations  of  muscles  are  probably  more  rare  than  those  of  tendons,  and  if  not,  are  less 
recognized.  They  may  be  suspected  to  have  taken  place  where  after  a  rick  or  strain  pain 
is  produced  when  the  muscle  is  put  into  action  and  the  pjiin  is  fixed  to  a  spot ;  when  it  is 
relieve<l  by  relaxing  the  affected  muscles  and  kneading  the  part  with  the  band  when  so 
rehixed  ;  and  when,  moreover,  there  is  no  external  eviilence  of  a  bruise  to  suggest  rupture 
of  muscle.  These  cases  should  be  treated  by  manipulation  after  relaxing  the  muscles,  the 
surgeon  wilh  a  strong  and  firm  pressure  maiii[>ulating  the  [jart  at  the  seat  of  pain  ;  subse- 
quently pressure  should  he  u[»plied«  and  the  muscle  kept  at  rest  for  a  ButHciont  time  lo 
allow  the  injured  part  to  heal, 

[Tilts  class  of  injuries  has  received  very  little  attention,  and  the  student  may  study  with 
hem'ftt  the  papers  contained  in  the  *  liritish  Medical  Journal,'  July  KJ,  IbT^,  and  the  'New 
York  Medical  Journal/  May,  1878.] 


Snptared  loug  tendon  of  bic«pt,    Drawing  S7 


Rupture  op  Tendons. 

This  is  more  common  than  nipture  of  the  body  of  a  muscle,  tendons  usually  giving  way 
a!  their  muscular  or  bony  origin.     It  occurs  chiefly  in  subjects  past  middle  life.    The  long 

biceps  tendon  not  randy  gives  at  its  upper  end, 
Fio.  4G8.  and  when  it  does,  it  imparts  to  the  biceps  mus- 

cle on  contraction,  a  peculiar  ap])earance ;  iu 
inner  or  coracoid  half  contracting  into  a  hard 
knot  (T*  ig.  4fi8),  while  its  outer  rc^mains  lax  and 
but  slightly  altered.  This  swelling  h;is  been 
mistaken  for  tumor  of  the  muscle  of  the  arm. 
When  the  one  tendon  breaks,  the  other  usually 
follows  at  a  later  date*  ther<d)y  clearly  indicating 
that  they  give  way  from  some  disease  which 
affects  their  elasticity.  In  a  case  I  Created  in 
185^,  the  two  tendons  gave  way  at  the  interval 
of  four  months^  and  the  arm  became  black  and 
blue  after  the  accident.  The  tendo  Achillis 
rarely  snaps.  The  plantaris  does  occasionally, 
and  when  it  does  causes  a  peculiar  dragging  of  the  foot  and  eversion.  In  the  qixsc  of  a 
man,  xt.  27,  which  I  saw  a  few  hours  after  the  accident,  this  symptom  was  so  marked 
atul  [>eeuliar  as  to  make  it  quite  paihognomonie.  The  rupture  was  caused  in  taking  an 
U|>war<l  step  of  two  and  a  half  teet  into  a  vessel  witii  a  load  on  his  back.  The  tendon 
gave  way  with  a  snap  when  in  the  act  of  raising  the  posterior  part  of  the  heel  i'vom  the 
ground.  [A  similar  case  is  recorded  in  the  '  Boston  Medical  and  Surgical  Journal*  of  about 
one  year  ago.] 

I  have  likewise  the  notes  of  a  case  of  rupture  of  the  tendon  of  the  biceps  femon'g  which 
took  place  in  a  hoy,  wU  8,  who,  when  hanging  on  behind  a  four-wheeled  cab^  had  ono  of 
his  legs  entangled  in  the  wheel.  When  admitted  into  Guy's  directly  after  the  accident, 
the  tendon  of  the  biceps  fomoris  was  made  out  lo  have  been  ruptured  at  its  insertion  into 
the  fihula  ;  there  was  a  marked  depression  at  this  point,  with  ecchymosis  ;  the  limb  was 
flexed  and  fixed  on  an  outside  splint  and  a  good  recovery  ensued,  although  there  wj\s  some 
weakness  of  the  muscles  supplied  by  the  external  popliteal  nerve,  which  had  a[>parently 
been  iiijtired  a!  the  same  time. 

Looking  upon  (he  ligamentum  patelhe  as  a  tendon,  the  following  example  of  its  rupture 
may  be  recorded.     In  18f)7  I  was  called  upon  to  treat  a  man,  tet.  31,  for  Jin  injury  he  had  J 
sustained  lo  his  right  knee  ten  days  previously,  while  attempting  to  siive  himgolf  frotaj 
failing  backwards.     The  knee  swelleil  after  the  ticcident  and  l>ecame  acutely  painful,  and,] 
when  I  saw  him,  the  patella  w.as  dmwn  up  for  at  least  an  inch,  the  ligament  having  been 
divided.     I  treated  the  cj\se  as  for  fractured  patella  with  a  jK>?terior  'iplint,  ami  employed 
prt'ssure  to  bring  the  patella  downwards,  but  I  was  unable  to  alter  it*  iM»-iruin   fi.  any 
extent.     The  man  recovered,  however,  with  a  useful  limb. 
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Muscles  and  tenflone  may  bu  cut  like  other  parts,  ami  tlien  tliey  separate  directly. 
Tht'Y  shouM  bo  trratfd  like  nipturcl  tendons  or  inn^^cles  by  luloplin;^  such  munns  as  are 
liect'Ssary  to  bring  tht5  tJivi'letl  ends  tof^elfier  and  to  k«ep  them  there,  sjilints,  blindages, 
and  [msilion  Wing  brought  inlo  requisition  acuording  to  the  wants  of  the  individual  case. 
The  parts  should  be  kept  in  appotiition  lor  at  least  a  month  or  six  weeks,  otherwise  some 
Blretciiing  of  the  uniting  medium  will  take  place,  followed  by  permanent  weakness  or 
deform  ily. 

In  certain  cases  of  divided  tendons,  sutures  may  be  introduced,  and  several  cases  are  on 
record  iu  which  !?uch  treatment  was  successful.  [Teiiosuture,  I  am  convinced,  is  neglected 
as  a  i»urgical  procedure,  and  should  be  ado{>ted  in  all  wounds  in  wLicii  tendons  are  di- 
vided.] 

In  wounds  where  muscles  and  tendons  unite  by  granulation,  mtne  stiffness  and  want  of 
power  in  the  part  will  remain  for  a  long  time,  or  even  continuously.  Rut  in  heultliy 
subjects  it  is  remarkable,  how  temlons  at  one  time  fixed,  subwinpiently  free  them^elve8 
from  tlieir  surroimding  attachments  and  become  free  again.  This  hope  may  always  be 
held  out  to  a  patient  who  takes  a  gloomy  view  of  his  own  prospects. 

Inflainiiiation  of  muscle  is  a  recognized  affection,  and  occurs  as  a  consequence  of 
some  strain  or  [mrtial  ru|>ture  of  its  Hbres,  as  well  as  independently  of  any  such  cause. 
It  is  tiie  more  common  as  a  result  of  injury,  and  is  seen  not  seldom  in  the  rectus  abdom- 
inis as  well  as  in  llie  psoas  muscle  ;  indeed,  as  a  cause  of  psoas  abscess,  I  believe  it  to  be 
more  common  tlmn  spinal  disease.  As  a  result  of  septica-raia,  it  is  frequently  met  with  ; 
and  is  found  in  every  muscle,  even  the  heart.  It  appears  as  a  more  or  less  acute  affection 
of  the  muscle,  and  is  accom[>anied  by  swellings  local  pain  and  constitutional  disturbance ; 
suppuration  occurs  in  due  time.  The  symptoms  nirely  come  on  directly  after  the  injury, 
but  probably  after  the  lapse  of  several  weeks  .as  a  consequence  of  some  want  of  repair  in 
the  injured  part,  and  from  the  non-observance  of  the  necessary  rest  which  an  injured 
muscle  so  much  requires  in  the  process  of  healing.  When  an  abscess  forms  in  a  muscle 
the  sooner  it  is  opened  the  tetter,  recovery  readily  following,  even  when  the  disease  is  in 
such  a  muscular  organ  as  the  tongue. 

Inflammation  of  muscle  as  an  independent  affection  is  generally  chronic,  and  in  adults 
is  chiefly  of  syphilitic  origin.  In  infants  it  is  met  with  most  coumiouly  us  an  atlecliuu  of 
the  eterno-masloid  muscle ;  the  body  of  the  uuiSLde  wholly  or  in  part  appearing  as  an 
indurated  mass.  It  is  generally  observed  soon  after  birth,  and  may  at  times  be  traced  to 
some  injury  sustained  at  that  time.  1  liave  seen  it  in  the  offsjiring  of  syphilitic  parents, 
but  more  frequently  when  no  such  history  could  be  obtained.  In  lifleen  consecutive  cases, 
a  syphilitic  history  was  obtained  only  in  one.  These  eases  rarely  if  ever  suppurate  iu 
infants,  but,  under  the  use  of  warm  fomentations  and  some  simple  Ionic,  such  as  cod-liver 
oil,  proceed  to  a  natural  recovery.     I  have  never  seen  a  case  I'ail  to  recover  by  these 

Ftn.  469.  Fio.  460a. 


Bliowlug  tLe  early  or  coUaUr  ctage  from 
the  right  iduwcIq. 


Tito  lit«  or  flbroaa  Bt«ge  rrom 
the  left  aioicle. 


Tu  the  earlt/  period  of  the  disease,  tlie  inflammiatory  product  is  cellular;  in  the  htfer 
fibrous.  These  points  are  seen  in  the  drawings  4<j1>  and  4*>9rt,  which  have  been  kindly 
made  for  rae  by  Dr.  Goodhart.     They  were  taken  from  a  patient  of  Dr.  F.  Taylor's,  ajt. 
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6  week*!,  wlio  l(M>keil  healthy,  but  had  ha<l  •*  ^^niiffle^,"  Auj^ht  fijisuring  of  the  amis,  and 
pupcrlicial  (iloiTation  of  thi*  sicroKiiii.  Tlu'iv  was  no  history  or  otlior  fviih-nco  of  nyphilifi 
in  ittt-  [mrcnts.  TIk'  cliihl  tlifd  troiii  atelectasis.  The  tumor  in  llie  ieft  muscles  vvus  only 
notir.od  in  thf  tiflli  w«'ck  aller  birth,  ninl  t\w  rigltt  musricle  was  never  noliccil  to  be  disdased* 
Tlie  case  is  re[>orted  in  the  *  Puth.  8of.  Trans.,'  l.H7r»,  vol.  xxvi. 

The  simlent  jsljouhl  remember  that  this  afteetion  appear??  as  a  simple  induration  of  the 
muscle,  and  i?s.  iherel'ore,  unlike  any  glandular  or  other  aflection. 

Chronic  iiitlammation  of  lite  sterno-mastoid  is  likewise  met  Avith  in  adults,  and,  1  believe 
chiefly  as  a  eonsetjuence  of  Hvpliilitic  di^^easie.  It  attacks  the  muscles  in  the  same  vvjiy  as 
it  does  otli(T.s,  such  as  tlio.«e  of  the  tongue,  the  extensor  triceps  of  the  thigh  and  ol  the 
arm,  ilie  tem[>ond,  ma^seter,  or  other  muselea,  the  muscle  or  muscles  becoming  infiltrated 
more  or  less  ditf'usely  with  tht^  well-known  8yplii!itic  inflammatory  products.  These 
tumors,  when  their  nature  is  recognized  and  right  treatment  empioyed,  can  be  re-ahsorbed  ; 
but  if  neglected  and  left  alone,  after  attaining  their  full  size,  which  is  rarely  great,  break 
up  and  suf)puralf,  giving  rise  to  deep-seated  abscesses,  which,  when  they  have  discharged 
extf-rtially,  leave  deep,  irregular,  excavated  sores.  In  the  tongue  these  simulate  closely 
cancerous  sores  ;  many  of  the  cases  of  suppoj^ed  cured  cancer  of  the  tongue  being,  doubt- 
less, of  this  origin.  In  other  parts,  they  have  much  the  aspect  of  the  deep  cellular 
membranous  uleeri?  which  have  been  alreafly  de.s<'ribed.  As  a  part  of  Ry[>hilis,  they 
uhvavi?  apiiear  late  in  its  course,  and  remote  from  the  primary  inoculation.  When  it 
appears  in  the  :«dult,  in  the  eterno-mastoid  muscle,  it  more  frequently  attitcks  its  sternal 
end  iluui  its  body. 

After  the  disease  has  ceased,  atro])hy  of  the  aflTected  miisete  is  a  common  consequence. 
Contraction  occiisionally  follows,  though  I  have  never  seen  it.  MM.  Ricord  and  NottA 
have,  however,  recorded  examples. 

Recognizing  the  Mphilitic  nature  of  ibis  affection*  the  treatment  should  l>e  conducted 
on  the  usual  prineiples ;  large  iloses  of  the  iodide  of  potassium,  say  H f teen  lo  thirty  gj'ains, 
may  he  given  three  times  a  day  with  advaniage  ;  not  in  such  full  doses  at  first,  but  by 
gradual  increase  from  one  to  five  gniins.  IMercury  may  also  btt  given,  the  mercurial 
supftository  once  or  twie<."  a  day  being  the  best  form.  In  llic  Ldiapter  on  syphilis  this 
practice  will  be  found  described  in  detail. 


Atrophy  of  Mtscle. 

The  surgeon  can  see  this  under  a  great  variety  of  circumstances.  He  is  the  most 
fandliar  with  it  as  a  consequence  of  want  of  use  in  disease  of  the  joints,  or  any  other 
ttttection  in  which  the  limb  is  ke[)t  at  rest;  and  under  these  circiimstanres  the  muscles 
simply  waste;  they  undergo  no  other  change  in  structure,  and  are  capable  of  complete 
resJojation  on  reassuming  their  normal  action. 

In  a  large  number  of  cases  of  infantile  paralysis,  the  same  thing  may  also  be  saicl,  for 
under  the  stimulus  of  galvanism  or  the  continuous  current,  persevered  in  for  many  months, 
the  thinnest  limbs  plump  up,  and  the  feeblest  niusides  beeoTue  capable  of  petforndrig  the 
work  fVir  which  they  were  intended.  Indeed,  in  these  cases  where  deformity  does  not 
complicate  the  case  a  good  result  may  lie  looked  for. 

After  fevers,  liowevrr.  leail  poisoning,  rheumatism,  scrivener's  palsy,  and  alcoholism, 
the  muscles  may  undergo  genuine  degeneration,  either  granular,  fatty,  or  waxy,  and 
according  to  Liiekhart  CNarke  *' there  is  another  form  of  this  malady,  which  is  known  by 
the  name  of  pnxjretsive  mnscnlnr  atrophy  (Cruvcilhier),  atrophi'e  musculaire  ffraiisettte 
progressive  (Duchenne),  and  ^pasting  palsy.  This  curious  disease  differs  in  several 
respects  from  the  other  atrophies.  It  is  always  chronic*  but  of  uncertain  duration^  is 
frecpjently  hereditary,  capricious  or  irregular  in  its  invasion,  prone  to  spread  from  one 
part  to  another,  or  become  general,  and  thus  go  on  to  a  fatal  termination.  The  affected 
muscles  sufier  diflerent  degrees  of  wasting,  and  assume  a  variety  of  aspects.  Kven  in  tin? 
same  muscle  bundles  in  diflerent  stages  of  atrophy  and  degeneration  may  be  found  at  the 
side  of  others  that  have  retained  their  normal  state.  Wlven  the  wasting  is  extreme  in  all 
the  linndles,  a  long  muscle  may  be  reduced  lo  a  mere  fibrous  and  cylindrical  cord,  or  to  a 
kind  of  tendon,  and  a  flat  muscle  may  be  reduced  in  the  same  nmnner  to  a  kind  of  mem> 
brane.  In  some  instances  the  atrophy  may  be  simple^  that  is,  the  muscular  tissue  may  be 
waited  to  a  considerable  degree  without  any  granular  or  fatly  degeneration  ;  but  generally 
one  or  both  of  these  alterations  of  structure  is  found  to  exist  to  a  greater  or  less  extent. 
The  muscle  also  changes  and  varies  in  color,  according  to  the  natun;  and  degree  of  the 
atrophy.     It  is  paler  than  natural ;  occasionally  it  is  quite  colorless,  like  the  flesh  of  fish, 
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or  it  mnj  have  a  faint  yellow  or  ochreotis  tint.  Its  consistence  for  the  most  part  is 
incrc'aseii  in  coniJ^tjiieiicf  of  llie  increa,«ie  in  the  interlihrilliir  connective  lissuc.  When 
examint'd  tinder  tht?  niicraf^cope  the  jUKccttMl  mnscle.'*  may  he  r*een  to  have  lost,  to  a  variuhle 
exfeot  and  di'<;ree\  or  **ven  eiUirely,  the  upjjeamtice  of  Imniiversc  and  lon<;itudinal  striation, 
while  in  a  corresponding  proportion  the  surcous  or  mu.Hculnr  element  is  transformed  into 
jrranules,  which  in  somi^  instances  are  too  tine  to  he  distinguished  ha  8e|>arate  particles. 
The  granules  are  soluble  in  noetic  acid,  [n  this  odd  affection  the  granular,  fatty,  and 
waxy  <legenerations  are  found  side  by  side"  (*  Holni«^'**s  Syst./  2d  ed-,  vol.  iii). 

This  disease  is  «tid  to  appear  more  commonly  in  the  hand  and  right  npper  extremity, 
progressing  upwards*  to  the  trunk,  an<l  then  over  it  to  the  lower  extremities.  J t  rarely 
commences  in  the  lower  limbs.  It  begins  with  loss  of  power  in  the  part,  but  rarely  with 
any  loss  of  sensation,  this  symjitom  gradually  increa?»ing.  Want  of  mu^cuhir  co-ordination 
soon  appears,  jls  well  as  awkwanlnesis  in  the  [)atient's  movements,  eninips,  twitclies,  and 
fibrillary  tremors  take  place,  occa?<ionally  witii  pain  or  some  cutaneous  nna'siliesia.  Cni- 
veilhier  beli**ved  thai  atrophy  of  th»'  motor  nerves  was  thci  slarting-jioint  of  this  disease  ; 
but  tliis  llieory  is  not  now  entertained;  Loekhart  Clarke  says,  **  In  IHIU  I  discovered,  in 
the  spiiuil  cord  removed  from  a  welt-marked  ease  of  tliis  disease,  numerous  lesions  o\^  the 
gray  substance,  consisting  ehietly  of  areusof  what  I  ca!l  granular  and  Unid  disintegration  ; 
and  I  have  seen  the  same  in  other  cases  since."  Thia  view  is  taught  by  Trousseau, 
Diichenne,  Meryon^  Roberts,  Cohn,  and  others. 

This  disease  is  generally  hereditary,  more  common  in  males  than  females,  and  is 
excited  by  excessive  muscular  exertion,  cold,  and  dam[*,  as  well  as  by  injuries  or  disease 
of  the  spine,  syphilitic  or  otherwise. 

Treatment. — Removal  of  the  cause  is  the  jrrimary  object,  and  when  syphilis  is  sus- 
pected, sjiecial  treatment  should  be  employed.  Tonics  are  always  of  use,  and  arsenic  in 
Dr.  Aleryon's  hamls  has  met  with  gm»d  success  ;  '*  hnl  of  all  remedies  hitherto  employeil, 
galvanism  is  undoubtetJIy  the  most  nst  ftd  when  applied  to  the  aftected  musch-s ;"  while 
Chtrke  states,  that  s*'(ons  and  blist*vrs  to  the  spine  iiuiy  he  employed  in  the  t-arly  slag«*. 

Degeneration  of  muscles -with  apparent  hypertrophy,  ralhd  Dnchenne's 

disease,  after  its  first  descriher  in  IH'jH,  is  a  strange  atiection  wliich  attacks  children,  but 
continues  to  atiect  tJiem  for  many  years  of  their  youth.  I  have  placed  it  amongst  the 
affections  of  the  muscles,  but  the  observations  of  Dr.  L.  Clarke  ('  Med.-Chir.  Trans.,' 
vol,  Ivii,  ltS74)  clearly  places  it  amongst  the  neuroses.  It  begins  with  weakness  of  the 
lower  limbs  which  is  hisling,  and  passes  on  to  a  progressive  tnlargfment  of  the  gastro- 
cnemii,  then  of  the  glutei  and  lumbar  muscles,  and  occasionally  of  all  the  muscles.  These 
feel  firm  and  elastic,  and  hard  on  contraction.  After  a  variable  period,  at  times  years, 
the  paralysis  gradually  increases  and  becomes  more  general,  **  The  patient  is  no  longer 
able  to  stand  upright,  the  upper  extremities  become  atrecied,  the  enlarged  muscles  rapidly 
decrease  in  volume,  and  the  limbs  ami  trunk  become  alrophied  en  masse.  In  this  state 
the  patient  may  exist  for  a  conshlerahh'  time,  but  nltimatily  dies  from  inlercurrent  disease. 
Matiy  of  (he  children  affected  with  this  singidar  disonier  have  dull  intellects,  and  are 
more  or  less  idiotic."  (Clarke.)  Pathohigieally,  great  hyperlropliy  of  the  connective 
tissue  of  the  muscles  is  to  he  found,  the  libres  themselves  show  liner  stride  and  are  trans- 
parent, Large  collections  of  fat-eells  also  exist.  Neither  medically  nor  surgically,  does  any 
treiitment  seem  to  be  of  bt"n*dit. 

Muscles  at  times  OSSiiy  either  in  parts  or  in  groups.  In  the  College  of  Surgeons 
there  is  a  specimen  in  which  nearly  all  the  muscles  of  the  back  had  become  ossified,  and 
at  St.  George's  Hospital,  a  similar  prepai-ation  exists  ;  the  C4ise  being  recorded  by  Caesar 
Hawkins  ('  Med.  GaiJ.,'  1844).  Tlie  disease  is  supposed  to  be  infiaramatory  in  its  origin. 
Some  years  ago,  one  of  my  colleiigues  at  Gtiy's  excised  u  piece  of  bone  from  the  l>o<ly  of 
the  deltoid  muscle,  an  incli  long,  the  growth  of  seven  years. 

TUMOUS    IN    MlTSCLE. 

These  are  of  rare  occurrence,  and  always  of  a  serious  nature.  They  are  mostly  of  the 
fibrous  or  fibro-cartihiginous  kind.  In  18('4J,  I  excised  one  of  two  years'  growth  from  the 
fleshy  portion  of  ilie  external  oblique  muscle  of  a  woman  jet.  y  1  (•  Path.  See.  Tnins.,'  vol. 
xviii).  The  tumor  separated  the  Jibirs  of  the  niuseh?  which  it  infiltrated,  and,  microsco- 
pically, it  had  all  the  elements  of  the  tibro-plastio  tumors.  It  retunied  within  (he  year, 
and  when  1  last  saw  the  patient,  in  1B(>JI,  there  was  a  second  growth  the  size  of  a 
cocoa-nut  occupying  the  place  of  the  original  tumor.  In  1868,  with  Dr.  Burchell,  of 
Kingsland,  I  removed  frotn  the  abdominal  muscles  of  a  woman,  set.  ;?.'5,  u  myxomatous 
tumor,  eight  or  nine  inches  in  diameter,  of  two  yeari'  growth. 
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Cancerous  tumors  may  orig:innte  in,  but  more  frecjiiently  Infiltmte,  muscles  \\a 
secondary  growths  or  by  extension  iVorn  oilier  parts.  Surgeons  see  tht^m  in  the  (xH'tora.1 
mu:«c]e3  in  acute  or  neglected  cases  of  cancer  of  the  bre^tsl ;  in  tlie  periostoul  cancer  of  bonts 

(Well  as  in  other  parts.     In  lln^  toiijijue  and  lip  they  may  be  regarded  »ls  new  gi'owlha. 
'  Hydatids,  likewise,  are  found  in  muscles  as  in  every  other  ti>sue,  as  painless,  tense, 
globular  swellings.       So  al:io  i:*  that  curious  nematode  worm  the  IVichina  spiralig^  which, 
in  mian,  seems  to  be  taken  into  the  body  through  eating  the  insutticienlly  cooked  tiesh  of 
animals  infested  with  them,  particularly  that  oi' pigs. 

"  TrichiniK,  as  ordinarily  observed  in  the  hum.an  muscle,  present  the  form  of  spiwilly 
coiled  worms  in  the  interior  of  small,  globular,  or  lemon-shaped  cysts,  which  latter  a p|>e«r 
as  mitiuie  specks  scarcely  visible  to  the  naked  eye.  These  specks  sometimes  resemble  little 
particles  of  lime,  and  are  mure  or  less  calcareous  externally,  according  to  the  degree  of 
degeneration  which  their  walls  have  undergone  ;  these  cysts  are  not,  however,  essential." 

When  these  worms  are  present  in  large  numbers  in  tlje  body  they  give  rise  to  a  diseas^e 
known  as  trichinia«i8  which  is  most  falal.  Drs.  Boehler  and  Konigsdotfer,  of  Central 
Saxony,  who  lirst  saw  tliis  disease  according  to  Leiichart  who  described  it,  state  that 
**  the  nfl'eotJun  began  with  a  sense  of  prostmlion,  alteiide<l  with  extreme  jminfulness  of  the 
limbs  ;  and  after  these  symptoms  had  lasted  several  ilays,  an  enormous  swelling  of  the  face 
very  suddenly  sU|X^rvened.  'Hie  pain  occasioned  by  this  swelling  and  the  fever  troubled 
the  jtatients  night  and  day.  In  serious  cases  the  jiatients  could  not  voluntarily  extend 
their  limbs,  nor  at  'xny  time  could  they  do  so  wlihout  pain  ;  they  lay  mostly  with  their  arms 
nn«i  legs  hjilf  bent — heavily,  as  it  were,  and  almost  motionless,  like  logs.  Afterwards,  in 
the  more  serious  cjises,  during  the  second  and  third  week  an  extremely  painful  and  general 
swelling  of  llie  budy  took  place,"  a  large  proportion  of  the  cases  died.  Dr.  Thudicbum  has 
given  an  able  report  on  this  subject  in  the  '  Medical  Oilicer's  Report*  to  the  Privy  Coun- 
cil, 1804. 

Vascular  tumors  of  muscle  have  been  made  the  subject  of  a  special  paper  by  Mr. 
C.  de  Morgan  (^  Hrit.  and  For.  Med.-Chir.  Rev..'  18114),  and  Mr.  Teevan  has  published 
an  able  ]>aper  on  tumors  in  muscle  in  the  same  Review  for  1874.  The^e,  however,  are 
very  rare,  The  vascular  tumors  of  erectile  tissue  attack  a  muscle  either  as  a  difl'used  or 
eneapsuled  growth,  or  as  tumors  having  the  ajipearuiice  of  varicose  veins  around  the  mus- 
cle. They  are  chiefly  though  not  always  congenital,  and  are  generally  found  in  the  lower 
extremities.  Tliey  have  no  definite  clinical  history  beyond  (heir  gradual  and  painless 
increase.  ^ly  colleague,  Mr.  Howse,  in  1872,  excised  such  a  non-eneapsuled  growth  from 
the  biceps  muscle  of  the  thigh  of  a  woman,  an.  23,  which  was  made  up  of  erectile  tissue  and 
highly  vascular,  and  had  been  growing  for  eight  years.  He  excised  all  the  muscle  that  was 
involved,  but  lett  its  tendon.     A  goad  recovery  ensued,  with  free  movement  of  the  limb. 

TiMoits  OF  Tendon. 

Besides  ganglion,  other  tumors  are  found  connected  with  tendon,  and  of  these,  the  cw- 
tilaginous  and  fibrous  are  the  most  common.     Some  are  said  to  begin  as  ganglion  and 
subsequently  to  consolidate.     I  have  seen  one  composed  of  bone 
Fib'.  470.  and  cartilage    of  two  years*  growth  removed  Irom    tiie  extensor 

tendon  of  the  hand  which  was  said  to  have  such  an  origin.  Tu- 
mors with  tendons  passing  through  them  are  not  rare,  and  on  two 
occiL«<ion8  I  have  had  to  amputate  the  hand  of  a  child  for  a  can- 
certius  tumor  occupying  its  palm,  thi*ough  which  all  the  flexor 
tendons  passed  (Fig.  470).  In  lHf.7  I  removed  from  a  boy,  a?l, 
J  A,  a  eongeiiitfU  tumor  the  size  of  a  walnut,  which  evidently  grew 
fiitm  the  theca  of  the  tendon  of  the  long  extensor  muscle  of  the 
tliumb.  The  tendon  passeil  ihrough  the  tumor  which  surnuinded 
it.  Dr.  Moxon  examined  the  growth  wiih  myself,  which  wjis 
clearly  composed  offal  or  condensed  tibro-cellular  tissue. 

The  majority  of  tumors  connected  with  tendons,  however,  ore 
of  tile  nature  of  ganglion  more  or  less  indurated. 

Wluit  has  been  described  as  the  rider'' s  bone  is  probably  at  fimt 
an  inflammatory  infiltration  and  subsequently  an  ossiHcation  of  the 
tt'Tidun  of   the  pelvic  origin  of  the  atlductor  longua  or  niagnus 
C»ne«roo»    lutavt  of    the      muscle.     I  had  such  a  case  under  observation   in  the  person  of  a 
bund.    Dor»iii  »«i«ct.         medical  friend,  ret.  44,  who  while  hunting  in  1861*,  made  a  violent 
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eflbrt  to  grip  his  horse  when  about  I«  make  a  long  jump.  The  effort  was  not  attended 
with  f\ny  jmin,  but  wjig  followed  by  miit'b  eccbyniosis  extL'iii(lin*jf  down  to  the  knee,  iind 
b)8S  of  [lower  in  the  niusck-s  of  the  part.  "When  >he.<e  symptoms  luid  .subsi<led,  a  dense 
induration  was  felt  in  tlie  pubic  origin  of  the  right  .'ubluctor  loiigas  muscle,  which  was 
jMiinful  on  miuiipulation.  As  time  [»asswl,  this  induration  not  only  lasted  but  beci*me 
more  dense,  and  when  1  first  eaw  him  «hont  three  months  after  the  accident,  it  was 
clearly  in  the  sheath  of  the  adductor  longus  and  moved  with  it.  It  grew  somewhat  during 
two  years,  and,  when  the  tendon  w^as  rig^id,  it  appeared  as  an  outf^rowih  Irom  the  pul»is 
Correft[>ondinp;  to  tlie  origin  oi'  the  adductor  longus,  of  about  two  inches  in  lentjth,  When 
the  muscle  relaxed,  it  was  clearly  only  in  the  tendon,  and  had  no  bony  origin.  At  the 
present  time,  this  gentleman  can  take  his  exercise  as  usual.  There  is  a  distinct  grating 
to  be  heard  and  felt  on  moving  the  tumor,  wjdch  !ins  not  grown  for  the  last  threi^  years. 
The  history  of  the  case  is  identical  with  that  given  by  Birketfc  (*  Guy's  Mos[j.  Rep./  1868). 
Billroth  lias  also  described  tliis  affection. 

Yirchow  is  said  by  Holmes  to  have  recorded  the  fact,  that  a  sioiilar  ossification  of  the 
muscles  of  the  left  arm  of  the  Prussian  soldier  takes  place,  and  is  termed  '*  exercise 
bone." 


Inflammation  or  Tendons. 

As  an  acute  affection,  this  is  most  serious  and  gives  rise  to  severe  local  and  constitu- 
tional symptoms.  It  is  met  with  as  a  consequence  of  a  severe  stniin  or  Ulceration  of 
tendon,  or  of  some  puuetured  or  other  wound  involving  the  sheath  [tliecitis].  It  muy 
begin  in  one  toe  or  tinger  and  spread  upwards  to  ibe  palm,  and  so  on  to  other  tendons  and 
even  up  the  forearm.  The  local  sym[>toias  are  pain  with  tlie  external  evidences  of  iiitlum- 
mation,  heat,  redness,  and  swelling;  the  swelling  being  deep-seated  wliile  the  jiain  soon 
extends  up  the  arm  beyond  tlie  seat  of  mischief.  The  constitutional  symptoms  are  tho«e 
of  more  or  less  severe  [)yrexia. 

If  purgical  interference  is  not  brought  to  bear  upon  the  case  at  an  early  period,  suppu- 
ration must  soon  appear  with  the  local  symptoms  of  throbbing  and  aggravated  local  dis- 
tress, and  the  constitutional  sytujit'tmsof  rigors,  exeitemenl,  and  depression  ;  intlammation 
of  the  abs(>rbents  and  their  glands  will  probably  complicate  the  case. 

ITnder  still  more  neglect,  sloughing  of  the  affected  tendons,  and  diffused  inflammation 
with  suppnnitioiJ  of  nil  the  parts  involved  in  the  dis(^nse  will  ensue.  A  tinger,  hand,  or 
forearm,  may  be  jeopardized  or  sacrificed,  if  the  iailammation  be  very  active  or  the  treat- 
ment with  which  it  is  nn^t  insuflicient, 

Absorbent  intlammation  and  blood  poisoning  (septicjemla)  are  common  accompaniments 
of  this  affection, 

Tkkatment This  afi'cction  is  very  amenable  to  surgical  control,  and  a  free  incision 

into  the  swollen  part  is  the  best  means  of  arresting  its  progress  by  relieving  tension.  The 
operation  not  only  relieves  pain,  which  is  caused  by  the  tension  of  tlie  librous  tissues  frora 
the  effusion  beneath,  but  iirrests  the  progress  of  the  affection,  by  preventing  the  iurtumma- 
tory  effusion  burrowing  U[j  the  theca  of  the  tendon. 

For  these  objects  a  clean  cut  down  to  the  theca  should  be  made  as  soon  as  hardness  of 
the  parts,  with  external  evidence  of  inftummfttion,  apf>ears.  If  pus  escape  the  practice 
must  be  good,  but  if  serum  only,  the  operation  will  tend  to  arrest  the  progress  of  the  affec- 
tion at  its  onset,  ]>revent  the  formation  of  pus,  and  firobaJtly  cheek  the  disease.  The 
incision  should  be  vertical  over  the  middle  line  of  the  tinger  and  the  centre  of  the  tendon  ; 
no  vessel  or  nerve  of  importance  being  there  in  the  way. 

When  supjiuration  exists,  the  surgeon  must  follow  up  with  his  lancet  every  line  of  tnllam- 
mation  and  suppunition,  for  in  no  tissue  does  more  harm  ensue  from  retained  fluids  than 
in  the  tibroijs. 

In  the  very  earliest  stage  of  the  inflammation  warm  fomentnliona  and  possibly  leeching 
may  be  beneficial.  Elevation  f>f  the  limb  undoubtedly  relieves  pain*  the  hand  being 
higher  than  the  elbow,  and  Ibe  elbow  than  the  shoulder.  A  saline  purgative  is  often  ser- 
viceable. But  the  surgeon  must  not  lose  lime  by  such  temporizing  means;  for  tension  of 
the  part  means  its  death  by  strangulation,  if  not  mechatiically  relieved,  and  medicines 
have  no  material  influence  upon  the  affection.  When  suppuration  ap[)ear8,  tonics  ami 
liberal  diet  are  required,  as  well  as  stimulants  carefully  adjusted  to  the  necessities  of  the 
case.  Sedatives  are  always  wanted  in  some  one  of  their  forms.  Morphia  acts  the  most 
rapidly  in  tpmrter-  or  Iialf-grain  doses  given  suhculaneously.  Water  dressings  or  jioul- 
tices  should  be  applied,     la  very  severe  coses  when  the  powers  of  life  are  failing,  ampu- 
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tation  may  be  justiflaMe,  more  particularly  when  the  prospects  axe  small  of  giving  a  useful 
hand  or  arm.  Fur  the  arrest  of  ilitfuflptl  inflammation  in  the  hand  anil  arm  the  occlusion 
of  the  main  artery  of  the  limb  has  bt'en  suggested.  Moore  and  Maunder  have  both 
adopted  it  in  the  upper  extremity,  with  enough  success  to  justify  the  practice.  Bleeding 
18  apt  to  take  place  at  times  durin^r  the  progress  of  the  sloughing  of  the  tendon,  and  if 
recurrent,  such  a  complication  is  likely  to  induce  the  surgeon  to  perlbrm  some  operative 
act  for  its  control  u|>on  the  main  vessel  of  the  extremity.  Before  doing  this,  however,  he 
i»honhl  always  remove  any  sloughing  tendon,  as  I  have  known  hemorrlaige  even  of  a  severe 
kind  to  be  kept  up  by  the  presence  of  a  sloughing  tendon  in  a  part,  and  to  have  been 
arrested  by  its  removal. 

CnBONic  Inflammation  of  Tendons. 

The  theeaj  of  the  tendons  of  the  extensors  of  the  thumb,  of  the  t^ndo  AehiUis,  and  the 
long  temlon  of  the  biceps,  as  of  other  muscles,  are  liable  to  inflame,  and  this  action  is 
attended  by  [jain  ami  weakness  on  moving  the  muscles,  and  at  times  by  swelling.  More 
frequently,  however,  the  allection  will  show  itself  by  a  peculiar  crackling  sensation  which 
may  he  felt  on  grasping  the  part  when  the  muscles  are  in  motion.  This  crepitation  when 
it  has  followed  an  injury,  has  more  than  once  been  mistaken  for  that  of  fracture  ;  yet  il 
is  distinct,  and  when  once  felt  ought  to  be  recognized.  The  aftection  is  readily  cured  by 
rest  of  the  atfected  muscles,  through  the  application  of  splints  and  by  coimter-irritation  by 
means  of  one  or  more  blisters.  The  inHammation  rarely  goes  on  to  suppuration  uuleaa 
neglected. 


AFFECTIONS  OF  BXmSiE  MUCOSiE,  SYNOVIAL  CYSTS,  GANGLION,  ETC. 

Simpfe  hurifB  are  protective  synovial  sacs  found  in  the  subcutaneous  tissue,  wheTever 
pressure  or  friction  is  persistently  present* 

Si/noriai  hnrstE  are  of  the  same  kind  and  are  formed  in  the  same  way,  although  situated 
between  bone  and  muscle,  tendon  and  bone,  or  between  muscles;  while  some  synovial 
bursas  are  really  synovial  henuiE\  or  poncliings  of  an  over-distended  membrane  of  a  joint 
into  the  connective  tissue  Ijetween  the  muscles.  A  fjanglion  is  a  bursa  swelling  directly 
connected  with  the  sheath  of  a  tendon,  and  may  be  local  or  dijfused. 

W\\\i\\  i\  bursa  (simple  or  synovial)  has  an  established  anatomical  |>08ition  it  is  called 
normal,  and  when  it  is  a  [nirely  [)athological  production,  accidentaL  Any  of  thejse  bursa? 
are  liable  to  intlanie,  suppurate,  or  consolidate. 

Simple  bursas. — The  subcutaneous  bursa  over  the  patella  or  its  ligament  is  more 
commonly  enlarged  than  any  other,  and  when  it  is  so  is  known  as  the  "housemaid*! 
knee."  When  it  aciiiely  intlames,  suppuration  rapidly  takes  place,  and  if  an  external 
outlet  for  the  pus  is  not  soou  es^tttblished  ditfused  suppuration  around  the  knee  and  over 
the  patella  follows.  Indee<l,  mutit  of  the  cases  of  ditfused  suppuration  around  the  knee 
have  their  origin  iti  **  bursitis." 


Pia.  471. 


Fio,  472. 


V. 


8oiul-toll<l  barna,  liild  open, 
(Guj'tt  MuBtum.) 


Buru  alonghlBg  from  oTer  p&tcllft. 


When  the  inflammation  is  less  acute  and  shows  itself  by  serous  effusion  into  the  bursa, 
it  may  give  rise  to  local  \mn  on  pressure  ami  n  peculiar  crepitation,  ihis  crepitation  often 
existing  befort'any  pt^reepiible  enlargement  <if  the  bursa  has  tiiken  place. 

In  the  more  advanced  stajre,  wh«'n  the  effusion  has  inere.ased,  an  encysted  fluctuating 
swelling  will  have  formed,  which  may  be  tense  or  flaccid,  the  degree  of  tension  of  the 
bursa  turning  entirely  upon  the  m]iidity  of  the  efl'usion.     In  more  chronic  examples,  the 
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bursa  will  appear  harder,  firmer,  and  less  distinctly  fUictuating,  wliile  in  very  neglected  or 
chronic  cases,  it  may  have  io  consolidated  as  to  appear  as  a  solid  tiiraor.  alllii>«gli  ibe 
tumor  will  contain  on  section  some  cavity  in  its  centre,  the  nmss  appearing  to  be  made  up 
of  concentric  lamiiire  of  ortranized  lymph  (Fig.  471).  In  exceptional  cases,  however,  tli« 
btirsa  may  have  completely  eonsoliflated.  These  bursa*,  as  a  rule,  contain  simple  scrum, 
although  at  times  serum  is  blood-stained,  while  in  other  ca.sc!>,  rice-like  bodies  (organized 
Hbrin)  or  pedunculated  iVinge-like  outgrowths  like  loose  carlilages  exist.  When  injured 
these  bursas  rniiy  become  filled  with  blood — their  contents  bein;z  n;rumous  or  like  coffee- 
groundt*  (ha'matocele).  Bands  of  lymph  cmss  the  sac  at  time.-*,  but  more  frequently  they 
line  it  in  regular,  onion-like  layers.  In  neglected  cases,  tlii^  librin  may  die  and  slougli 
away,  the  bursa  being  cast  out  as  a  whole  as  in  an  ordituiry  cellular  meuibrniious  ulcer, 
and  in  the  case  from  which  Fig.  472  was  taken.  In  syjdiilitic  subjects,  this  result  is  nol 
uiifrequent. 

On  the  other  hand,  a  bursa  may  increase  by  effusion,  and  by  some  external  cause  rup- 
ture subcutaueously  or  externally,  and  thereby  undergo  a  cure.  In  187",  I  had  a  case 
of  the  former  kind  under  my  care  in  a  man  a*t.  TiO,  wlio  had  a  bursa  the  size  of  a  fist  over 
his  patella,  which  rujitured  on  kneeling.  Wlien  I  saw  him,  the  celHuhir  tissue  about  the 
knee  was  iRliltr,ated  with  eerum  which  was  eilb**equently  absorbed,  aud  the  bursa  did  not 
reappear. 

What  has  been  described  as  taking  place  in  the  bursa  over  the  patella  may  occur  in 
other  parts,  and  more  particularly  over  the  olecranon  process,  where  an  enlargement  of 
the  bursa  goes  by  the  name  of  tlie  *'  miner*.**  elbow,"  1  have,  however,  seen  them  over 
the  acromion  process  in  men  who  carry  timber;  over  the  tendon  of  the  extensor  triceps 
muscle  of  the  thigh  iit  a  woman  who  habiluully  started  her  sewing  nnichine  with  the 
knee;  over  the  tuberosity  of  the  ischium  in  SpitalHeld's  weavers  (*' weaver's  bottom"), 
and  in  Thames  lightermen  ;  over  the  dor^^um  of  tlie  foot  in  extreme  cases  of  talipes  equino- 
varus  when  the  children  walked  upon  the  part;  over  t!ie  external  malleolus  in  tailors; 
over  the  malleoli  and  also  the  instep  J'rom  the  pressure  of  a  boot;  over  the  great  trochanter 
of  the  femur  in  a  soldier  from  pressure  caused  by  sleeping  on  a  boanl ;  and  last,  but  not 
least,  over  the  ball  of  the  great  toe  in  cases  of  "  bunion/'  aud  in  the  sole  ot*  the  foot  over 
the  heads  of  the  metatarsal  hones  in  men  wlio  walk  much  \vilh  short  shoes,  or  with  some 
who  have  coniraction  of  the  extensor  tendons  of  the  toes. 

Bursjc  will,  however,  enlarge  or  form  wherever  there  is  ])ressure,  the  enlargement  being 
in  a  measure  compensatory  to  save  deep  tissues.  Yet  this  rule  does  not  hold  good  always, 
for  I  have  seen  more  than  one  irjstance  in  which  enlarged  burste  existed  over  the  knuckles 
of  the  first  ])halangeall  joint  of  line  handis  without  any  such  cause. 

Tkk.vtmknt. — lij  the  early  crepitating  stage  of  effusion,  the  removal  of  all  pressure  and 
the  application  of  a  blister  ure,  probably,  sullicient  to  ertcct  a  cure,  and,  in  more  advanced 
stages,  the  repeated  application  of  blisters  is  often  sutHcicnl  to  excite  absorption  of  the 
effused  fluid  and  recovery.  When  these  means  fail  and  the  walls  of  the  bursa  arc  thin, 
the  cavity  may  he  lapped  and  tlie  parietes  of  tlie  cyst  firmly  jjressed  together  by  means  of 
a  pad  and  strapping.  When  the  walls  are  indurated,  this  treatment  is  useless ;  but  a  cure 
may  generally  be  effectcil  by  the  inlroiluction  of  a  seton  which  should  be  kept  in  till  sup- 
puratiou  is  freely  established.  In  more  solid  cysts,  none  of  these  means  are  of  use,  and 
excision  is  the  only  sound  practice,  the  surgeon  making  his  incision  over  the  outer  border 
of  the  bursa  in  order  that  the  cicatrix  may  be  out  of  harm's  way.  In  some  few*  instances 
wliere  tapping  has  [)ni'Ved  inetlretuaU  the  cyst  may  be  injected  with  twenty  drops  of  the 
compound  tincture  of  iodine  in  a  drachm  of  water  as  in  hydrocele.  When  blood  has  been 
effused  into  the  bursa  from  a  blow,  as  indicated  by  its  sudden  increase,  a  free  incision  into 
the  cyst  and  the  evacuation  of  the  clots  may  be  expected  to  be  followe<l  by  a  recovery; 
but  lliis  shouhl  only  he  done  when  its  absorption  does  nut  lake  place  by  natural  [)rocesses. 
When  loose  or  pedunculated  bodies  exist  in  a  bursa  and  cause  distress,  they  may  be 
removed  by  means  of  a  iVee  iucision  through  its  walls. 


Stnoviai,  BuRS.f:. 

An  enlargement  of  a  synovial  Jjursa  is  a  far  more  serious  affection  than  that  which  has 
been  just  deserilied  :  as  these  bursa'  are  situated  about  tendons  or  muscles,  the  articular 
extremities  of  bones  and  joints,  and  in  many  instances,  indeed,  have  direct  communication 
with  joints. 

Ther^  is  a  deep  btirsn  heu^tith  the  dehoid  nniarle  which,  when  inflamed,  gives  rise  to 
swelling  around  the  shouhler-joint,  and  pain  and  crepitation  on  moveaient^  simulating 
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ghoulder-joini  miscliief ;  at  limes,  too,  this  bursa  communicates  with  the  Joint  through  the 
bJci[*itiU  groove  in  whicli  the  biceps  tendon  plays.  It  may  be  tlist«ndetl  with  serous  fluid 
or  may  contain  loose  botlies  stich  a.s  are  found  in  other  bursce  or  ganglia.  They  should 
he  <lcalt  with  cautiousily  on  account  of  the  possibility  of  their  communicating  with  the 
joint.  Hence,  blistering  and  absolute  rest  of  the  arm  are  the  best  means  to  employ,  the 
burste  being  opened  only  when  obstinate,  and  when  pouching  exists  in  front  of  the  deltoid 
tendon.  From  one  of  these  bursa'  on  two  occasions,  I  have  evacuate<l  within  three 
inonthsT  more  than  )ialf  a  pint  of  bursal  fluid,  containing  melon-seed-like  bodies,  a  recov- 
ei7  subsequently  taking  place.  Such  an  operation  should,  however,  be  done  only  af^r 
pnivc  consideration- 

Another  extensive  bursa,  situated  beneath  the  extensor  mutcles  of  the  thigh,  is  not 
unfretpieutly  the  seat  of  acute  or  6ult;t<'ute  inHammation,  and  such  cascv**  have  been  mis- 
laken  for  intlamnuition  of  the  knee-joint.  The  diajinosis  ought  not,  however,  to  be  difR- 
cult,  for  in  the  bursal  enlargement  however  great,  the  bulging  of  the  cavity  will  seldom 
extend  downwards  boycmd  the  upper  border  of  the  patella;  and  will  not,  as  in  joint  dis- 
ease, extend  to  either  side  of  that  bone  or  below  it.  Fluctuation,  moreover,  will  only  be 
fell  above  the  joint  and  not  obliquely  through  it.  When  the  patient  stands,  the  difference 
betxveen  the  distension  of  the  burj*jil  and  tluit  of  the  syaovial  sac  will  be  also  at  once 
manifested.  "Willi  this  enlargement,  there  may  be  some  BtiflTness  of  the  joint,  hut  there 
will  be  always  mobility.  This  bursa  at  times  becomes  the  se^t  of  suppuration,  when  the 
necessity  of  a  correct  diagnosis  is  more  imi>ortant  on  account  of  treatment.  In  all  cases 
it  is  necessary  to  mainlnin  rest,  and  the  absorption  of  the  fluid  should  be  promoted  by 
blisters.  In  obstinate  r;ises  when  the  bursa  is  very  tense,  ihe  cavity  may  l>e  tap{K;d,  iind, 
when  it  suppurates,  freely  opened,  but  neither  of  these  operations  should  be  undertaken 
Tvithont  a  strong  necessity,  for  sup[>urative  inHammation  of  thn  hursfi  may  extend  to  the 
joint  with  a  fatal  rt-gult.  I  liavv,  liowt-ver,  tapped  such  a  bursa  in  a  woman,  oet.  3o»  and 
drawn  ofl'  eight  ounces  of  a  thick,  grumous-looking,  scmi-iturLilent  fluid  with  success  ;  "in  a 
second  cfise,  a  woman,  liet.  50,  I  made  a  fret;  incision  into  the  bursa,  and  evacuated  many 
ounces  of  pus  and  blood,  such  as  escapes  from  a  h^emalocele;  a  gwul  recovery  took  place. 

77ie  deep  bursa  between  the  Itgamentum  patelia  and  the  hone  is  very  liable  to  inHarae 
and  enlarge,  which  gives  rise  to  pain  that  is  often  mistaken  for  joint,  disease.  The  pain, 
however,  is  always  [oral  over  tlie  bursa  and  agLjmvale<l  by  the  patient  attempting  to  raise 
the  extended  leg.  It  is  very  troublesome,  and  wlien  estaltlislied,  can  only  be  treated 
Ruccessfuily  by  means  of  blisters  and  rest  with  the  leg  on  a  splint. 

Th^  bursa  situated  over  the  upper  part  of  the  Inberositg  of  the  os  cafciSy  between  the 
bone  and  the  tendo  Achillis,  is  sometimes  inflamed,  and  gives  rise  to  a  marked  projection 
in  (he  part ;  it  cjiuses  [lain  and  himeness.  It  is  to  be  cured  by  absolute  rest  (the  fool  and 
leg  being  fixed  on  a  splint)  and  the  application  of  blisters. 

A  bursa  aho  natural! g  exists  in  connection  with  and  beneath  the  tendon  of  the  psoas 
muscle  as  it  passes  over  the  arch  of  the  pelvis;  this  also  may  communicate  with  the  hip- 
joint.  When  distended  with  fluid  it  will  give  rise  to  a  swelling  in  the  upper  part  of  the 
thigh  on  the  inner  side  of  the  femoral  vessels,  which  will  be  soft  and  fluctuating,  but  not 
receive  any  impulse  on  coughing^  like  a  psoas  abscess,  for  whicli  it  is  apt  to  be  mistaken. 

y/ie  bursa  between  the  tendon  of  the  glutens  marimns  and  trochanter  may  also  inflame 
and  suppurate,  and,  when  it  does,  it  gives  rise  to  a  irouhlesome  and  often  dangerous 
affection.  Wiien  suppuration  takes  place,  an  opening  may  be  made,  which  should  be  free, 
but  tiie  thigh  must  be  well  lixed.  When  su[)puration  does  not  occur  naturally  the  gurgeon 
shouki  be  in  no  hurry  to  ojien  the  bursa,  but  be  satiflfied  to  keep  the  limb  at  rest  and  blister 
the  svvellinjT. 

Synovial  burssD  in  the  popliteal  space  require  a  rather  longer  notice  than 
the  tonns  to  which  alteatioti  h:us  already  been  directed,  since  they  are,  although  common, 
sometimes  diflicult  to  diagnose  and  dangerous  to  treat.  Their  treatment,  bowerer,  as  a 
rule,  is  successful. 

These  bursa?  may  be  divided  in  a  clinical  point  of  view  into  two  classes — the  ^r«/, 
including  such  as  are  connected  wiili  the  sheaths  of  tendons  or  that  encircle  their  insertion, 
and  have  no  communication  with  the  knee-joiut;  the  second,  those  that  directly  or  indi- 
rectly communicate  with  the  joint  and  are  either  synovial  hemiie  pouching  from  it,  or 
bursa;  originating  about  the  tendons  and  communicating  with  it. 

Among  the  Jirst  is  the  normal  bursa  which  exists  above  the  head  of  the  fibula  on  the 
outer  border  of  the  popliteal  space  between  the  insertion  of  the  biceps  muscle  and  tb« 
external  lateral  ligament ;  a  second,  which  may  be  said  to  be  on  the  outer  iMjrder,  althougli 
it  has  a  somewhat  more  central  position  which  separates  the  extei-n:U  lateral  ligament 
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from  the  tendon  of  the  popliteus  muscle  ;  ami  a  third  on  the  t'mtfr  gi<l«?  of  the  space  which 
lies  between  the  tendon  of  tlie  senii-membranosus  muscle  »iml  th«  inner  tuberosity  of  ihe 
tibia — the  whole  of  these  bursro  occiii>yiiip  the  lower  Imlf  of  the  popliteal  s[)ftce. 

In  the  second  division,  there  is  the  smaller  bursa  which  scparut«'«  the  outer  head  of  the 
gnstrocnemius  muscle  from  the  outer  condyle  of  the  temtir,  tirnl  the  lurf^er  that  normally 
exists  between  the  internnl  condyle  of  the  femur  and  t!ic  inner  head  of  the  jrasirocnemiua 
nod  scmi'niembranu^us  muscles,  and  wliich  generally  sends  a  process  between  these 
muscles,  the  timaller  occasionally  and  tlie  larger  generally  comaiunicating  with  the  knee- 
jiiini,  both  of  these  occupying  the  upper  half  of  the  popliteal  space. 

The  larger  bursa  may  have  ita  origin  on  the  inner  side  of  the  popliteal  apace,  but  as  it 
grows,  invariably  encroaches  on  it  and  becomes  central,  and  ia  Jar  more  frequently  en- 
larged than  iit\y  of  the  other  jiopliteal  bursic, 

All  the^e  normal  synovial  bursa?  may  Ijccome  enlarged  under  the  influence  of  over  or 
prolonged  exertion  or  any  sudden  3tniin»  the  smaller  ones  incretwing  to  the  size  of  a 
walnut,  and  the  larger  to  that  of  an  orange.  As  they  increase  so  they  become  central, 
and  as  they  assume  a  central  position  difficulties  in  their  diagnosis  may  be  experienced. 
They  may  contain  a  tliin,  clear,  or  blood-stained  serous  fly  id  ;  a  tenacious,  synovial,  or 
colloidal,  apple-jelly-like  materiai,  and,  in  exceptional  instances  may  have  consolidated. 
I  have,  however,  known  this  to  occur  but  once.  It  is  probable  that  the  burste  wliich 
liave  serous  contents  do  not  communicate  with  a  joints  while  thone  that  have  synovia  do. 

DnignosU In  a  general  way  there  ought  not  to  be  any  ditlicufly  in  making  these 

ca^es  out,  more  pariiculnrly  when  the  ditferent  positions  in  which  they  may  appear  are 
known,  since  their  circumscribed  and  defined  outline,  their  fluctuating  feel  and  mobility 
when  the  leg  is  flexed,  and  their  hardness  and  elasticity  wlicn  fully  siretclied  fairly  chanic- 
terize  them.  When,  however,  the  swelling  pubatea  and  a  bruit  is  heard  over  the  tumor, 
some  dilliculty  in  diagnosis  may  be  fell,  idthough  I  can  hardly  understand  how  sucli  a 
case  could  be  mistaken  for  an  aneurism,  as  on  a  careful  examination  the  bursal  pnlsalile 
swelling  could  not  be  eniptieil  and  refilled  by  pressure  upon  the  afferent  artery,  as  would 
an  aneurism  ;  neither  w^aild  the  pulsation  be  so  dis^tinct  nor  the  bruit  so  clear ;  for  both 
the  pulsation  and  the  limb  would  have  been  simply  communicated.  The  position  of  the 
bruit,  moreover,  would  have  a  greater  influence  upon  the  symj»toms  in  a  case  of  burt«a 
than  in  that  of  aneurism  ;  for  whereas  in  the  latter,  by  sUghtltj  flexing  the  leg  upon  the 
thigh,  the  aneurism  would  ht'come  more  deflned,  its  pulsations  more  marked  anrl  under 
control,  in  bursa?  the  swtdling  would  bccfune  more  flaccid  and  less  distinct.  Exlc^nsion 
nmkes  the  pulsation  and  the  swelling  lo  be  more  distinct  in  tlie  case  of  bursie,  and  less  so 
in  that  of  aneunsnu 

With  respect  to  the  diagnosis  of  a  synovial  bursa  which  communicates  with  the  knee 
and  a  true  synovial  hernia,  I  have  not  much  to  add  beyond  the  fact,  that  in  the  former 
there  may  be  no  symptoms  of  kuee-joint  disease,  whereas  in  the  latter,  there  will  to  a 
certainty  be  chronic  ettusion  iiilo  the  joint,  whicii  probably  will  be  part  of  an  osteo- 
arthritic  change. 

When  pressure  upon  the  popliteal  swelling  causes  it  to  diminish  or  disappear,  while  the 
joint  itself  enlarges  and  becon;es  fluctuant,  or  more  so  under  the  pressure,  it  is  a  fair 
inference  that  the  joint  and  bui-sa  coniniunicate.t  although  when  these  conditions  do  not 
exist,  it  would  be  wrong  lo  infer  the  op[>osite,  tor  the  opening  from  a  bursii  is  at  limes 
v^dvular  and  altered  by  ])osilion. 

Treat>ient. — As  an  i-nlargement  of  these  bursas  always  follows  excessive  muscular 
action  and  strains^  so  by  absolute  rest  of  the  limb  as  guaranteed  by  a  splint  and  the  appli- 
cation of  repeated  blisters,  can  the  bulk  of  them  be  made  to  disup[>ttir.  In  obstinate 
examples  of  the  first  divisiim  of  cases  tapping  may  be  n.\sorted  to,  whereas  in  the  second 
it  should  be  undertaken  only  where  oihfr  trealment  has  failed,  and  tlien  with  extreme 
care  by  means  of  the  aspirator.  In  f^till  more  obstinate  cases  where  tlie  limb  is  rendered 
useless,  a  free  incision  maybe  made  into  the  cysts,  or  they  may  be  excised;  but  such 
desperate  measures  are  only  ap|dicable  in  desperate  cases. 

The  first  division  of  cases  may  always  be  boldly  dealt  with,  but  the  second  should  be 
treated  with  extreme  caution. 

Thus,  in  a  case  which  was  under  my  care  some  yeai*s  ago,  wliere  by  repented  blistering 
the  tumor  disappeared  for  a  time  only  to  recur,  a  surgeon  was  induci'd  lo  tap  and  subse- 
quently incise  the  cyst,  after  which,  acute  suppuration  of  the  part  occurred,  which  in  the 
end  I'ompeih-d  amputation. 

The  case  of  solid  bursa  iilready  alluded  to  occurred  in  my  own  practice.  I  mistook  it 
for  a  tumor*  having  punctured  it  with  a  needle  without  obtaining  any  flow  of  fluid.     It 
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was  in  a  man  of  innMle  age,  UaJ  been  growing  far  about  ten  years,  «*U8  tlie  sijce  of  n  fisl» 
(ilk'il  tlie  jiojilileHl  s]iace.  und  wa-S  sulid  and  movuble.  I  found  tliat  it  was  connecled  willi 
tlie  inner  hanjsiring  tendon  only  on  niuking  llic  atienipl  to  remove  it.  On  recognizing 
its  natun»,  I  took  aw»y  a  large  portion  of  the  mass  down  to  its  eentral  cavity,  which  yvtis 
the  size  of  a  nut,  hot  1  left  the  deeper  part.  Suppuration,  however,  subsetjuenily  atlackcd 
the  kneegoint,  and  am|tutation  became  necessary.  1  am  unable  to  point  out  how  a  correct 
diagnofiis  could  be  macle  in  sueh  n  case  an  tbis,  but  the  recortl  of  the  lacl  that  a  solid  bur$a 
may  exist  in  this  lneality,  a-s  wt41  as  the  unfoitunate  result  which  accrued  uj>on  operation 
in  my  case  may  be  of  value,  Holmesi  flraws  atti^Hlion  to  a  valuable  paper  by  31.  Foucher 
OH  this  subject  in  the  'Archives  Generules  de  Med.,*  Id«j6. 


Synovial  Cists. 

In  connection  with  this  subject  of  synovia!  liernia  it  sfuxdd  bo  stated,  that  at  times 
the^e  hernije  rupture  and  the  synovial  tiuid  escapes  into  iJic  connective  tissue  of  the  leg, 
lorniing  a  synovial  eyat  ;  and,  if  Mr.  Wonaahl  was  right  wht-n  he  tawglil  that  the  thin- 
nest point  of  the  jnint  capsule  was  at  the  spot  at  which  it  paitially  encircles  llie  tendon  of 
the  popliteus  muscle,  it  is  more  than  probable  that  it  is  at  this  spot  that  the  fluid  t?sca|>es. 

TIk-  synovial  cyst  may  occupy  the  |Mj|diteal  space  and  upper  part  of  the  calf  of  the  leg, 
or  may  be  evident  in  tlie  calf  of  the  leg  only,  projecting  most,  as  a  rule,  on  the  inner 
aspect  of  the  leg.  or  may  be  perceptible  only  at  the  upper  and  inner  part  of  the  leg  as  a 
small  deJined  swelling  not  approaclning  within  three  or  four  inches  of  any  part  of  the 
knee-joint.  There  need  not  of  necesitity  be  any  communicable  ftuctuaiiou  between  the 
cyst  and  the  joint, 

Tliese  cystsi  are  generally  found  in  joints  that  are  the  seats  of  osteoarthritis  and  are 
cunible.  They  should  not  be  punctured  or  oiherwiMC  subjected  to  opemtion  unh'SH  there 
appear  strong  reasons  for  so  doing,  inusmueh  us  interference  may  bind  to  acute  iiiflumma- 
tion  and  su[>puration  of  the  knee-joint. 

For  this  information  I  have  to  Ihank  Mr.  Morraiit  Baker,  who  has  written  a  vabmble 
pajier  on  the  sidyerl  in  the  *  St.  liarlholomew's  Il<».->p.  Krp.,'  1877.  It  ri'calK'd  to  my 
recollection  several  cases  which  were  doubtless  of  this  atl'ection,  and  which  J  did  not 
understand. 

Ganglion. 

This  is  met  with  in  two  forms,  the  one  the  more  common  as  an  enc)^ted  a  welling  con- 
nected with  the  sheat!)  of  a  tendon  ;  the  second  as  a  more  diftused  swelling  involving  the 
theca  of  one  or  of  many  tendons,  tliost;  of  the  wrist  being  the  most  commonly  attected  ;  and 
the  flexors  man*  frequently  than  the  ext«msors.  1  have,  however,  seen  it  in  the  extensori 
of  the  toes,  and  on  the  dorsal  aspect  of  the  foot  beneath  the  annular  ligament  of  the 
ankle:  but  it  may  attack  any  tendon.  Ganglion  is  always  the  result  oi'  strain  or  over- 
action  of  the  tendons.  The  local  ganglion  always  contains  colloidal  apple-jelly-like 
material,  which  is  at  tinier  erystul-tike  in  clearness,  at  others  pinkish.  In  the  diOtiaed, 
the  fliiid  is  more  like  synovia,  containing  loose  Ixidies. 

•*The  bursie  or  ganglions  whicli  form  about  the  sheaths  of  the  tendons  at  the  wrUt 
appear  to  be  the  cystic  transfurmatinns  of  the  cells  inclosed  in  the  fringe-like  processes  tut 
the  synovial  membrane  of  the  sheaths.  .  .  .  Sonu'times  they  are  distended  with 
serous  fluid  ;  at  other  times  tht^ir  contents  ]tossess  a  gelatinous  or  even  a  honey-like  con- 
sistency, which  constitute  a  form  of  iiielicfris.  I'nder  some  circumstances  free  fibro- 
cartilaginous-like  bodies,  irriguUirly  shajied,  composed  nf  a  compict  couneetiv*;  substance, 
form  in  eonsidenible  numbers,  more  es[iecially  in  the  ganglionic  enlargement  of  the 
synovial  bursa  which  surrounds  the  flexor  tendons  of  the  fingers  at  the  wrist.** — PaffH, 
*  Surg.  I*ath.* 

The  localized  form  of  ganglion  is  more  common  on  the  dorsal  as|>crt  of  the 
wrist  than  anywhere  else,  although  not  rarely  it  is  connected  with  the  Hexor  tendons;  auid 
appears  as  a  gloltular  or  irregularly  cystic,  tense  swelling  of  the  jMirt.  At  time«.  ii  is 
\'tiry  hanb  at  Mhers,^  fluctuating  and  soft.  When  of  good  size,  it  may  be  traualucent. 
Pressure  upon  it  to  any  extent  cause.s  pain,  severe  pressure  sickening  piin,  even  fainting 
and  vomiting.  Tljone  in  the  palm  of  the  hand  ahoiil  the  head  of  the  metaear|ial  bttnes 
are  the  most  painful.  At  times,  ganglion  ig  painless,  ciiusing  only  some  weakness  of  the 
wrist. 
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linnglloD  involving  all  tho  Dexor  teadooB  of  hnnil  «ud  \ 


A  large  jjntiglion  occjisionally  forms  behind  the  external  malleolus  connected  with  the 
peroiiei  tendons.      It  should  he  toueljed  with  eiire. 

The  diffused  or  compound  ganglion  vnrieg  in  its  symptofiif*  according  tf>  the 
niimber  of  tendons  in\  olvt-tL  W'hrri  one  only  in  affeeted  it  may  appear  as  a  deep-seated, 
fluctuating,  irre<»uiar  swellit^^  itt  ifie  cmirse  of  the  tendon^  ilie  amount  of  swelling  and 
deformity  defending  entirij'ly  tipon  its  size.  The  swelling,  when  many  tendons  are 
involved,  will  he  diffused  ;  bu!  when  the  whole  of  the  fltjxor  tendons  are  implicated  it 
wili  occupy  both   the  f)alm  of  the  hand 

and  the  forearm  above  the  wrist.     In  the  Fja.473. 

case  illustrated  in  Fip;.  473,  taken  from  a 
woman,  a-t.  40,  sent  to  me  by  Dr.  Love- 
grove,  now  of  Hythe,  all  the  flexor  tend- 
ons were  involved  to  an  extreme  degree. 
In  such  cases  as  these,  the  foreign  bodies, 
commonly  called  "melon-seed  or  rire- 
like"  bodies,  ar^  usually  present.  They 
may  frequently  be  made  out  to  exist  l>y 
the  surgeon  when  ascertaining  the  pre.-ii- 
ence  of  fluctuation  from  above  and  below 
the  annular  ligament  of  the  wri^^t  by  firm 
pressure  alternately  applied  in  this  directiorj,  the  pressure  exciting  a  peculiar  rough  scroop- 
ing sensation,  caused  by  these  loose  bodies  passing  along  the  thecie  of  the  tendons  beneath 
the  ligament, 

Treatmknt The  local  ganglion  when  first  formed,  may  often  he  cured  by  the  appli- 
cation of  a  blister  and  by  rest  of  the  tendon  secured  by  m»^ans  ot"  some  splint,  but  when  it 
has  existed  lor  some  time,  such  treatment  is  useless.  When  it  can  be  ruptured  by  pres- 
sure applieil  by  grasping  the  flexed  hand  with  both  hands  and  by  one  thumb  superpos»-d 
upon  the  other  over  the  ganglion,  a  cure  may  often  he  effected  ;  firm  pressure  being  sub- 
sequently kept  up  by  means  of  a  pad  of  lint  and  strapping.  When  this  fails  the  ganglion 
should  be  punctured  subcutiineoiisly  by  means  of  n  spear  sbaj^ed  needle  or  line  tenotomy 
knife,  its  contents  squeezed  out,  and  pressure  appli«'d  by  Hnt  and  strapping  as  before. 
When  success  does  not  follow  this  treatment,  a  silk  setori  may  he  inlroducud,  (he  hand 
being  kept  quiet  on  a  splint,  hut  it  should  he  removed  so  soon  as  sitppuratioii  lias  been 
established.  This  treatment  should  iwt  be  emphiyed,  liowever,  until  all  minor  means 
have  failed,  for  it  is  occasionally  followed  by  difinused  inflammation  of  the  theca  of  the 
teiidtm  with  all  its  dangers.  [Some  operators  [prefer  to  split  the  cyst  open  and  apply  an 
jrrilant  to  the  inleniul  wall  of  the  sac] 

The  diffused  or  compound  ganglion  Js  dangerous  to  deal  with  ;  that  is.  any 
inlerrerenee  xvith  it  may  he  followed  by  severe  inflammalion  of  all  the  thecrc  involved,  and 
thus  limb  and  life  be  jeopardized.  But  this  result  is  not  common  when  proper  precautioni 
art5  taken  to  guard  against  it.  The  risk  of  such  a  thing  slioiikl  always,  however,  be  laid 
before  tlie  patient  hy  the  surgeon  before  any  o[ieration  is  arranged. 

The  only  effectual  way  of  dealing  with  it  is  by  incision.  To  do  this,  the  surgeon  should 
for  some  five  or  six  days  before  fix  the  hand  and  forearm  upon  a  splint;  fie  should  then 
make  a  clean  cut  into  the  afi'ccted  theca,  free  enough  io  allow  of  the  ready  escape  of  all 
the  ganglion  contents  without  any  forcible  manipulation.  When  many  thec:e  are  involved, 
more  than  one  incision  is  called  for.  The  incision  should  always  be  made  in  a  vertical 
direction  over  the  tendons,  and  botli  above  and  below  the  aunuhir  ligament  when  the 
disease  extemls  up  the  arm.  After  the  operation,  the  wound  should  b*'  dresseil  with  water 
dressing  and  the  splint  kept  on,  movement  of  the  finger  bein^allowed  after  the  lapse  of  a 
few  days,  when  the  fear  of  diffused  suppurative  inflammation  has  jinssed  away.  In  the 
severe  example  of  the  atiectioii  illustrated  in  Fig.  473,  this  practice  was  miopte<l  with 
success,  and  in  several  others  of  a  less  seveiH?  diameter,  I  could  record  the  same  result.  1 
have  never  had  occasion  to  divide  the  annular  ligament. 
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CHAPTEE  XXIX. 


DEFORMITIES,  CLUB-FOOT,  AND  ORTHOPEDIC  SURGERY. 


Malformations. 

Malformations  of  the  limbs  remain  to  be  considered,  those  of  special  parts  having 
already  received  attention  under  other  headings. 

They  may  roughly  be  classed  as  being  due  either  to  exc€$s  or  hypertrophy,  or  to 
deficiency. 

Unnatural  adhesions  between  parts  is  not  rare,  and  maUdevelopment  in  some  odd  way 
is  occasionally  met  with. 

As  examples  of  excess  of  development,  supernumerary  fingers  or  toes  are  the  most 
common,  the  supernumerary  digits  being  more  or  less  well  formed  or  rudimentary ; 
appearing  either  as  skin  appendages  (8,  9,  Fig.  474)  or  being  more  like  cleft  phalanges, 
with  common  metacarpal  or  metatarsal  bones  (2,  6,  7,  Fig.  474).  The  thumb  is  very 
commonly  cleft. 

Thus,  out  of  twenty  cases  of  supernumerary  fingers  and  toes  consecutively  noted,  eight 
were  of  the  thumb,  and  four  were  of  the  fingers  alone,  three  of  the  toes  alone,  and  five  of 
the  fingers  and  toes  together,  the  deformity  being  symmetrical  in  six  of  the  cases.  Occa- 
sionally supernumerary  fingers  or  toes  have  perfect  metatarsal  or  metacarpal  bones,  and 
more  rarely  the  hand  may  be  double.  Jardine  Murray,  of  Brighton,  has  recorded  such  a 
case  (*  Med.-Chir.  Trans.,'  vol.  xlvl). 

Fio.  474. 


Types  of  the  different  kindi  of  deformities  of  the  hands  and  feet. 

Hypertrophy  of  extremities  is  met  with,  either  of  whole  limbs  or  parts  of  limbs.  In 
drawing  10,  Fig.  474,  hyjiertrophy  of  one  finger  is  shown,  associated  with  deficiency  of 
others,  but  the  hypertrophy  is  a  type  of  the  aflfection  that  is  met  with  in  practice,  whether 
of  a  digit  or  extremity. 

Treatment — Rudimentary  fingers  and  toes  may  be  fearlessly  excised  when  they 
appear  as  skin  appendages,  but,  when  they  exist  as  bifid  phalanges,  great  care  is  called 
for  in  their  treatment  on  account  of  the  frequency  of  their  being  a  common  joint  to  the 
two  digits.  Under  these  circumstances,  the  surgeon  should  carefully  consider  the  question 
of  amputation  ;  and  if  he  decide  upon  performing  it,  it  will  be  wise  to  cut  off  the  super- 
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numfrary  digit  some  little  distunce  from  the  joint,  leaving  a  gtum,^,  which,  a**  a  rule,  sub- 
sotjueiitly  withers, 

IIy|iertrophied  exlremiliea  may  be  removed  when  they  are  sources  of  great  inconve- 
nience, hut  not  otherwise. 

Webbed  fingers  and  toes  are  another  common  deformity.  At  times  all  the  digits 
of  one  or  both  hands  or  feet  are  wcbbeti,  hut  more  eommonly  only  two  are  involved.  Thus, 
I  have  seen  the  thumb  and  index-finger  webbed  in  one  eiwe  (No.  3.  Fi*!:.  474)  ;  the  rini; 
and  middle  finjrers  of  both  hands  (No.  4),  and  in  another  the  «econcI  and  third  toe.-*  of 
both  feel.  In  une  instance,  the  toes  of  one  tV>ot  were  webbed,  and  the  lingers  of  the  hands 
more  or  less  truncated.  In  another,  with  webbed  toes  on  httth  feet,  there  was  a  sufwrnu- 
merary  right  thumb.  Indeed,  where  a  disposition  to  deformities  shows  itself  several 
varieties  of  deformity  may  c?o-exist  in  the  same  subject, 

Tkkatmknt. — For  tlie  band,  when  the  fingers  are  svell  formed,  t\\(i  surgeon,  if  possible, 
sbouM  4iivide  the  web,  but,  under  other  circumstances,  it  is  more  prudent  to  leave  it  alone. 
When  the  web  is  very  narrow  there  is  notiiing  left  but  to  divide  it,  but  before  doing  so  a 
good  offening  at  the  base  of  the  cleft  ought  to  be  established  to  prevent  the  subsequynl 
closure  of  the  wound.  This  can  be  elliciently  etfected  by  means  of  the  galvanic  cautery 
or  otherwise,  and  the  subsccjuent  introduction  into  the  o[tening  of  a  piece  of  aluminium 
wire,  the  wire  being  kept  in  till  the  wound  hsxs  cicatrized  and  become  as  thoroughly  estab- 
lished as  an  ear-ring  hole.  When  thia  step  of  the  operation  has  been  etfected,  the  cleft 
may  Xw.  fearlessly  divided. 

When  the  web  is  broader  and  more  material  exists  for  the  surgeon's  manipulattoti,  the 
best  [dan  to  adopt  is,  to  split  the  web  Imnsversely  between  the  tingers,  and  to  turn  one 
Hap  of  skin  rouml  one  linger  and  the  other  fla|t  round  the  second,  stitching  the  edges  of 
the  fhip  to  the  skin  of  the  linger. 

Webbed  toes  need  no  surgiail  interference. 

Absence  of  parts  cannot  surgically  be  remelied.  In  Xo.  13,  Fig.  474,  there  waa 
an  ulisvn(?e  of  a  thumb,  but  by  way  of  compensation,  an  extra  finger  was  given.  In  No. 
14,  the  ring-finger  was  absent,  but  the  index  and  middle  were  hyjtertrophied. 

At  other  times,  limbs  are  truncated  as  if  from  intrn-uterine  amputation,  and,  in  rarer 
cases,  bones  and  joints  seem  lo  be  deficient.  Thus,  in  a  male  subject  I  had  under  my  care 
Bome  years  ago  the  right  arm  was  shortened  as  if  amputated  abtjve  the  elhovv,  and  the 
right  tower  extremity  wjis  refiresented  by  one  short  bone,  with  a  foot  that  wouhl  have 
been  called  perfect  if  the  little  foe  luid  not  been  absent. 

These  cases  are  mentioned,  however,  only  us  curiosities,  and  are  beyond  the  pale  of  the 
surgeon's  art. 

ClaTvllke  extremities  as  represented  in  Nos.  1,  11,  and  12,  Fig.  474,  nre  very 
curious.  No.  I  represents  the  hands  of  (ieorge  N — ,  let.  7  weeks,  the  third  child  of  well- 
made  parents,  the  other  children  being  natural*  Very  little  power  existed  in  the  elaws, 
one  finger  alone  being  of  use.  The  child  in  other  respects  was  well  made  and 
intelligent. 

Nos.  11  and  12  were  taken  fi*om  Edward  E — ,  rtt.  4,  one  of  eight  children,  three  being 
boys  and  five  girls,  one  brother  having  precisely  the  same  deformity.  The  parents  were 
well  made. 

The  hands  in  No.  1 1  had  apparently  but  thr(%  metacarpal  bones ;  the  wrist  and  carpal 
joints  being  normal;  t)ie  solitary  digit  had  much  flower.  The  feet  in  No.  12  were  still 
more  oddly  made.  In  both,  the  lars;d  bones  seemed  to  be  niilural,  but  on  the  right  foot 
the  metatarsal  bones  were  confused  together.  The  digits  hud  g(K)d  power.  Nothing 
could  be  suggested  for  the  patient's  hcneUj, 

Hereditary  nature  of  deformitiea.—Tlie  hereditary  nature  of  deformities  is 
generally  recognized^  though  in  the  history  of  such  cases  it  is  exceptional  lor  such  a 
tendency  to  be  traced.  When,  however,  it  is  made  out,  it  is,  as  a  rule,  remarkable. 
Deformities,  when  inherited,  are  also  generally  of  a  like  kind.  Thus.  def(>rmities  of  the 
genital  organs  are  pasjied  on  to  succeeding  generations,  tia  is  the  disposition  to  harelip  or 
webbed  fingers,  &c. 

Exce[>tions  to  this  rule  are  met  with.  Thus,  in  a  family  of  twelve  children,  two  out  of 
four  boys  hm\  harelip  antl  fissured  palate,  and  one  out  of  eight  girls  had  hypertrophy  of 
the  right  lower  extremity,  witli  atrojdiy  o\'  the  right  great  toe.  The  father  of  this  family 
had  a  supernumerary  little  finger  on  one  hand. 

A  female  child,  one  of  live,  the  other  four  being  well  made,  had  hypertrophy  of  the  two 
itiner  toes  of  the  left  fool.     They  were  at  five  weeks  old  as  large  as  tlie  toes  of  an  adult. 
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and  as  well  made.  The  parents  had  no  deformity,  but  the  father's  maternal  grandfather 
had  a  double  thumb. 

A  boy  had  a  double  thumb  on  one  hand  and  a  web  between  the  second  and  third  toes 
of  both  feet.     His  father  had  webbed  toes. 

These  exceptions  to  the  rule  above  given  are,  however,  rare. 

As  illustrations  of  the  rule,  the  following  cases  have  been  extracted  from  my  note-books : 
A  man  had  six  perfect  toes  on  each  foot,  and  six  |)erfect  fingers  on  each  hand.  He  was 
one  of  ten  children,  all  of  whom  had  the  same  kind  of  deformity.  The  parents  of  these 
children  were,  however,  well  made. 

A  female  child  had  left  equino-varus.  She  was  one  of  eight  children,  the  other  seven 
being  well  made.  The  parents  had  no  such  deformity,  but  the  mother  had  two  brothers 
and  one  sister  so  deformed,  and  her  father  had  double  talipes. 

A  man  had  scrotal  hypospadiasis,  and  was  one  of  nine  children.  Both  his  parents  were 
well  formed,  and  no  history  of  deformity  could  be  traced  backwards.  One  of  his  sisters 
had  harelip,  while  two  of  his  brothers  were  deformed  as  lie  was,  one  having  passed  as  a 
female  till  he  was  eighteen  years  of  age.  Two  other  brothers  and  tliree  sistei-s  were 
natural,  but  e^ich  of  these  brothers  had  a  son  a  hypospadiac. 

These  cases  are  very  striking. 

Club-foot. 

When  paralysis  takes  place  of  a  single  muscle  or  of  a  group  of  muscles  functionally 
associated,  the  opposing  muscle  or  group  losing  antagonism,  acts  uncontrolled,  and,  as  a 
consequence,  contraction  or  deformity  is  liable  to  be  produced,  the  deformities  resulting 
from  this  class  of  cases  being  designate  paralytic  distortions. 

When  a  muscle  or  a  group  of  muscles,  from  whatever  cause,  acts  spasmodically  with  an 
active  tonic  contraction,  or  a  slow  and  progressive  one  quite  irrespective  of  the  will,  or 
but  slightly  influenced  by  it,  and  in  this  way  overcomes  the  opposing  muscle  or  group  of 
muscles,  deformities  may  likewise  be  produced,  such  cases  being  called  spastic  or  spas- 
modic  distortions. 

In  the  first  class,  the  degree  of  deformity  depends  much  upon  the  degree  of  paralysis  that 
is  present,  and  in  tlie  second,  on  the  amount  of  spasm  or  contracting  force  of  the  muscles 
involved.  Some  surgeons  would  class  all  deformities  in  the  first  group,  but  this  view  is 
incorrect. 

Both  may  be  congenital  or  acquired.  In  the  congenital,  greater  changes  take  place  in 
the  conformation  of  the  bones  than  in  the  acquired,  these  changes  depending  much  upon 
the  intensity  of  the  muscular  action,  but  more  upon  the  period  of  life  at  which  they  com- 
menced. 

*'It  seems  as  if  in  congenital  club-foot  and  analogous  distortions  a  stimulus  or  irritant 
were  present  in  the  medulla  spinalis,  acting  upon  certain  ganglionic  cells  there,  which 
keeps  the  affected  muscle  in  a  state  of  tonic  contraction,  yet  not  sutficient  to  neutralize 
the  stimulus  of  the  will  within  the  limits  of  movement  jHirmitted  by  the  structural  short- 
ening of  the  member.  Many  non-congenital  spastic  contractions  appear  allied  to  the  con- 
dition which  prevails  in  some  states  of  chorea,  in  which,  when  the  will  would  permit  or 
cause  contraction  or  relaxation  of  a  particular  muscle,  an  involuntary  influence  excites 
contraction,  interferes  with  and  frustrates  the  voluntary  effort.  In  more  intense  spas- 
modic contractions  the  will  is  entirely  overpowered  before  structural  shortening  supervenes 
to  effect  the  same  end." — Little. 

As  an  extra  argument  in  favor  of  this  view,  the  fact  may  be  adduced  that  club-foot 
often  coexists  with  other  deformities,  such  as  spina  bifida  and  club-hand,  &c.  "Congeni- 
tal and  non-congenital  club-foot  spring  from  analogous  causes."  [Some  years  ago  I  saw 
at  one  of  the  hospitals  with  which  I  was  connected  an  infant,  14  days  old,  who  had  club- 
feet, spina  bifida,  and  the  enlarged  breasts,  secreting  a  milky  fluid,  sometimes  observed  in 
infants.] 

When  these  muscular  contractions  are  powerful  enough  or  continue  long  enough"  to 
alter  the  natural  position  of  a  part,  deformity  is  said  to  exist,  and,  according  to  its  seat  or 
form  has  it  a  special  name. 

To  Stromeyer  abroad  as  well  as  to  Little  in  this  country,  are  we  chiefly  indebted  for 
most  of  our  knowledge  on  this  matter,  although  in  more  recent  times  Tamplin,  Lonsdale, 
W.  Adams,  Brodhurst,  and  others  have  added  much  to  the  subject. 

Stromeyer,  however,  in  1831,  only  followed  Delpech  in  1828,  this  great  surgeon  follow- 
ing a  greater— John  Hunter — who  in  1794  established  the  principle  of  subcutaneous  sur- 
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gery,  when  he  divideii  injuries  to  sound  pnrtH  into  two  divisional,  and  estnldUlit^d  thia 
I»rincij»le^  that — •*The  injuries  of  the  first  division,  in  whith  the  parts  do  not  commiini- 
cjxte  externally,  seldom  inflame,  while  those  ol'  the  second  commonly  both  inflame  and 
suppurate." 

Chd.)-fbot  may  he  (divided  into  four  typical  forms  : — 

Talipes  equinus,  in  which  the  heel  is  simply  drawn  up  by  the  contracHoD  of  the 
muscleH  ot  the  calf  {Fig.  476). 


Fio.  475. 
Talijies    £qmiuit* 


Fio.  476. 
Congenital     Tctriis. 


Throe  grades  of  severity. 


I 


I 


> 


Talipes  varilB.  in  which  the  foot  is  drawn  inwards  to  different  degrees  {Fig.  ITfi). 

Talipes  valgus,  in  which  the  fo<tt  is  turned  out  (F'ig.  477). 

And,  talipes  oaloaneus,  in  which  the  foot  is  drawn  up  and  tiie  heel  depressed 
(Fi^.  47H). 

Combination  of  these  forms  are  commonly  seen,  thus,  we  have  T.  pquino-vtjrus,  when 
the  foot  is*  turned  in  and  heel  drawn  up  (Fig.  476a);  7\  egiiiuo-val(/tts,  when  the  fool  ia 
tirneci  ofit  and  the  heel  drawn  ujr  ;  7\  caienneo-rarut  and  calc unto- vat gii9  being  terms 
applied  when  the  heel  is  depressed  and  foot  turned  in  or  out. 

Talipes  varus  is  the  usual  congenital  form»  but  any  may  exist,  talipea  equinus  and 
equino-varns  and  valgus  being  the  more  common  acquired  forms. 

In  f(tl(/nfy  the  peronei  muscles  are  chiefly  involved  ;  in  varus,  the  adiluctors,  particu- 
larly the  two  tibials;  in  fqtn'nns^  there  h  contraction  of  the  muscles  of  the  calf  through 
the  tendo  AchiUis  ;  and  in  caJcanens^  paralysis  of  the  same  group. 

Chib-fiM>(  is  often  hereditary,  and  more  prone  to  attack  the  male  bnmeltes  of  a  family 
than  the  female,  iind  in  this  re8|rf;ct  seems  to  follow  the  ordinary  law  of  all  deformitiea. 
In  a  case  under  my  care  of  talipes  varus,  the  chihJ's  father,  grandfather*  and  great- gramU 
father  on  the  father's  side  had  congenital  t:iii]ies,  while  none  of  the  female  bninclies  of  the 
respective  families  were  deformed. 

*'  It  is  convenient,  for  practical  purposes,  to  divide  congenital  clnb-foot  into  three 
degrees  of  severity :  the  ifiifhtfst,  that  in  which  tlie  position  of  the  front  of  the  foot,  when 
inverted,  is  siuch  that  the  angle  formed  by  it  with  the  inside  of  the  leg  is  greater  than  a 
right  angle,  antl  in  which  the  contraction  is  so  moderate  that  the  toes  can  easily  be  brought 
temfiorarily  by  the  himd  of  the  surgeon  into  a  straiglil  line  with  the  leg,  and  the  heel  be 
depresscHl  to  a  nutuial  position.  The  serond  class  includes  those  in  which  tlie  inversion 
of  the  foot  and  elevaiioii  of  the  heel  appear  the  same  or  little  greater  than  in  those  of  the 
first  class,  but  in  which  no  reas«mable  etfbrt  of  tlie  surgeon's  hand  will  temporarily  extin> 
gnish  the  ('oniraeiion  and  deformity.  The  t/tird  class  com) irises  those  in  which  the  con- 
traction of  the  soft  parts  and  displacem<'ut  of  hard  parts  reaches  the  highest  degree,  80 
that  the  inner  margin  of  the  foot  is  situated  at  an  acute  angle  with  the  inside  of  the  leg, 
sometimes,  rtr  even  almost  in  «'ont!ict  with  it.  Ca-ses  of  the  first  and  second  grades  may 
be  respectively  converted  into  the  second  ami  third  grades  by  delay  in  the  application  of 
remedies,  and  by  the  effects  of  improper  locomotion." — Little. 

Talipes  equinus  is  ihe  most  common  (brio  of  the  acquired  talipes,  although  Little  posi- 
tively declares  it  is  at  times  congenital.  It  is  found  in  every  degree,  froin  the  inability 
to  Hex  the  foot  beyond  a  right  angle  to  a  [loinling  of  the  tiM.'3,  nece^ssitaiing  the  patient 
walking  upon  the  heads  of  the  metatarsal  bones  and  jdiahinges,  the  head  of  the  astragalus 
projecting  prominently  on  the  dorsum  of  the  foot.  Fig.  475  illustrates  the  medium  and 
extreme  forms. 

Talipes  rontg  ig  the  more  common  congenital  form.  Fig.  476  illustrates  it  in  three 
degrees  of  severity. 

It  la  very  frequently  combined  with  T.  equinus,  as  seen  in  Fig.  476a.     The  arrows  in 
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Fio.  476a. 
EcjuinoVarus 


the  figure  indicate  the  direction  of  the  convexity  of  the  tarsus  and  metatarsus  forwards 
and  outwards  ;  the  perpendicular  line  through  the  axis  of  the  limb  shows  the  extent  of  the 
inward  deviation  of  the  metatarsus,  by  which  the  base  of  the  little 
toe,  being  brought  completely  beneath  the  axis,  has  to  support  the 
entire  weight  of  the  body  in  walking. 

Talipes  valgut  may  be  of  all  degrees  of  severity,  and  may  be  con- 
genital or  acquired,  these  two  varieties  presenting  very  different  ap- 
pearances. Fig.  477  illustrates  the  congenital  form  in  two  degrees  of 
severity  ;  and  also  the  acquired. 

Talipes  calcaneus  is  illustrated  in  Fig.  478. 

For  a  full  detail  of  the  anatomical  changes  of  the  foot  under  these 
different  conditions  vide  Adams  in  *  Path.  Soc.  Trans.,'  vol.  iii. 

Before  considering  the  treatment  of  these  affections  it  will  be  well 
to  look  into  the  principle  upon  which  all  interferences  must  be  based, 
and  the  process  b^  which  repair  can  take  place  after  the  division  of 
tendon. 

To  Paget  and  W.  Adams,  in  this  country,  we  are  chiefly  indebted 
for  our  knowledge  of  this  subject,  and  I  shall  use  as  much  as  possible, 
Adams's  descnption  of  this  process  as  published  in  18G0,  in  his  work 
on  the  *  Reparative  Process  of  Human  Tendons  after  Division,'  his  investigations  Laving 
confirmed  those  of  the  former  as  well  as  added  to  our  stock  of  knowledge. 

When  such  a  tendon  as  the  tendo  Achillis  is  divided  subcutaneously,  the  divided  ends 
separate,  in  an  infant  for  half  An  inch,  and  in  an  adult  from  one  to  two  inches,  the  degree 
depending  much  upon  the  healthy  condition  of  the  divided  muscle  and  the  amount  of 
movement  subsequently  permitted  in  the  ankle-joint. 


From  Little. 


Fig.  477. 


Valaua 


Fig.  478. 


CoMyeiiit.al. 


Acquired. 


Aceniind 

^  CbMfftmiM 

Tmli^a    CaUa/teus 


The  reparative  process  begins  by  increased  vascularity  in  the  sheath  of  the  tendon, 
which  is  followed  by  the  infiltration  of  a  blastematous  material  into  its  meshes  or  spaces 
between  its  fibrous  elements,  exhibiting  the  development  of  innumerable  small  nuclei,  a  few 
cells  of  large  size  and  irregular  form,  with  granular  contents,  or,  perhaps,  with  one  or 
more  nuclei  and  studded  with  minute  molecules  of  oil ;  a  blastematous  material,  in  which 
the  cell  forms  do  not  develop  beyond  the  stage  of  nuclei,  appearing  to  be  the  proper  re|»ara- 
tive  material  from  which  new  tendon  is  developed.  This  nucleated  blastema  soon  becomes 
vascular,  capillary  vessels  having  been  seen  in  it  on  the  eighteenth  day  ;  the  nuclei  assume 
an  elongated,  spindle,  or  oat-shaped  form,  and  are  seen  after  the  addition  of  acetic  acid 
to  be  arranged  in  parallel  linear  series.  The  tissue  becomes  gradually  more  fibrillated, 
and  at  last  fibrous — a  solid  bond  of  union  subsequently  forming  between  the  divided  ex- 
tremities of  the  tendon,  which  is  tough  to  the  touch,  but  to  the  eye  presents,  even  for  at 
least  three  years,  a  grayish,  translucent  appearance,  distinguishing  it  at  once  from  the 
glistening  old  tendon.  This  new  tissue  remains  during  life  as  permanent,  and  has  little 
tendency  to  contract  subsequently.  Adams's  observations  rather  led  him  to  the  conclusion, 
that  the  required  portion  of  new  tendon  is  to  be  obtained  during  a  lengthened  period  of  for- 
mation, that  is,  about  two  to  three  weeks,  under  the  ordinary  conditions  of  health  ;  but, 
in  paralytic  cases  as  in  others  of  feeble  health,  this  period  may  be  doubled. 

Adams  informs  us  also,  that  the  divided  extremities  of  the  old  tendon  take  no  active 
part  in  the  reparative  process  during  its  earlier  stages,  although  at  the  later  the  cut  ends 
become  rounded  and  their  structure  softened.  They  become  enlarged  and  exhibit  a  ten- 
dency to  split,  and  thin  streaks  of  new  material  similar  to  that  already  described  are  seen 
between  the  fibres  ;  the  ends  are  joined  by  these  means.  At  a  later  period,  the  bulbous 
enlargement  gradually  diminishes. 
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When  a  tendon  is  divided  a  second  time,  there  is  but  little  sojmnitton  of  its  ends,  and 
this  is  probiibly  due  to  adhesion  of  the  new  tendon  to  ihe  neighlwring  libro-cellulur  tissue, 
in  which  fiic't  is  found  an  expUmation  of  the  unsatisfactory  results  of  set- on d  operations. 

There  is  no  reiuson  for  believing,  that  in  the  treatment  of  deformities  by  tenotomy, 
direct  approximation  and  reunion  of  the  divi«led  extremities  of  the  tendon  must  first  be 
obtained,  and  llinl  the  required  ehmgation  is  afterwards  to  be  proeured  by  gradual 
mechanical  exteDsion  of  the  new  connecting  medium,  as  we  would  stretch  a  piece  of  india* 
rubber. 

Gnidwal  mechanical  extension^  however,  is  required,  in  case*  of  long  sfawitHg^  as  in 
hose  o(  congenital  origin^  to  forcibly  overcome  ligjimentoMs  resistance,  and  lo  sepanite  the 
ends  of  the  divided  tendons  ;  as  it  is  in  tht)se  of  paralgtic  and  of  nnn-congfuital  origin  to 
prevent  the  too  rapid  sejiuration  of  llie  extremities  of  the  tendon.  The  mechanical 
extension  should  be  carefully  reiruhited  according  to  the  activity  of  the  rej>arative  proecs.'', 
ai*  indicated  by  the  amount  of  et^Vsion  into  the  sheath.  Blood  poured  out  into  the  sheath 
or  any  inflammatory  action  interferes  much  with  the  process  of  repair;  iiny  causes  of 
general  feebleness,  coldne:*s  of  the  limb,  loo  early,  loo  late,  or  too  forcible  extension, 
having  a  like  effect.     With  these  remarks  the  operation  itself  may  be  considered. 

Treatment — "The  indications,"  writes  Little,  "are  to  overcome  the  shortening  of 
the  muscles,  ligjiments,  fasci;e,  and  inttgumenls  on  the  contracted  side  of  the  member,  to 
direct  the  hones  into  their  projjer  posititm,  to  educate  the  patient's  voluntary  use  of  the 
(wirls,  to  give  strength  to  the  muscles  and  ligaments  in  the  elongated  side  of  the  meml>er, 
and  to  combat  the  tendency  to  relapse." 

To  fulfil  the  first  indications,  mechanical  means  are  often  sufficient ;  and  when  these  fail 
or  are  inapplicable,  the  division  of  the  conlracted  structures.  To  carry  out  the  other, 
mechanical  means  are  also  of  value,  aided  by  geuenil  mejLHures,  and  more  parlicidarly  by 
galvanism  of  the  weakened  muscles.  In  a  large  number  of  cases,  however,  instruments 
are  not  required,  much  less  tenotomy;  since  in  any  case  of  congenital  or  infantile  talipes, 
when  the  ftiot  can  be  brought  into  its  normal  jK>s«tion  with  but  Ultle  force,  a  cure  without 
ojiemtion  can  with  some  conlidence  he  promised. 

[The  experience  at  the  Urthopa-dic  Ilospittd  of  this  city  goes  to  show  that,  with  ordinary 
care,  congenital  %'aru9  can  be  cured  without  tenotomy,  though  the  accompanying  equinus 
may  require  o[)eration  at  a  later  periofl.] 

In  the  very  simplest  cases,  mere  friction  of  the  affected  limb  and  the  daily  extension  of 
the  conlraeled  tendons  is  often  enough  to  efi'ect  a  cure,  the  nurse  or  parent  holding  the 
crooked  foot  for  some  ten  or  fifteen  minutes  two  or  three  times  a  day  in  the  required 
pHisition. 

In  the  next  class  of  cases,  which  are  slightly  worse  than  the  last,  in  which  the  foot  can 
be  brought  with  gentle  force  into  its  natural  place,  a  cure  can  be  effected  by  means  of 
strapping  adjusted  in  the  fashion  depicted  below   (Fig.  479).      The  strapping  must  be 


Fio.  47&. 


Fia.  460. 


[Pio.  481. 


Itt^l 


Mod*  of  •trotchUtg'  foot  io 
tftltjpw  r»ma  bj  Htrvpplfig. 


BpllDt  for  UHpea. 


Appftmtaa'  fur  ttrotctiliig,  dfirlied  by  Dr.  Mortem,] 


of  a  firm  nature ;  that  spread  on  linen  being  the  best,  as  made  by  Messrs.  Gerrard  &  Co., 
or  Leslie,  and  used  at  Guy's.  The  first  piece  acts  as  a  kind  of  splint,  and  the  second  by 
binding  down  the  first  tw   the  ankle  admits  of  any  amount  of  force  required  to  bring  the 


776 


OBTHOP^JJIC    SURGERY. 


foot  ii]  or  out,  according  to  tlie  nnture  of  the  case.  In  n  still  more  severe  form,  where  the 
former  methotl  is  inapplicable,  ii  small  lin  splint  rovered  with  leaOier  willt  a  scr»'W  hinge 
at  the  ankle,  such  as  thai  advised  by  Ltltle,  or  Tiisuh'  lor  myself  Ly  Millikin,  of  St.  Thomas'ii 
Street,  may  be  employed,  the  foot  being  forcibly  brought  into  the  required  position  and 
fixed  there  by  strapping  (Fig*  480.) 

[When  the  deformity  of  the  lartwl  bones  is  very  great  it  may  be  neees,'iary  to  employ  a 
considerable  degree  of  force  to  stretch  the  foot  into  position,  and  then  some  form  of  appa> 
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ratus,  sueh  as  shown  in  Figs.  481  and  182,  becomes  an  essential  of  the  treatment.  The 
force  may  be  ixstfd  before  or  after  operation  areording  to  circiini.>itances.] 

In  the  worst  form.s,  uhere^  by  no  ordinan»^  force  the  foot  can  be  brought  into  the  re<juired 
position,  the  divisfon  of  the  sljortened  tendon^  tendonn,  or  fascia  sliouid  be  performed,  no 
more  siruelwre^  being  divided  than  are  absotntely  es.^ential. 

*'  When  deeiding  on  the  neceeisily  of  o[teration,  the  surgeon  nuifit  not  be  guided  solely 
hy  the  external  configuration,  hut  by  the  amount  of  hrni  rejiistanee  opp<»se»l  to  restonition, 
by  the  depth  of  the  furrows  existing  in  the  sole  and  behind  and  above  the  heel,  and  hy 
the  degree  of  tension  of  the  integuments  above  the  interiuil  tnalleolii:*.  The  deep  clefts  or 
fnrrowa  in  question  denote  intensity  ot  contraction  of  mw.-cles,  and  closer  adhesion  than 
usual  of  integuments*  and  fascia  to  the  fiubjacent  soft  .structures  and  bones.  They  pro- 
bably denote,  also,  that  the  delbrmily  dates  from  an  early  period  of  uterine  existence/' 
—Little, 

Sayr«i*s  law  upon  thi."  point  is  very  good  :  "Place  the  part  contracted,"  he  wr)t»"«,  **ai 
nearly  as  posj.ible  in  its  normal  position  by  means  of  manual  tension  gradually  applied, 
and  then  carefully  retain  it  in  that  position  ;  while  the  parts  are  thus  placed  u^»on  the 
stretch,  make  additioiml  poinl-preiisure  with  the  end  of  the  finger  or  thumb  upon  the 
part*  thus  rendered  tense,  and,  if  such  aihlitional  pressure  proiluees  reflex  contravliont^ 
that  tendon,  fa^^cia  or  muscle  must  be  divided,  and  the  |>oint  al  which  the  reflex  spasm  \» 
excited  is  the  point  where  the  operation  should  be  performetl.  If,  on  the  contrary*  the 
additional  point-pressure  does  not  produce  reflex  contractions,  the  deformity  can  Ik*  over- 
come by  mean^  of  constant  elastic  tension,  and  the  tnore  you  cut,  the  greater  will  bts  lh« 
amount  of  damage  dome." — 'Orthopa-dic  Surg./  1H7G. 

In  nil  cases  treatment  should  he  commenced  as  soon  at  potstblty  and  the  fool  of  the 
youngest  infant  may  Ik*  d^alt  with  advantagemi.-ily  by  manual  extension  a  few  days  after 
birth.  Within  a  week,  extension  l)y  strapping  may  be  carefully  employed,  the  foot  being 
looked  to  daily  to  see  that  no  sloughing  or  cutting  of  the  skin  b/  the  strapping  tako« 
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plflce^  for  in  infanta  the  tendons  yield  Ww  mare  readily  ihnti  they  do  as  months  or  years 
go  on,  and  with  wire  no  iiarm  can  accrue  tVuin  sinifde  ineclianical  extension.  Even 
sjdinrs,  carefully  applied,  can  be  u(nn\. 

When  tenotomy  is  clearly  a  necessity — that  is,  in  jjrave  deform itica — there  is  no  reason, 
in  a  healthy  well-developed  bahe,  why  it  should  not  be  performed  within  a  month  after 
birth.  I  have  divided  the  tendo  Aehillis  for  a  talipes  varus,  with  an  excellent  result  at 
the  end  of  the  fii-st  week,  and  Mr.  Slromeyer  Little  lias  operated  successfully  within 
tvvenly-four  hours  of  the  child's  birlli. 

The  operation In  a  targe  immher  of  cases  of  conpeidlal  varus  the  division  of  the 

lendo  Aehillis  is  enoiijjh,  the  foot  after  division  of  the  tendon  heinjr  generally  capable  of 
restoration  to  the  required  position  by  raeclianicid  means,  but  in  severe  examples^  the 
anterior  or  posienor  tibials,  sin^jly  or  together  may  require  to  he  cut.  These  three  tendons 
may  be  divided  at  one  operation  in  average  esises,  tliough  ifj  the  severe,  Little's  advice  is 
good  to  deal  with  tlte  tibiiil  tendons  first  and  overcome  the  inversion  of  the  foot,  and,  at  a 
later  date,  to  divide  the  tendo  Acliillis.  The  value  of  this  proceeding  consists  in  the 
tixed  OS  calcis  offering  a  resisting  point  from  which  the  surgeon  Is  enabled  to  stretch  out 
and  unfold  the  eontrarted  inverte<l  sole. 

Sivision  of  the  tendo  AchilliS'^ — The  patient  should  be  turned  on  the  abdomen» 
and  the  tendon  made  tense  by  mentis  of  tin  assistant.  The  surgeon  should  then  insert  a 
sharji-poinled  or  round  knife  Hatwise  from  behind  forwartls  by  the  side  of  the  temlon  as 
far  as  its  anterior  surface,  when  it  should  be  turned  laterally  in  front  of  the  tendon  and 
its  cutting  edge  directed  backwards  towards  the  tendon,  when,  with  the  slightest  sawing 
motion^  the  tense  cord  may  be  divided,  care  being  observed  to  do  this  completely  or  failuro 
will  follow.  The  surgeon,  during  this  procedure,  should  keep  his  finger  upon  the  tissue 
to  be  divided,  and  immediately  on  the  witlidrawal  of  his  knife,  close  tlie  opening  with  Ids 
finger  or  thnmb,  the  assistant  relaxing  the  parts  at  the  moment  he  feels  resistanre  to  cease, 
A  dossil  of  lint  sliould  then  1m*  applied  to  the  puncture  and  fixed  by  strapping,  this  dressing 
being  left  for  three  days.  If  any  su.spicion  exist  of  the  posterior  tibial  artery  having  been 
wounded,  as  indicated  by  arterial  iiemorrhnge  and  blanching  of  the  foot,  the  dressing 
should  be  left  ou  for  at  least  a  fortnight  and  all  mechanieal  treatment  postponed.  It  is, 
however,  an  exceptional  circuinslance  for  any  harm  to  follow  the  puncture  of  the  artery. 
Little,  with  all  his  exj>ericnce,  informs  us  that  he  has  only  once  seen  any  trouble  from 
this  circumslance. 

After  the  operation  the  ford  in  its  deformed  position  should  be  bound  lo  a  flexible  metal 
splint  till  tlje  immerliale  effects  of  the  operation  have  subsided,  after  which  the  mechnaieal 
treat menit  mny  f»e  cDmmericeil. 

Division  of  the  posterior  tibial  tendon  should  be  performed  witli  tlie  child 
upon  it>i  liaek,  with  the  limb  to  be  iiperated  upon  rotated  well  outward^^.  The  surgeen 
should  take  charge  of  the  foot  and  his  assistant  of  llie  knee.  The  lenditn  should  be  divided 
about  one  iijc)»,  or  one  ami  a  half  inch  above  the  extremity  of  the  inner  malleolus.  In 
thin  subjects,  oiri  abducting  the  foot^  the  tendon  may  he  lelt  at  the  spot  indicated;  hml  in 
fat  persons,  and  when  the  tendon  cannot  be  made  out,  the  surgeon  knows  it  lies  along  the 
inner  edge  of  the  tibia,  "exactly  midway  between  the  anterior  and  posterior  borders  of 
the  leg  on  its  inner  aspect." 

At  this  spot  the  knife  shoidd  be  inserted  perpendicular  to  the  snrface  through  the  fascia 
for  about  half' an  inch,  this  ojieiiing  in  the  fascia  being  made  sufficiently  free  to  admit  of 
the  introduction  of  (he  jirobe-[)ointed  knife,  which  must  next  be  inserted.  This  knife  can 
then  be  introduced  perijemlicidarly  close  to  the  hone,  between  it  and  the  tendon  to  be 
dividerl,  when  its  edge  shoidd  be  turiied  towards  the  tendon  and  the  operation  C(Jmpleled 
by  a  slight  sawing  movement.  It  is  not  alivays  necessary  lo  change  knives  during  this 
operation,  some  o{>erators,  indeed,  never  do  so.  It  is  safer,  however,  to  adoi^t  the  practice 
in  fat  subjects  when  some  imcertainly  exists  as  to  the  exact  position  of  the  tendon.  As 
soon  as  the  tendon  has  been  divided,  u  dossil  of  lint  Kliould  be  applied,  as  in  the  former 
operation. 

Some  surgeons  prefer  to  divide  the  tendon  of  the  long  flexor  niuscle  at  the  same  time; 
as  a  rule,  this  is  unneressary. 

Division  of  the  anterior  tibial  tendon  can  be  peribrmed  witli  the  patient  lying 
on  his  back  and  the  foot  extended,  the  tendon  being  in  this  way  made  protninent  in  front 
of  the  inner  malleolus.  The  knife  should  be  inserte*!  at  this  point  behind  the  tendon  and 
its  edge  turned  forward,  when  the  tight  cord  can  he  divided — the  foot  being  at  once 
flexed,  and  the  punctured  wound  covered  with  lint  and  strappittg.  it  ought  to  be  kept  in 
a  s[dint  for  several  days,  at^ter  division  of  the  tendo  AchilHs, 
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Wlien  all  these  tendons  are  tlividt'd  at  the  sunie  optsraiion,  the  after-treatment  must  be 
the  sjimt'. 

Division  of  the  peronei  tendons  for  talipes  valgus  i»  esisily  accomplished  by 
addurlinn;  the  foot  and  ititroduciiij!:  the  knife  behind  the  externa!  inalleulMe,  between  the 
tendons  and  the  fibula — the  tendons  being  cut  on  turning  the  edge  of  the  knife  towards 
them  with  a  sfiwing  movement.  Some  surgeons  advocate  a  liigher  division  of  these 
tendons  to  obviate  their  relruction,  union  taking  place  between  the  tendon  and  the  sheath. 

It  is  unnecessary  to  describe  the  oirtration  for  division  of  the  plantar  fagcia  or  other 
tendon!*,  as  the  practice  in  all  should  be  conducted  on  principles  identical  with  those 
already  described. 

MEcnAMCAL  Tkeatment. — However  necessary  these  oi>erations  may  be  in  any  given 
case,  it  oufrht  to  be  remembered  that  they  are  only  preparatory  to  the  mechanic4il  treat- 
ment of  stretcliing  which  is  subsequently  to  be  carried  out.  That  they  are  not  always 
necessary  iias  already  been  shown,  jiK^chaniciil  trualinenl  generally  being  amply  sufficient 
of  itself  to  L'fleet  all  the  surgeon  desires. 

In  one  case  after  the  division  of  the  ripid  tendon  or  tendons,  a  cure  may  be  effected  by 
meanis  of  stnippinj;^  aj*  already  illustrated  (Fig.  47^);  in  a  second,  a  simple  intiide  or  out- 
side splint  with  strapping  or  bandages  may  be  enough.  In  a  third  the  simple  splint 
figured  in  Fig.  48U  answers  every  puqyose;  while  in  a  fourth,  Scarpa's  shoe  is  required 
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(Fij;.  48.^),  or  gome  of  itK  modifications.  A  shoe  with  a 
hall-and-s^jcket  heel-joint,  which  IMessr^.  Krohne  made 
for  me,  is  strongly  to  he  recommended,  and  in  Fig.  484  is 
another,  suggested  by  my  colleague,  Mr.  Daviea-Ctdley, 
which,  for  extreme  examples  oi'  talipet%>  is  inexpensive 
an<l  elands  unrivalled. 

In  all,  the  principle  embodied  is  the  same,  tlie  separa* 
tion  of  the  divided  ends  of  the  tendon  and  the  deposition 
of  new  material  between  them.  The  aplint  invariably  should  be  u()plied  and  fixed  to  the 
foot  in  its  deformed  (Ktsilion,  and  the  stretching  process  eomuR^nced  on  tlie  tliird  or  fourth 
day,  and  be  completed  at  the  latest  by  the  second  week.  In  niiiny  1  have  brought  the 
foot  into  position  oti  th«i  third  or  fourth  day,  and  with  nothing  but  good  results.  Delay  in 
this  matter,  as  a  rule,  means  failure,  for  the  new  tissues*  soon  ass^iime  a  fibrous  character, 
and  the  deposition  of  new  malerini  takes  place  only  during  the  early  day*  after  the  o|>era- 
tion.      In  adults,  however,  the  mechanical  treatment  may  extend  over  many  months. 

If  failure  follows  the  first  operation,  a  s^econd  may  he  performed,  but  the  hope  of  a 
successful  ii>sue  under  these  circum>t'inces  is  far  from  good. 

Harwell  has  recently  revived  tlie  old  practice  of  eUistic  bands  to  stretch  the  tondons  in 
lieu  of  dividing  them  ;  and  in  some  cases  it  is  a  valuable  practice,  but  as  a  substitute  for 
tenotomy  it  cannot  be  recommendetl. 

There  are,  however,  cases  of  tali|>es  equino-vnrus  which  are  neither  amr-nable  to  sub- 
culant'ous  tenotomy  nor  to  meclmnie-itl  appliances,  a^s  well  as  others  which  have  been 
trejitcd  by  these  measures  and  have  failed,  or  which  are  so  severe  as  to  make  it  certain 
that  a  long  interval  of  time  must  of  necessity  be  S|>eni  in  the  attempt  to  bring  about  a 
eure,  even  if  such  a  result  were  probable  or  possible  ;  and  tinder  these  circumstatiee«i  sur- 
geons have  sought  for  more  expeditious  and  efficient  means  of  treatment.  With  such  a 
view.  Dr.  Little,  the  pioneer  of  tenotomy  in  this  country,  suggested,  so  long  ago  us  1854, 
*'  that  in  inveterate  varus  tl»e  treatment  might  well  be  commenced  in  robust  subjtHrtji  by 
ablution  o\'  the  os  cuboidcs,"  and  the  lale  Mr.  S.  Solly,  in  l^J.'iy,  carried  the  suggestion 
into  etiect.  The  case  not  ])roving  very  successful,  the  practice  met  with  no  encouragi*- 
merit,  and  the  operation  wa?*  not  repealed  till  Mr.  Richard  Davy,  an  old  pupil  of  my  own, 
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performed  it  at  tin*  Wt^stminisUT  Hospital  in  1874,  on  a  boy,  «?t.  15,  wilh  such  n  •'  slrikinjjf 
iniiut^iliate  result  tliut  th«?  sole  of  llie  loot  could  wiili  forcf  be  placed  in  n  imtunil  |K)sition," 
and  tie  rc[)ealed  it  in  187.1-7G.  In  1872,  Mr.  Edward  Lund  went  a  step  furtiier,  and 
removed  from  a  lioy,  iti.  7,  both  &8tni<^ali  in  a  case  of  severe  double  lalipes,  with  some 
perceptihlo  improvement.     This  uieiisure  he  repeated  in  March,  1878. 

In  OctolxT,  1m7*),  however,  my  colleague,  Mr.  Duvies-Colley,  adopted  a  new  method, 
and  on  tlie  suggestion  of  Mr.  Hiuvse,  removeil  from  a  hoy,  ml.  12,  a  wedge-shaped  piece 
of  the  tarsti:*  without  paying  any  regard  to  its  articulations,  by  means  of  "an  incision, 
three  inelieji  in  length,  along  the  outer  border  of  the  left  fool,  from  the  middle  of  the  os 
calcis  to  the  middle  of  the  tilth  metatarsal  hone,  and  a  second  across  tlie  dorisum  of  ihe 
foot  from  the  centre  of  this  incision  two  inches  lonw.  Both  feet  were  operated  upon  nt 
intervals  of  six  weeks,  and  in  less  than  ten  weeks  from  the  second  op«Tution  the  woimds 
were  quite  healed,  and  the  boy  could  walk  without  assistance.  In  November,  1876,  Mr. 
Davy  performed  the  same  operation. 

All  these  proceedings  are  sound  in  principle,  and  in  cases  of  talipes  in  winch  minor 
meajiures  have  been  tried  and  have  failed,  or  in  which  the  probabilities  of  their  success 
are  slight,  and  time  and  expense  are  questions  of  importance,  they  should  be  entertained. 
I  believe,  however,  that  Mr.  I>avie«-Colley*s  opemtion  is  the  best  for  talipes  ecjuino-vjirus, 
particuhirly  where  the  variH  is  worse  than  the  e(piinu^,  though  Mr.  Lund's  o[>eration  is 
probably  of  value  under  tlie  reverse  conditions.  I  say  this  after  having  had  oj)portunitiea 
of  seeing  several  of  Mr.  Davy *s  and  one  of  Mr.  Liind*?  cases  and  having  carefidly  watched 
throughout  its  treatment  Mr.  naviefi-Colbjy's.  Enterlaining  these  o[>ink>ns,  I  jK-riormed 
Mr.  Davies-CViUey's  operation  ofi  .June  18lh,  1878,  and  with  such  a  good  result  that  I  now 
give  drawings  of  the  boy's  font  before  the  operation'  (Figs.  4S>)f  48C)  and  subsequent  to 
it  with  an  outline  of  the  portion  of  bones  removed  (Fig.  487). 

Tlie  case  wati  that  of  a  boy,  a't,  12,  who  was  born  with  talij^es  eqninrc varus  of  the  right 
fool,  and  went  under  surgical  treatnu-nt  when  eight  months,  and  again  when  five  years 
old,  but  with  no  permunent  relief.  On  admission  into  Guy's,  under  my  care,  on  .lune 
12lh,  I87H,  liic  heel  of  the  right  fofit  was  much  drawn  up,  and  the  foot  &o  twisted  inwards 
as  to  cause  the  sole  of  the  foot  to  face  the  median  line  of  the  body,  as  in  u  complete  sub- 
aatragaloid  dislocation.     The   head  of  the  astragal u:4  was  very  prominent,  and  the  tip  of 
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the  inner  matleoluB  npproximated  llie  base  of  the  metntarsall  hone  of  the  great  toe,  the 
tubercle  of  the  scaphoid  being  buried  in  the  abnorniiil  depression.  By  no  force  could  the 
fool  be  restored  to  a  better  position,  altliough  the  teiido  Achillis  and  tendon  of  the  poste- 
rior tibial   muscles  could  be  made  tense.     Under   the   eircumsttinces  described  it  was 


'  The  df*lny  arising  from  the  ftwidHntnl  loss  of  the  MS.  uf  thi.s  articlt)  daring  the  printuig  of  this 
work  ulTui-diug  me  the  opportiiuity  of  iatierting  thu  coat*. 
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tolerably  clear  that  by  no  tenotomy  or  mechanical  means  could  any  hope  be  entertained 
of  restoring  the  foot  to  a  good  position,  and  I  consequently  determined  to  perform  Mr. 
Davies-Colley's  operation. 

This  I  did  on  June  18th,  1878,  by  an  oblique  T-incision  of  the  soft  parts,  and  the 
application  of  a  keyhole  saw  beneath  the  tendons  and  soft  part«,  made  after  Esmarcb 
bandages  had  been  applied  as  a  tourniquet. 

The  wedge  of  bone  I  removed  is  represented  in  Fig.  487,  and  was  taken  out  entire, 
great  care  being  taken  to  protect  the  tendons  and  soft  tissues  and  particularly  those  of  the 
sole,  by  the  introduction  of  a  flat  retractor,  during  the  sawing  process. 

The  day  following  the  operation  the  temperature  went  up  to  102.4°,  but  fell  the  next 
day.  On  the  third  day,  when  the  wound  was  dressed  for  the  first  time,  it  was  96.6,  and 
during  the  progress  of  the  case  it  never  deviated  beyond  a  point  or  so  from  that  degree. 
On  July  11th,  the  bones  having  fairly  united  and  the  wound  nearly  closed,  Davies-CoUey's 
talipes  splint  was  put  on  and  the  limb  swung. 

On  Sept.  10th  the  boy  got  up,  and  the  sole  of  the  foot  was  found,  on  his  standing,  to  be 
perfectly  flat.  An  immovable  splint  was  then  applied,  and  the  boy  left  for  the  country. 
On  October  20th  he  returned  to  have  the  tendo  Achillis  divided,  with  the  view  of  giving 
more  movement  to  the  ankle-joint,  and  some  success  has  followed  the  measure.  He  can 
now  (November  10th)  walk  fairly  well,  with  his  foot  as  flat  to  the  ground  as  the  unaf- 
fected one. 

Spiirious  valgus,  or  flat  foot. — This  requires  a  notice,  as  it  is  a  common  condi- 
tion and  causes  much  distress.     It  is  found  in  growing  boys  and  girls  who  stand  much  or 
take  too  much  exercise,  and  is  the  direct  result  of  the  giving  way  or  yielding  of  the  liga- 
mentous and  fibrous  structures  of  the  sole  of  the  foot  (Fig.  488)  ;  the 
Fio.  468.  arch  of  the  foot  sinks,  the  foot  and  toes  become  everted,  and  the  |)ero- 

nei  muscles  contract  as  a  secondary  consequence.  In  extreme  cases 
the  movements  of  the  ankle-joints  are  likewise  seriously  interfered 
with. 

When  slight,  the   deformity  can  readily  be  remedied  by  simply 
giving  rest  to  the  weakened  tissues,  forbidding  standing,  and  allowing 
only  gentle   exercises ;    also  by  the  use  of  tonics,  &c.,  during  the 
growing  period  of  lil'e.    Mechanical  support  by  means  of  strapping,  in 
.  some  eases  gives  great  comfort  and  does  good. 

^/iitrtoMa  frjr»s,  j^^  ^^  worse  class,  the  introduction  of  a  light  steel  plate  as  a  support 

in  tlie  hollow  of  the  boot  is  of  great  benefit. 
It  is  only  in  very  neglected  cases  that  tenotomy  can  be  called  for,  and  this  not  as  a 
curative  m<nins. 

In  examples  in  which  much  pain  exists,  nothing  but  absolute  rest  will  be  of  any  use ; 
and  in  such  the  local  signs  of  inflammation  of  the  overstretched  parts  can  often  be  read, 
when  fomentations,  &c.,  may  be  employed. 

Knock-knee,  like  flat-foot,  is  primarily  due  to  the  mechanic^il  yielding  of  the  liga- 
ments of  the  knee-joint  from  want  of  power,  but  at  a  later  date  to  the  overgrowth  of  the 
inner  condyle  of  the  femur,  from  the  want  of  the  controlling  influence  of  pressure  which 
normally  is  applied  through  the  leg  bones.  It  is  found  in  growing  boys  and  girls  who 
stand  too  much  or  carry  heavy  weights,  and  in  those  of  feeble  power  either  from  natunil 
or  acquired  causes.     It  is  not  rarely  seen  with  rachitis. 

It  can  be  treated  on  principles  based  upon  the  facts  just  briefly  stated,  and  not  purely 
by  mechanic^il  means.  To  put  irons  on  the  limb  of  a  feeble  subject  is  a  mistake,  for 
where  the  child  is  too  weak  to  support  his  own  frame  without  injury,  to  give  him  more 
to  carry  must  be  hurtful.  Young  children  should  be  taken  ofl^  their  legs  as  much  sis  pos- 
sible, and  provided  with  proper  food  and  such  tonic  medicines  as  seem  requisite.  The 
weakened  ligaments  should  have  time  given  them  to  contract  and  become  strong.  Older 
children  should  be  limited  in  the  amount  of  exercise ;  rest  and  exercise  alternating  at 
regular  intervals.  When  walking  half  an  hour  causes  pain  or  aching,  something  less 
should  be  allowed,  and  so  on.  Ex(^rcise  sufiiclent  to  get  and  keep  the  muscles  in  order 
may  be  allowed,  but  not  sufficient  to  tell  uj>on  the  weakened  ligaments.  In  other  cases, 
as  an  additional  means,  strapping  the  knees  may  be  ot  great  use ;  in  extreme  cases  only 
splints  or  irons  should  be  employed.  These  latter  Instruments  when  used,  should  extend 
from  the  }>elvis  to  the  foot,  and  be  well  jointed.  Double  splints  are  of  little  use  in  these 
cases,  HS  in  the  simple  they  are  not  want(Ml,  and  in  the  severe  they  are  useless.  In  very 
severe  examples  o|)erative  interference  may  be  justifiable.  In  the  '  Edinburgh  Med. 
Journal'  for  April,  1877,  Dr.  Ogsfon  reports  a  case  in  which  by  means  of  Adams's  saw 
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he  divided  vertically  and  subcutaneously  the  inner  condyle  of  the  femur  (vide  Fig.  490), 
and  so  forcibly  straightened  the  bent  limb  with  the  best  result.  The  operation  has  been 
repeated  eighteen  times  since,  with  good  results.  When  the  knees  gtVe  out  instead  of  in 
from  the  same  cause,  similar  principles  of  practice  are  applicable. 

[Barwell  has  performed  a  similar  operation  with  the  chisel  instead  of  the  saw.  Reeves 
prefers  an  extra-articular  operation  of  the  same  nature.  A  good  account,  by  Dr.  C.  T. 
Poore,  of  the  methods  of  treating  knock-knee  will  be  found  in  the  *  New  York  Medical 
Record,'  May  29th,  1880.] 


[Ftc.  489. 


Fkj.  490. 


Apparatus  for  knock-knee.] 


Drawing  lllastratlnfr  Dr.  OgstonCs 
operation.  Right  limb  ■hown  line 
of  section  of  the  inner  condjle  of  tlie 
femar.  Left,  inner  condyle  brougtit 
to  required  position. 


Besides  all  these  recognized  affections  there  are  many  other  conditions  in  which  tenof  omy 
is  a  valuable  operation.  Thus,  in  the  contracted  limbs  which  are  associated  with  hip, 
knee,  or  other  joint  disease,  it  is  often  necessary  to  divide  the  rigid  and  contmcted  tendons 
or  muscles  that  forbid  the  limb  being  straightened  by  the  application  of  ui'y  ordinary  or 
justifiable  force  ;  while  mechanical  means  can  then  complete  the  object  the  surgeon  has  in 
view.     It  is  better  to  divide  than  to  tear  a  tendon. 

Contraotions  of  the  fingers in  this  affection  where  the  flexor  tendons  and  the 

palmar  fascia  together  produce  a  permanent  contraction  of  tirst  one  and  then  the  other 
finger  so  as  to  draw  them  into  the  palm,  some  operation  is  called  toi*. 

This  affection  is  curious,  generally  appears  in  the  little  finger,  subsequently  involving 
the  ring  finger.  It  often  attacks  both  hands,  together  or  consecutively.  It  is  said  to  be 
found  more  frequently  in  gouty  or  rheumatic  subject*  than  in  others,  but  I  have  failed  to 
verify  this  statement.  It  is  also  difficult  to  trace  the  origin  of  the  disease  to  any  local 
injury  ;  in  fact,  this  affection  is  somewhat  obscure.  It  may  attack  the  middle,  finger  or 
any  and  all  of  the  fingers,  but  more  commonly  it  is  the  two  outer.  From  its  symmetry 
it  has  probably  a  constitutional  and  not  a  local  origin.  It  is  often  hereditary,  but  possibly 
not  more  so  than  any  other  deformity. 

Treatment. — By  fixing  the  contracted  fingers  in  a  flexible  splint  and  gradually  stretch- 
ing them,  much  may  be  done,  and  in  several  cases  I  have  effected  a  complete  cure  by 
these  means.  But  it  is  difficult  for  men  patients  to  submit  to  this  inconvenience,  and,  as 
a  consequence,  the  surgeon  is  only  consulted  when  the  disease  is  severe  and  the  finger  by 
its  contraction  has  become  useless,  if  not  worse  than  useless.  Under  these  circumstances, 
the  free  division  subcutaneously  of  all  the  tense  tissues  may  be  called  for,  as  recently  ably 
advocated  by  Mr.  W.  Adams  ('  Brit.  Med.  Journ.,*  June  29th,  1878).  His  operation  and 
treatment  are  as  follows  : — 

1.  The  subcutaneous  division  of  all  the  contracted  bands  of  the  palmar  fascia  and  its 
digital  prolongations  by  as  many  punctures  as  might  be  necessary,  cutting  from  above 
downwards,  with  the  smallest  tenotomy  knife. 

2.  Immediate  extension  of  the  contracted  fing*rs.  Tiie  fingers  and  hand  to  be  band- 
aged to  a  splint. 
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3.  Tbe  bandnf**'  not  to  be  removeil  until  the  fmirtli  iliiy,  whoii  the  puncturcB  will  hy 
fournJ  to  bf  healed. 

4.  Extension  splint  (o  be  worn  niglit  and  day  tor  two  or  three  weeks,  and  afterward* 
at  niglil  for  three  or  fVuir  weeks,  motion  hein;;  employed  every  day. 

Dr.  Madeliinp,  of  Bonn  (■•  Berliner  Klinische  VVoclienscUrilu'  No.  1.5,  1875),  believer 
tlmt  this  condition  of  finger  known  a*  Dn|juytren*s  eontruction,  i»  dtn^  to  the  absorption  ol' 
the  numerous  small  de[K>sits  of  fax  which  in  healthy  young  and  middle-aged  subjects  exist 
between  the  connective-tissue  bands  of  the  palmar  fascia  and  the  short  fibres  which  conn«'Ct 
this  fascia  with  the  sujR^rjacent  integument.  This  fjiscia,  consequently,  under  the  influence 
of  pressure,  lialls  into  a  state  of  chronic  inflummatian  and  beeomes  contracted.  lie  then 
describes  how  Bush,  of  Jioiin,  treuls  such  cases  with  great  success.  In  a  case,  lor 
cxrim|jle,  of  contnicfion  of  the  little  finger,  he  raises  an  angular  skin  flap  from  the  |>alm 
of  the  hand,  its  base  being  at  llie  rtM)t  of  the  finger,  ami  then  cuts  away  bit  bj'  bit  the 
lense  fascia  beneath  us  the  linger  is  being  i^tmiglitened.  He  then  rejdaces  the  fi;\|>  and 
fixes  it  with  sutures.  The  finger  is  left  free  for  some  days  aflei*  this  oiK'nttion,  f>ui  as 
soon  as  granulations  appe:ar,  a  cylinder  of  wood  is  phiced  in  the  palm  for  a  few  days,  and 
after  this  ihe  linger  is  extended  and  kept  so  by  means  of  a  slniigfjt  splint  applied  to  the 
back  of  the  hands.  This  sliotdd  he  removed  daily  and  the  Hagcr  moved.  At  the  end  of 
three  or  four  weeks  the  hand  is  left  free.  Dr.  Madeliitig  has  never  seen  this  operation  fail 
('  Med.  Kev.,'  May  2(kh,  187/i).  1  have  adopted  this  practice  in  several  cases  with  excel- 
lent results,  lu  the  same  way,  one  or  more  toes  may  be  so  uflected,  and  tenotomy  may 
be  called  for. 

In  1 H71, 1  saw  a  Imy,  let.  1  -i,  who  for  years  had  had  repeated  attacks  of  pain  and  inflam- 
mation uliout  his  great  loe,  mon*  parricuhirly  after  over-walking.  He  had  been  under  the 
care  of  many  medical  men  who  had  treated  him  for  gout,  &c.,  but  who  had  never  com- 
jmred  the  soinid  wiih  the  artected  toe.  When  I  did  tliis  the  source  of  the  evil  wsxs  very 
apparent,  for  the  long  extensor  lendon  was  clearly  contracted,  and  at  its  insertion  into  th« 
base  of  the  extreme  phalanx  there  wai?  much  thickening.  I  divided  the  tendon,  and 
recovery  at  once  ensued. 

The  biceps  muscle  of  the  arm  is  also  at  times  so  contracted  as  to  prevent  extension,  and 
tenotomy  may  be  called  lor.  In  fad,  any  tendon  may  contract  under  the  influence  of 
diseasf,  and  requir**  division. 

Rigid  atrophy Muscles  tliat  atro[>hy  occasionally  contnict  and  become  rigid,  but 

this  rigidity  must  not  be  mistaken  for  the  spasmodic  contniction  of  a  muscle  or  group  of 
muscles  that  is  so  common  in  [^rogre^^si ve  disease,  more  ^wtrticolarly  of  joint  disease, 
although  it  often  fVilluws  upon  that  Ibria  ;  indeed,  it  seems  generally  lobe  the  consequenirc 
of  some  long-ctmtinued  spasm,  arrophy  following  from  exhiiusiion,  inHantmation  ol"  the 
muscle,  or  what  is  called  rheumatism.  It  is  seen  more  comtiionly  in  the  Hexor  muscle* 
of  joints  titan  in  any  other,  and,  as  a  sjwcial  affection  in  some  cases  of  \cry-neck%  where  ^ 
the  sterno-mastoid  nmscle  is  at  fault. 

TitEATMK\T — Wliea  the  muscles  are  not  too  rigid,  much  may  be  done  by  rapid  exten- 
sion under  the  influence  of  cldoroform,  or  gradually  by  mean*  of  splints,  manipulation,  or 
india-rublHiT  bands,  «S:c.,  suited  to  the  wants  of  the  individtml  ca-se.  When  these  means 
are  inelTectual,  or  the  parts  too  rigid  to  allow  of  their  ap]ilication,  the  subcutaneous  divi- 
sion of  the  teuflon  of  the  mtiHcle  or  muscles  may  be  performeil  upon  the  same  principle  aa  < 
tenotomy  is  practised  in  contracted  tendons. 

Wry-neck  is  an  example  of  this  aHection  due  to  a  contracted  sterno-ratu^toid  muscle. 
It  may  he  that  the  sternal  or  clavicular  origin  may  bo  alone  at  fault,  it  being  exceptional 
to  find  lK>th  divisions  of  the  muscle  afVected.  Under  such  circumstances,  when  the  muscle 
refuses  to  be  stretched  by  meclmnic^il  a]»pliances,  the  half  involved  alone  requires  division, 
followed  by  extension  when  union  has  taken  place.  In  these  dilTicult  c-iuses  it  seems  wise, 
aa  a  rule,  not  lo  bring  the  divided  ends  of  the  muscle  80  closely  into  contact  aa  the  sur- 
geon usually  does  after  division  of  a  tendon. 

One  of  the  worst  cases  of  the  kind  I  ever  had  to  tri*at  was  in  a  child,  irt.  7,  in  which, 
both  origins  of  the  muscle  required  division.  1  brought  the  head  up  to  the  nn^uinrd  j.»osi-l 
lion  on  the  second  day,  and  kept  it  there,  an  excellent  result  ensuing.  In  another  wliich 
I  treated  in  1H70,  in  a  child,  vci.  G,  with  Mr.  Duke,  of  Battle,  the  muscle  of  the  lef\  side 
was  two  inches  shorter  than  that  of  the  right  from  contraction  of  its  sternal  half;  I 
applied  extension  on  the  third  day,  after  the  division  of  the  contracted  jKirtion,  and 
brfiught  the  head  into  its  right  place,  keeping  up  the  extension  by  means  tif  a  piece  of 
ijidlu-rubber  band  an  inch  wide,  which  was  fa'^tened  to  a  skull  cap  on  the  opposite  ftide  of 
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the  head  and  passed  backwards  across  the  shoulders  and  beneath  the  axilla  of  the  affected 
side  to  fasten  to  a  good  thoracic  Ix^lt  (Fig-.  4IH ). 

These  cases  of  wry-neek  due  to  coiitraclton  of  muscles,  are  ahvavfi  associated  wilh  some 
arrest  of  growth  in  the  up|>er  and  lower  jaws  on  the  atlect«'d  jside. 

Mr.  De  Morgan  iiiforros  us  ('  ^led.-Chir.  Rev.,'  1860)  iluit  in  a  case  that  failed  to  yield 
under  such  treatment  he  took  away  a  piece  of  the  sjdnal  acces- 
sory nerve  with   permanent    benefit,   the    sterno-ma^^ioid  and 
trapezius  musicles  being  of  iiece{*!*ity  paralyzed.    This  ofieration 
has  been  repeated,  htil  without  success. 

The  operation  of  dividing  the  stemo-mastoid  muscle  either 
wholly  or  in  part  at  its  sterna]  or  clavicular  origin,  must  be 
gubcutaneous,  and  recjnires  much  care,  tor  imporlnnt  |>arl8  lie 
beiiiiid  the  muscle  which  maybe  injured.  A  jumclnred  wound 
slionld  be  maxle  over  the  part  to  be  divided  witli  a  sharp- 
{)ointed  tenotomy  knife  down  to  the  muscle;  a  bbmt-pointedi 
knife  ought  then  to  be  introdwced  with  its  edge  turned  towards 
the  muscle  close  to  its  bojiy  attachment,  and  ail  resisting  JiUi-es 
divided  by  turning  the  edge  biickwards,  an  as^siistanl  putting 
the  muscle  fully  on  the  stretch  ;  the  muscle  usually  givea  way 
wilh  a  distinct  snap.  The  thumb  or  finger  must  then  be  ap- 
plied to  the  part,  and  a  pad  adjusted,  suHtcient  pressure  being 
made  to  prevent  bleeding,  but  no  more.  As  atirady  stated, 
extension  should  be  made  early  in  the  case,  after  the  second 
or  third  day,  and  the  means  adopted  in  the  example  rpioted 
seems  to  be  the  best;  it  succeeded  at  any  rate,  where  the  usual 
instruments  failed.  When  both  insertions  require  division,  it  should  he  effected  by  two 
dilFereiit  punctures.  Some  surgeons  prefer  to  divide  the  muscle  from  behind  forward,  but 
there  is  greater  risk  of  injuring  the  deep  purls  by  this  practice  tlian  by  the  one  advised. 

I  need  scarcely  add  that  wliere  wry -neck  is  due  to  spinal  disease,  no  such  treatment  as 
the  above  is  applicable. 


It 


\ 


Cmp  »uJ    biiHd  for  axtuns^lua  ta 
wry-neck. 


CHAPTER  XXX. 

CONTUSIONS,  SPRAINS,  WOUNDS,  INJURIES  OF  JOINTS,  AND  DISLOCATIONS. 


^K  Sprains  may  be  very  slight  or  very  serious  injuries,  and  are  more  or  less  severe  over- 
stretchings  if  not  lacerations  of  the  ligaments  that  binil  the  bones  of  an  articulation 
I  together.  In  the  more  severe  instances  are  included  lacerations  of  the  muscles,  t*"ndons, 
and  soft  pans  that  surround  the  joint  without  displacement  of  the  bones.  They  require 
rest  and  time  in  their  treatment  in  order  that  repair  may  be  complete;  since  neglected 
sprains  are  often  the  cwuse  of  joint  diseiise.  [Occasionally  a  small  S[>1  inter  of  bone  may 
be  torn  away  with  the  laeemted  ligament.] 
Contusions  of  joints  ought  always  to  be  regarded  in  a  serious  aspect,  for  a  large 
amount  of  interiiid  injury  may  often  be  sustained  wilh  very  slight  external  evidcjice  of 
mischief,  and,  under  certain  conditions  of  health,  a  sligljt  bh>w  or  sprain  is  often  enough 
to  set  up  severe  local  iiction  or  to  excite  chronic  changes  which  may  involve  the  integrity 
of  the  joint.  During  the  period  of  the  growth  of  bone  in  children^  these  observations  have 
great  force.  The  nature  of  the  accident  and  the  tirnount  of  force  concenlriited  on  the 
joint  is  the  best  index  to  the  ease,  and,  under  all  circumslauce.s,  the  prognosis  should  be 
guarded  and  the  treatment  caiitioMs. 

ITkkatmkxt — "In  Hjirains  of  joints,  rest  is  the  first  principle,'*  said  John  Hunter  in 
17iS7  (MS.  Lectures),  and  at  the  present  day  the  sjinie  words  ure  as  pregnant  witli  truth 
as  when  first  spoken  ;  indeed,  in  simple  cases  of  sprain,  by  such  treatment  alone  will  con- 
valescence be  established.  Wlien  swelling  and  ertusion  into  the  joint  ensue  in  the  course 
of  the  second  or  third  day  after  the  accident,  the  evidence  of  internal  injury  is  more 
marked,  for  such  ett'tision  means  inflammation  or  synovitis,  which  is  to  be  treated  by 
1^      absolute  rest,  possibly  by  the  application  of  a  splint,  the  local  use  of  ice,  or  cold  lotion. 
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k-eclies,  or  warm  fomentations,  nccording  to  the  comfort  atlbrded  by  cold  or  warmth.     [I 
prefer  imni«n<iion  in  hot  water,  whieii  iiiHimlly  ndnxes  ^pti^m  and  relieves  pain. J 

If  swelling  of  the  uriiculation  follows  iinmt'diately  uf»on  the  injur}',  effusion  of  blood 
into  the  joint  is  in*licaied  with  or  without  fracture,  but  always  with  severe  local  mischief. 
Such  cajses  should  be  treated  by  the  employment  of  a  s|tlint  to  in9«re  immobility  of  the 
articulation,  elevation  of  the  injnred  joint  with  th«^  juilient  i*ecUning.  and  the  local  apjdi- 
cation  of  a  bag  of  |)ounded  ice,  or  irrigation  with  rrjld  water;  these  means  being  matotuined 
until  the  heraorrliage  has  ceased,  all  risks  of  inriiunniatlon  of  the  joint  gone,  and  repair 
appears  to  be  going  on  j^atisfaetorily.  An  soon  us  the  primary  elfects  of  the  sprain  and  all 
signs  of  inllanimation  have  pa^t*ed,  the  application  of  pressure  to  the  joint  by  mc-ar>s  of  a 
bandage  or  strupjiiug  with  pa.*sive  movement  is  very  striking. 

When  the  muscle!:  over  such  a  joint  as  the  shoulder  are  severely  brui«ed  by  a  faJK 
much  local  i>ain  may  i>e  prodnceil,  as  whU  as  want  of  power  in  the  arm  exciting  a  fe^ir  of 
some  bone  or  joint  mischief;  but  a  careful  exii  mi  nation  will  show,  if  no  roughness  in  the 
examination  be  used,  that  the  joint  can  be  passively  moved  wiiboui  exciting  pain,  although 
if  the  patient  attempts  lo  set  the  muscles  in  action,  pain  is  produced.  Tiiis  point  is  one 
of  clinical  imporlance,  indicating  that  the  mischief  is  in  the  muscle  and  not  in  tiie  articu- 
lation, the  pain  being  excited  by  muscular  action  and  not  by  joint  movement.  [The  ele- 
ment of  muscular  spasm  in  the  causation  of  pain  after  sprains  should  be  remembered. 
Passive  motion  nia»lc  with  care,  and  the  subcutaneous  injection  of  atropia  or  morphia  may 
do  much  towanls  hastening  cure  J 

In  delicate  children^  all  falls  upon  the  liip  followed  by  pain  shouM  be  treated  by  re*t 
and  extreme  care  ;  for  a  large  number  of  eases  of  hip  disease  originate  from  some  such 
plight  cause,  and  there  is  good  reason  to  believe  lliat  the  majority  of  hip-joint  affections 
might  be  prevenled  by  pro|>er  attention  after  slight  injury. 

When  tlje  immediate  effects  of  the  spmin  have  passed  away,  the  Ioc4il  use  of  some 
Plimulaling  iini merit  nnd  moderate  frjetion  of  the  part  expedites  the  cure,  and,  at  the 
same  time,  gives  comfort  to  the  patient.  A  loc^d  warm  bath  at  intiTvals  likewise  relieves 
the  stitfiiess  of  the  joint.  Whenever  movement  exciies  more  than  a  momentary  pain, 
rest  should  be  observed  ;  and  if  the  pain  continue,  some  chronic  inflammatory  change 
ought  to  be  suspected  an<l  Irealed.  When  weakne^«i  of  the  joint  alone  remains,  a  gotwl 
bandage  or  strap[)ing  around  the  part  lo  give  support  is  of  great  benefit.  Where  much 
lacenition  of  lig-ament  liiis  taken  place,  it  is  at  times  necessary  for  the  jt>inl  to  have  some 
penuaiieut  artiticial  support,  either  in  the  form  of  a  S[iliiit,  felt,  leather  casing,  or  liandnge, 
for  no  parts  are  repaired  with  less  i»erm«nent  [Knver  than  ligaments. 

In  the  wrist,  when  much  swelling  exists,  a  sprain  nuiy  be  mistaken  for  a  fracture  or  a 
fracture  for  a  sprain,  as  fractures  almut  the  end  of  the  nidius  are  generally  impacted,  and 
noi  consequently  attended  by  crepitus.  Much  care  is  necessary  in  the  diagnosis  of  such 
cases.  Miuiy  sprains  of  tlni  ankle  are  also  really  cases  of  fmctnre  of  the  tibula  abo\e  the 
malleolus.  The  popular  notion  that  a  severe  sprain  is  worse  than  a  fntciure  is  in  the 
main  true,  and,  when  the  sprain  Is  neglected,  the  case  is  always  more  tedious  than  thut  of 
a  broken  bone. 


Wni'NDS  OF  JoiN'T.S. 

These  are  always  gerious  jiccidents.  yet,  as  a  whole,  if  treated  with  <iiscreiion,  and  nt  an 
early  period  of  their  existence,  lliey  are  fairly  9ucce8.«itul  in  their  issue.  I^cemted« 
incised,  and  punctur-ed  wounds  are  met  with,  and  the  syu)pt(»ms  that  follow  any  one  of 
these  accidents  art?  by  no  mwins  eummensurate  with  the  extent  of  the  local  injury,  for  n 
slight  or  punctured  wound  is  often  followed  by  severe  and  destructive  local  chiuigr«,  when 
an  extensive  one  heals  without  giving  rise  to  any  mischief. 

A  joint  is  known  to  be  wounded  when  its  contents  escape,  a**  synovia  has  very  drfintte 
characters,  its  oily,  glutinous  miture  rendering  its  How  very  numifest.  In  fat  snbjpcta  1 
wounds  over  joints  gi\e  exit  to  oily  Huid,  simulating  *•  joint  oil  ;"  stich  fluiii,  however,  is 
not  sticky  when  rubbed  between  the  fingers  as  is  synovia.  Yet  joints  are  sometimes 
wounded  without  any  evident  esea[»e  o\'  their  contents,  and  doubtful  qiiscs  are  clinically  to 
be  treated  as  cases  of  wound.  In  every  case  of  wounded  joint  however  trivial,  at>d  in  all 
duubtful  cases  of  wounded  joints,  the  prognoiit  must  be  very  guarded  and  tb*-  trfutmeni 
cautious, 

Trkatment. — The  wonnd  should  be  well  clennsed  with  warm  water,  and  its  rdgesl 
accunitely  adapted  with  sutures  when  necessary.  Probing  must  be  avoided  and  the  joint* 
should  b-e  kept  in  absolute  repose,  the  application  of  k  splint  being  de«lrable.     The  be&t 


DISLOCATIONS. 


785 


Wnl  appHealioti  is  ice  or  cold. water  irrigation  ;  not liiog checking  pain  or  subihiing  inrtum- 
miuinn  un*l  elfdsion  bettor  tlinn  llm  consmnt  flow  ol'  coM  wuttr  over  the  part.  Tlie  cold, 
however,  to  b<*  of  value  tnudt  be  jM^rj^istently  upplied,  as  any  intermission  of  Us  use  is 
almost  !*iire  to  he  t'oih>wecl  by  increusc  ot'  |Miin  and  ert'iision.  To  8&nl  hermeliciilly  a  wound 
with  a  piece  of  lint  soaked  in  the  eompotnid  tinctwre  of  benzoin,  and  at  the  sunn^  time 
apply  ail  ice  hag  is  excellent  practice.  ShouKl  an  inlerviil  hsive  }ia.<;>;ed  between  the 
receipt  of  the  tu'cident  :tnd  the  apptieati<in  of  the  cold,  and  niiioh  joint  tofhimrnation  exist 
with  cotistitinjonal  syrni[>toms,  the  np[d]caiioii  of  leeches  to  the  ji*iu»,  and  ^ultSfMjuently  of 
col(l»  i>*  henelteial.  Jn  exceptional  examples,  where  cold  in  not  tolerated,  warm  tVnneiita- 
tioRS  mii^t  be  substituted.  The  advocates  of  the  '*  spray  system"  speak  hij?hly  of  tlio 
[dan  of  applying  carbolic  acid  <lissolved  in  oil  to  tho  wounded  Joini,  iind  lint  switnnUed 
ivith  the  same  over  the  wtjund.  Opium  is  always  of  use,  the  patient  being  kt^pl  fairly 
under  its  iuHuenee  by  one  grain  two  or  three  times  a  day.  Mercury  is  useless.  In  very 
sthenic  cases,  anlimoay  may  be  given,  and  colcliicum  where  gout  is  sus|w<'teil. 

AVhen  all  aciile  symptoms  have  subsided  and  chronic  eftnsion  remains,  the  application 
of  a  blister  or  blisters  expedites  the  absorption!  of  the  caused  rtuid,  and  the  benefit  ol'  pres- 
sure Ijy  the  adjustment  of  wcll*applied  strapping  is  very  great.  In  feeble  patients,  tonics 
are  required.  Siiould  sup[HiratJon  appear,  active  treatment  is  called  for,  such  as  a  free 
incision  into  the  joint,  or  other  means  which  will  be  considereil  under  the  head  of  sup- 
puratitig  joint.s. 

Extrusive  wountl*  of  large  joints  complicated  with  other  injuriejj  had  better  be  treated 
by  amputation  or  excision. 


DISLOCATIONS. 

A  joint  is  said  to  be  dislocated  when  the  a'*ticular  surface  of  one  hone  is  displaced  from 
another,  ami,  wlien  the  bone  is  whidly  displaced,  the  dislocation  is  calleil  "■  n^/nplilf,^^  but 
when  otherwise,  ^*  parti nV*  or  inromphte.  Wlien  a  wound  comtnuiiicaling  with  the  joint 
compficales  the  case,  it  is  known  as  a  compomni  dislocation,  and  when  not  so  associated, 
as  a  fiiinple  one. 

Congenital  dislocations  are  ca-ses  of  maiformntion,  and  the  clisplacements  of  bones  pr«i- 
duced  tWnn  disease  areaccideatal  complications  of  a  more  serious  afteelion.  lu  the  pn^eiit 
cbaplrr  neither  of  these  two  conditions  will  receive  attention. 

Dislocations  are  mostly  caused  by  external  violence,  but  they  occasioniilly  occur 
from  muscular  action.  Dislocation  uf  the  luwer  jaw  is  the  most  familiar  illustration  of 
this  lact.  I  have  kiio*vn,  however,  the  head  of  (he  humerus  to  be  dis|)laced  by  the  exer- 
tion used  in  the  violeni  throwing  of  a  stone,  and  by  the  spastn  of  muscles  in  an  ef)ileptic 
tit.  1  have,  likewise,  seen  the  hip-joint  dislocated  by  mere  muscular  action.  iSchoolboys 
are  also  familiar  with  ihe  dislocation  of  the  thumb  at  the  carpal  joint,  which  some  young 
pei-sons  who  possess  relaxed  ligaments  arc  ca[mble  of  producing  at  will.  [A  man  has  re- 
cently exhibited  himself  in  the  large  cities,  wlio  could  spontaneously  produce  luxation  or 
.subluxation  of  many  of  the  larger  JKunts.] 

Laceration  of  the  ligaments  more  or  less  complete  i\»  vvtdl  as  of  the  cajisiilar  ligament, 
is  a  necessary  accompaniment  of  all  dislocations,  the  muscie.s  and  soft  ()arts  that  surround 
the  injured  articulation  Ixnng  likewise  generally  much  lorn.  At  times  the  ntTvt»s  are 
pressed  u[)on  or  lacerated,  as  at  the  shoulder,  and  the  main  artery  may  be  divided  in  severe 
injury  a!  tlie  knee-joint.  In  all  joints,  mure  particularly 
in  the  ankle,  diaiocation  may  be  complicated  with  frac- 
ture. 

After  n  disUwtttion  lias  been  reduced,  most  of  these 
injtiries  are  steadily  ref>aired,  although  some  weakness 
of  the  joint  often  remains,  but  when  nerves  Ijave  been 
injured,  more  or  less  local  complete  paralysis  or  want  of 
power  fcdlow  in  the  muscles sup[died  by  the  injured  nerves. 

When  a  dislocati(ui  has  been  overlooked  or  neglected, 
other  secondary  and  in  a  measure  reparative  changes  lake 
place  and  a  new  joint  is  formed.  To  effect  this,  inllam- 
matory  products  are  jjoured  out  around  the  bone  in  its  new 
jKisition,  which  organize  and  ossify  (Fig.  4'J2).  The 
cavity  thus  formed  becoraes  lined  with  a  dense  layer  of 
fibrous  tissue,  jjuiting  on  the  external  as[»ect,  and  .serving 
instead  of  cartilage.  The  head  of  ilie  bi»ne  becomes  at 
60 
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the  same  time  altered  in  shape,  and  surrounded  by  the  condensed  cellular  tissue  of  the 
part,  which  answers  for  a  new  capsule.  A  large  amount  of  mobility  is  often  secured, 
particularly  in  the  ball-and-socket  joints.  When,  however,  the  original  articular  cavity 
becomes  gradually  filled  in  with  fibrous  tissue,  the  muscles,  tendons,  and  soft  parts  that 
have  been  torn  or  misplaced  make  fresh  attachments,  and  ossific  matter  is  deposited  in 
the  tendons.     The  mobility  of  joints  after  dislocation  is  at  times  impaired. 

How  long  these  secondary  changes  take  to  form  is  not  yet  decided.  In  some  patients  they 
doubtless  occur  rapidly  and  in  others  slowly,  as  Brodhurstand  Fournier  both  ('St.  George's 
Hosp.  Rep.,'  18GH)  record  a  case  in  which  the  cartilage  of  the  acetabulum  was  found  healthy, 
and  the  cups  uniilled,  three  years  and  ten  years  respectively  after  a  dislocation.  Cadge  also 
records  a  singularly  instructive  example  ('  Med.-Chir.  Tnins.,'  vol.  xxxviii)  of  an  unreduced 
dislocation  of  the  head  of  the  femur  upwards  between  the  two  anterior  spinous  processes  of 
the  ilium  of  sixteen  years*  standing,  in  which  ♦'the  new  bone  was  deposited  in  such  abun- 
dance that  it  formed  a  new  and  complete  acetabulum,  so  complete  as,  indeed,  to  hold  the 
thigh  bone  suspended  after  all  the  soft  parts  were  removed,  and  make  it  requisite  to  saw 
off  a  large  piece  of  the  new  bone  in  order  to  set  the  femur  at  liberty.  The  new  cavity, 
thin  at  its  walls  and  smooth  on  its  outside,  was  lined  by  a  dense  pearly-white  tissue  which 
resembled  fibro  cartilage.  The  head  of  the  femur  was  still  covered  with  cartilage.  The 
old  acetabulum  had  disappeared,  partly  by  the  absorption  of  its  cotyloid  margin  by  a 
deposit  of  new  bone,  and  partly  also  by  a  mass  of  dense  fibrous  tissue." 

Diagnosis  and  Symptoms. — Typical  examples  of  dislocation  when  seen  at  an 
early  period  of  their  existence  are  not  difficult  of  diagnosis ;  although  partial  and  even 
complete  dislocations,  some  days  after  the  accident,  when  swelling  of  the  parts  hixs  taken 
place,  are  often  obscure.  The  frequency  with  which  such  cases  are  overlooked,  even  by 
good  men,  forbids  our  saying  they  can  always  be  made  out. 

In  every  case  of  suspected  dislocation,  the  surgeon  should  compare  the  sound  with  the 
injured  side,  as  in  doing  this,  he  will  at  once  detect  the  most  obvious  result  of  any  dislo- 
ca'ion,  deformity,  and  be  able  to  make  out  the  direction  the  displaced  bone  has  taken. 
He,  moreover,  will  see  whether  the  limb  is  longer  or  shorter,  or  more  abducted  or  adducted 
than  its  fellow. 

The  patient  will  not  only  have  lost  all  power  of  voluntary  movement,  but  the  surgeon, 
by  grasping  the  affected  extremity,  will  probably  find  when  dislocation  exists,  that  the 
movem«*nts  of  the  joints  are  very  limited,  and  the  attempt  to  move  it  causes  severe  pain. 
There  will  also  be  an  absence  of  crepitus,  unless  some  days  have  passed  since  the  acci<lent, 
when  the  crepitus  of  effusion  into  the  joint  or  into  the  bursje  about  the  joint  or  tendons, 
will  o'ten  be  felt.  Deformity,  has  of  the  power  of  voluntary  motion^  and  impaired  actual 
mobility^  coming  on  after  an  accident,  are  the  three  most  marked  symptoms  of  dislocation. 
[As  a  rule  shortening  of  the  limb  occurs,  though,  as  this  is  present  in  fnicture,  it  has  not 
much  diagnostic  importance.  Lengthening  to  some  extent  occurs,  however,  in  the  axillary 
luxation  of  the  head  of  the  humerus,  and  the  thyroid  displacement  of  the  head  of  the 
femur.]  Indeed,  these  symptoms  by  themselves,  with  the  absence  of  crepitus,  are  usually 
enough  to  enable  the  surgeon  to  diagnose  a  dislocation  from  a  fracture,  although  possibly 
they  are  not  enough  to  distinguish  it  from  the  separation  of  an  epiphysis.  In  subjects 
under  the  age  of  21,  the  possibility  should  be  entertained  of  any  case  of  injury  about  a 
joint  being  due  to  some  separation  of  an  epiphysis  or  complicated  with  it.  With  respect 
to  the  diagnosis  between  the  separation  of  an  epiphysis  and  dislocation  Hplmes,  with  his 
usual  clearness,  writes  upon  this  point  (♦  System,'  vol.  v):  "  Separations  of  epiphyses  are 
distinguished  from  dislocation  by  the  following  characters  : — (1 )  The  former  can  only  occur 
at  ages  at  which  the  epiphyses  arc  separate  from  their  shafts,  the  latter  at  any  age.  (2) 
The  former  are,  as  a  rule,  easy  to  reduce  and  difficult  to  retain  ;  in  the  latter,  as  a  rule, 
these  conditions  are  reversed.  (3)  In  the  former,  the  jujints  of  bone  immediately  sur- 
rounding the  joint  preserve  their  normal  relations  ;  in  the  latter,  these  relations  are  vari- 
ously altered.  (4)  The  sensation  perceived  in  the  two  injuries  is  different,  for  separation 
of  an  epiphysis  is  usually  complicated  with  fracture,  and  therefore  crepitus  can  be  elicited." 

Treatment — In  all  cases,  the  reduction  of  the  dislocation  should  be  effected  as  soon 
as  possible,  delay  being  only  justifiable  when  the  appliances  required  for  the  pur|)Ose  are 
not  at  hand  or  the  diagnosis  uncertain.  Most  dislocations,  not  excluding  those  of  the  hip, 
may  be  readily  reduced  directly  after  their  occurrence  by  extension  or  manipulation  with- 
out the  aid  of  an  anaesthetic ;  but,  when  any  time  has  been  allowed  to  pass  and  the 
immediate  constitutional  effects  of  the  accident  have  subsided,  it  is  a  fair  question  whether 
it  is  advisable  to  attempt  reduction  before  anaesthetizing  the  patient;  for,  under  the  most 
favorable  circumstances,  without  this  aid,  much  force  will  to  a  certainty  be  called  for. 
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wliil&t  witli  it  ihc"  gentlest  ninni|>ulanuii  Is  often  Hiion«;li,  Indeeil,  I  believe  it  to  be  wiser 
for  the  sur^^eon  to  delay  any  uteeiH|>t  lo  reduce  a  di^Jooutiod  till  an  aua^sthetic  can  be 
oblwined  than  lo  make  it  willi<iut,  for  the  sll;.dil  liariii  tliut  ensues  frcmi  the  delay  is  more 
than  eoiiipeusaled  by  the  great  jioiid  securetl  by  itsi  ii.se.  In  m>  department  of  surgery  i« 
the  benefit  of  anaij»lhelics  belter  deirionRlniled  than  in  thii*,  for  where  force  formerly 
reigned,  genlUi-ness  now  snHices,  and  where  diHiemlty  and  pain  were  common  nceompani- 
nient5»  facility  of  reduntion  and  painlessness  are  now  the  rule.  Their  use  has  superseded 
the  old  treatment  by  venesection,  tartar  emetic,  the  string  of  students,  and  the  pulleys. 
Under  their  influence,  all  muscular  spasm  ceases  to  be  a  lorce  wliieh  lifts  to  be  overcome, 
aiul  the  surgeon  has  sini|>ly  to  rephvce  the  Lone  through  the  rent  In  its  capt^ule,  by  such 
gentle  mani[iulative  acts  as  the  >«peeial  requirements  of  raeh  case  ap{>eur  to  indicate.  The 
facility,  however,  with  which  a  dit^location  is  reduced  }»y  manipulation,  turns  much  ujmn 
u  surgeon's  knowledge  of  the  way  the  dislocation  was  produced,  for,  in  a  general  sense, 
the  best  way  to  reduce  a  di^^localioii  is  to  make  tlie  head  of  the  bone  retrace  the  course 
it  followed  alter  it  had  tirst  l)urj<t  through  its  capsule,  as  the  untorn  parts  in  the  capsule  is 
doubtlei!^*  the  main  obstacle  to  reduction,  muscular  spasm  being  eliminated  by  the  use  of 
an  aiuvsthetic. 

In  neglected  cases  of  disilocntion  where  false  joints  exist  and  force  is  called  for  to  break 
PlBltem  down^  pulleys  moy  oecasionany  be  wanicd,  but  they  must  always  be  employed  with 
tbe  greatest  caution,  ami  under  a  lieallliy  fear,  for  not  only  may  the  axillary  artery  be 
torn  and  ligantents  lacerated,  but  worse  injuries  n>ay  ensue;  ilui.s,  in  Paris,  in  1804,  the 
forearm  of  a  woman,  wt.  (54,  was  torn  of!'  at  the  clbow-jojnt  in  the  attempt  to  reduce  a 
disiocalion  in  the  humerns,  and  in  London,  more  recently,  the  same  dreadJuI  accident  is 
reported  to  have  taken  place. 

After  the  reduction  of  a  dislocation,  the  limb  should  be  kept  at  rest^  and  fixed  by  hand- 
ages  sometimes  an  a  sjiHnt,  ami  Sedilhit's  rule  of  '*  simply  placing  the  joint  in  a  position 
Ihe  opposite  of  that  in  which  it  was  when  the  dislocation  occurred"  is  sound.  When  any 
signs  of  intiamination  show  themselves,  cold,  in  the  8ha^»e  of  ice  in  a  bag,  should  be 
employed  ;  leeches  are  seldom  called  for. 

Three  or  four  weeks  are  at  least  required  for  repair  to  take  place  before  any  useful  free 
movement  of  the  joint  can  be  allowed,  although  when  no  inflfammatory  symptoms  appear, 
passive  movement  may  be  [lermitted  at  the  end  of  two  weeks;  but,  in  dislocation  of  the 
hip,  no  walking  or  standing  should  be  permitted  for  a  month. 

When  reductioti  cuntmt  be  accomplished  after  a  reasonable  attempt,  a  second  one  may 
be  made  at  a  sitbsei|Uenl  period  after  the  effects  of  the  first  liave  pas,sed,  that  is,  if  any 
sound  l»o|>e  exists  of  success  being  secured  ;  some  modification  of  the  means  em[>loycd 
probably  suggestitig  thcinseSves  to  the  surgeon,  upon  rejecting  as  to  the  peculiarity  of  the 
ease  ancl  the  cause  of  his  failure. 

When  the  patient  is  an  ailult  the  ditFiculties  and  prospects  of  the  case  should  be  laid 
before  hiin  and  his  opinion  taken  ;  not,  however,  as  lo  the  desirability  or  the  re\'erse  of 
the  attempt,  for  such  an  opinion  belongs  to  the  surgeon  and  his  colleagues  only,  but  as  to 
the  risks  that  must  be  run,  for  in  many  casej*  failure  of  reduction,  more  particularly  of 
forcible  reduction,  is  followed  by  some  destruction  of  the  new  joint  that  nature  has 
parlially  formed,  by  some  inflammatory  change  that  may  end  in  the  destruction  of  the 
joint,  or  in  rendering  its  usefulness  still  less  promising. 

With  respect  to  the  projuiety  of  attempting  the  reduction  of  an  old  dislocation,  no 
definite  rules  cjin  be  hild  down,  and  since  atuesthetics  have  been  introduced,  those 
originally  given  by  Sir  A.  Cooper  and  generally  followed,  require  modification.  Sir  A. 
Coojier  gave  three  months  as  a  limit  to  the  attempt  in  the  shoulder,  and  eight  weeks  in 
the  hip  ;  yet  Sedillot  reiluced  a  dislocation  of  tlie  shoulder  more  than  a  year  after  its 
receipt,  Hrod hurst  on  the  li.'ilh  day,  Smith  (T.  S.)  at  the  seventh  and  tenth  month; 
•whilst  Bresidiet  reduced  a  dishicatetl  liip  on  the  seventy-eighth  day,  Travers  and  my 
colleague  Mr.  Durham,  at  the  fifth  month,  Illackraan  (of  Cirencester)  at  the  six  month. 
Yet  such  cases  must  be  rare.  Uall-and-socket  joints  are  also  more  readily  replaced  lluin 
others.  The  best  guides  the  surgeon  possesses  for  his  decision  are  found  iu  the  amount 
or  absence  of  re[K\ir  (hat  is  present  in  the  dislocated  joint;  When  the  movement  is  good, 
there  is  small  reason  for  making  the  attempt;  for,  writes  Fergusson,  "  after  three  months 
the  use  of  the  limb  is  not,  when  reduced,  greater  than  that  which  it  would  have  ncejuired 
in  its  dislocated  state." 

When  the  movements  are  very  limited,  a  cautious  attempt  to  reduce  the  dislocation  is 
hardly  likely  i»  be  followed  by  a  bad  result,  at  wlmtever  period  it  is  made;  but,  us  [ire- 
viously  stated,  the  ptJtient  and  surgeon  should  take  counsel  together  on  ihe  point  and  share 
responsibility. 
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To  facilitate  tlio  reduction  of  an  old  dislocation,  it  U  needless  to  sny,  some  aiiiPSlhetic 
sliGiild  be  employed,  and  all  adiiesions  Ijroken  down  by  tree  rotation  or  tbrcible  luovemrnts 
of  (he  joint.  Wben  tbi.s  Las  been  efieeted,  tin'  liwut  of  the  bone  ongUt  lo  he  replaced  by 
Bui»if>nlulion,  or  by  slight  extension,  forcible  extension  being  inadmissible.  When  tendons 
are  very  rifrid  and  forbid  movement,  tliey  t^lioirld  be  ilivided  subcutuneously,  but  this 
should  be  done  Boine  days  before  reduction  is  fully  aitemjited. 

Compound  dislocation  is  one  of  the  most  serious  accidents  that  crtn  befuU  a  limb, 
and  in  tiie  lar;;cr  joints  is  gent^rally  rompliealed  with  fraeinre  or  torn  arteries.  In  the 
knee-joim  the  |iofiliteal  artery  is  generally  hieerated.  and.  under  sueli  e i re um? lances,  nmpi]> 
talion  is  the  only  resource.  In  the  ankle-joint,  where  tlie  accident  is  most  commonly 
seen^  the  case  should  be  treated  a?  one  of  fraettire  and  wounded  joint  by  inimovAble 
splints  after  its  reduction,  and  the  persistent  application  of  eohl,  either  by  means  of  ice  or 
irrigation.  In  exceptional  easi-s  only,  when  the  soft  parts  are  n^ueli  injtired,  and  in  very, 
feeble  subjects,  ougiit  amputation  to  be  thought  of;  excising  ot  the  articular  surface  beiny' 
always  a  point  for  ctmsidenition.  In  the  elbow  where  movement  is  of  essential  importance, 
excision  bad  belter  he  performed  when  the  wound  is  large,  although  recovery  with  move- 
ment of  Ihe  joint  may  take  place  without  it  in  young  adidts.  Under  nil  circumstances, 
the  disloeation  ought  to  be  reduced,  the  question  of  excision  or  am[)Utatiori  turning  upon 
the  amount  of  mischief  the  soft  parts  or  hones  have  sustained. 

Compound  dislocations  and  eom[»ound  fractures  into  joints  are  clinically  of  very  simi- 
lar ifuport. 

When  dis/octffion  and  fracture  coecisf,  difliculties  are  often  met  with,  but  the  reduc- 
tion of  the  disloctition   is  often    possible   by   manipnlalion   aided   by  chloroform,   where, 
without,  it  is  impossible  ;  and  I  havt^  reduced  \\ith  its  aid  in  one  case  the  heiwl  of  a  fnic- 
tured  humenis  tVoni  the  subglenoid  |K>sitiiHj  ;  and  in  another  a  forearm  disphieed  back- 
ward with  fractured  arm-bone,  and  afterwards  in  each  easn  adjusted   the  fracture  witli. 
facility  ;  1    have  likewise  seen  the  head  of  the  femur  displaced   U(ion  the  pubes  pressedl 
back  into  its  socket,  notwithstanding  that  a  fracture  of  the  shaft  existed.     1   l»eiieve  titafel 
in  the  majority  of  these  cases  the  dislocation  may  be  successfully  treated  Inifoi-e  the  frac- 
ture, the  fractured  bone  being  at  the  same  time  moilerately  extended.      It  may  be  prudt'Ut 
An  some  to  apply  splinti*  before  attempting  the  reduction  of  the  disloc:tiion,  but  such  Ji 

ep  is  not  always  necessary  or  indeed  ad\'isjdde,  for  with  the  limbencaised  in  splints  the 
"^rgeon  has  less  inHuenee  upon  the  dislocated  bone.  When  the  dislocation  cannot  l>e 
reduced,  the  fracture  must  be  dealt  with  in  ihi*  onlinary  niuinner.  In  a  case  I  recently 
had  under  care,  of  a  woman,  a^t.  til),  in  which  tlie  head  of  the  femur  was  dislocated  into 
tht?  sciatic  notch  and  an  impacted  fracture  of  ttie  neck  of  the  tliigh-bone  ccK^xisteil,  a 
good  limb  was  secured. 


DISLOCATIONS  OF  THE  UPPER  EXTREMITY, 

Dislocations  of  the  spine  and  lower  jaw  have  been  considered  in  former  chapters  (jmgea 
21 1  and  42t)).     Those  of  the  u{n>er  extremity  will  now  orcu|»y  our  attention. 

Dislocations  of  the  Clavicle. 

Dislocations  of  this  bone  at  its  sternal  end  are  rare  accidents,  though  according  to^^ 
Flower  they  form  about  3  per  cejit.  of  all  dislocations  of  the  up^>er  extremity.     They  an; 
proilueed  by  violence  applied  to  the  shoulder,  when  the  scapula  is  tixed,  the  clavich*  Ix'injj 
forcibly  thrown  towar<U  the  mesial  line.     Dislocation  downwartU  is  an  irajiosaibility,  ihi 
cartilage  of  the  tirst  rib  preventing ;  but  it  may  take  place /artrarrf*,  upwards^  or  back' 
wanig,  and  may  be  partial  or  complete. 

Dislocation  forw^ards  is  usually  causii^d  by  some  violent  pressure  of  ihr  shoulde 
biuk  wards,  although  Melier  ('Archives  Gen.  de  Med.,'  torn,  xix)  records  u  case  in  a  %iU\\ 
where  it  was  pruducetl  by  simply  pulling  the  arm.  The  head  of  the  bone  in  thin  accident 
forms  a  marked  feature,  and  cannot  be  mistaken  for  anything  else  (Fig.  4l*3j.  When  the 
dishM-atitm  is  partial^  some  utmsual  prominence  of  the  end  of  the  bone  on  compivring  it 
with  its  feOow  will  suggest  ils  nature,  the  bone  l>eing  only  covered  with  skin  and  rt^adily 
pressed  back.  When  complete^  the  nature  of  the  accident  will  be  *till  Iwtter  marked (~ 
and  the  end  of  the  bone  will  he  usually  Ibund  pointing  downwards.  Inflammatorj  thick* 
ening  of  the  joint  should  not  be  mistaken  for  partial  displacement. 

Treatmkxt There  is  usually  little  or  no  ditlicully  in  reducing  this  form  of  diilocMj 

tion,  by  forcibly  drawing  back  the  sfioulder  and  a(tplying  pressure  to  the  displaced  bon«i^ 
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DUlorattoa  of  BtcrttHl  rnd  of  clavicle 
forwkrdi.    Drawing  27*>,  Ouy'a  Uub. 
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though  there  is  jrreat  rlitfiLnjlty  in  keepin*^  the  hon«  in  its  normal   position  ;  tndii.Ml,  a^  a 

rule,  it  is  quite  impossihle  to  do  lliis  sutipfuctorily.     A  pad 

in  the    axilla,   with   a    ti<Tiirt;-ol'-H    Imadage   to  keep  the 

sliiniMer  outwards,  the  elbow   K'iu;;  bound  to  tho  side, 

will  do  mticli  towards  the  dcsiired  end  ;  and  a  pad  ot"  lint 

applied    outside   the    di?i[*1aced  end  ot"  the  clavicle,  and 

lirinly  tixed   in  position    by  strapping  ciirried   over   (he 

shoulder   and    .^capida    has    a    very  l>enefirial    tendency. 

Nelaton    advised    tlie    use    ot*  a    eotnuion    hernia   truss. 

The  surgeon,  however,  must  expect  a  certnin  ainoant  of 

failure  in  the  treatment  of  these  eases,  though   Ite  mav 

safely  assure  his  patient  that  the  usefulness  of  the  arm  will 

be  but  little,  if  at  all,  impaireiL     I  have  lu^l  one  case  of 

this  disloeiition  coQibined  with  fraeture  of  the  sternal  end 

of  Ibf^  bone,  in  which  no  harm  followed  its  non-reduetion. 

Dislocation  upTVards  h  very  rare.  Malgiuiine  has  recorded  four  such  case*, 
Hamilton  another,  de.-*eribed  by  Dr.  Horhe^terT  of  IJutTiilo,  and  Dr.  R.  W.  Smith  n  sixth 
(*  Dublin  -loiirnal  of  Medical  Sei^nee,'  187*2).  In  18(15,  such  a  cat?e  came  tnider  my  eare. 
ll  was  in  a  young  woman,  a  milliner,  ret.  2(>,  who  two  years  before  was  violently  crushed 
ill  a  crowd,  the  violence  eansin«:  psiin  which  was  referred  to  the  u[iper  part  of  her  clie!*t. 
She  was  treated  at  home  and  j^ol  well,  although  with  a  deformity,  for  whieh  she  consulted 
me.  Oil  exjimiuing  her  chest,  both  clavicles  were  resting  upon  the  border  of  the  slernuia, 
behind  the  sternal  tendons  of  the  stenio-raastoid  muscles,  and.  with  the  slightest  [pressure 
upon  the  shoulders,  the  two  «*tids  could  he  made  to  meet.  By  drawing  the  slioulders 
baekwitrds,  the  bon«-M  could  be  separated  and  pressed  back  into  what  appetired  to  be  their 
iiornml  position,  but  no  appliance  couid  keep  tlieni  here.  The  |>atient  had  pood  move- 
ment in  her  arms,  and  followed  her  OLM'U|KitiQn.  I  have  the  notes  also  of  a  second  case 
that  came  under  my  care  in  18r)3,  in  a  man,  irt.  3A,  produced  by  a  fall  on  the  shoulder. 

In  the  Guy's  Museum  (1292*')  there  is  a  specimen  of  dislocation  of  the  clavicle  at  its 
sternal  end  upwards  and  forwards. 

Trratment In  the  tn-atnient  of  this  as  of  the  last  form  of  dislocation,  there  is  no 

difficulty  in  reducing:  it  by  drawing  outwards  the  shoulders  and  applying  pressure  upon 
the  bone,  but  there  is  much  in  keeping  the  hone  in  position.  The  best  means,  liovvever, 
are  the  afijdicalion  of  a  ]>ad  over  tiie  hone,  tlie  firm  pressure  of  the  scapula  ugaiusi  the 
ribs  by  means  of  brofid  hands  of  stmpping,  and  the  supine  ]K)sition.  Under  all  circum- 
stances, the  surgeon  may  comfort  the  patient  by  the  assurance,  that  good  and  useful 
movement  ol  ihe  arm  will  be  secured.  Oi'^rAanrf  movements,  however,  will  always  be 
ditfu'iilt. 

Dislocation  backvrards  stands  next  in  i^Kiint  of  rarity  to  that  of  dislocation  up- 
wards, and  is  usiially  cjiused  by  violeuce,  forcing  the  shoulder  t'orwards,  or  by  direct  force. 
I  have  seen  but  one  such  case,  in  a  man,  a?t.  r)2,  who  wils  crushed  by  falling  bricks,  and 
in  it  the  dislocation  was  self-reduced  on  the  second  <lay,  when  the  man  was  in  bed.  The 
displaced  clavich*  presses  at  times  upon  the  trachea  and  a'sophagus,  so  as  to  inlerfere  with 
respiration  and  deglutition.  In  184 'i,  a  sailor,  oet.  17,  was  admitted  into  Guy's  with  such 
an  injury,  the  dislocation  having  been  caused  by  a  blow  on  the  shoulder.  It  was  easily 
reduced  by  drawing  the  shoulders  back*  and  maintained  m  situ  without  difficulty.  Cases 
of  this  kind  have  been  recorded  by  Mr.  IJrown,  of  Callington  ('  Mrd.  (iaz.,'  184.")),  and 
M.  IVllieux,  1834  {'  Hevue  jMedicale').  In  one  singu hi r  caxe  recorded  by  Sir  A.  Cooper, 
the  dislocaiion  was  produced  by  curvature  of  Ihe  spine,  and  Mr.  Davie,  of  Bungay,  ex- 
cised the  sternal  end  of  the  disphice<l  bone  to  prevent  death  from  sutlbcation.  Mr.  C.  De 
Morgan  lias  recorded  a  case  in  *  Holmes's  System,*  vol.  ii,  p.  80,^,  in  which,  in  a  girl,  a't. 
IH,  the  bone  was  (bus  dJs[>hiced  and  successfully  treate<l  by  means  of  a  splint  {wross  the 
shoulder,  Avith  a  pad  between  it  and  the  spine,  the  shoulders  being  drawn  to  the  splint 
I)y  a  bandage  and  the  child  kept  in  bed.  The  splint  was  removed  at  the  end  of  a  fort- 
night, and  the  articulation  in  four  weeks  became  as  firm  as  that  oti  the  other  side  ;  the 
arm,  moreover,  couhl  be  moved  without  causing  any  pain. 

Dislocation  op  tub  Scapula 

I  formerly  called  dislocation  of  the  ttcn>mial  end  of  the  clavicle  ;  hut  as  the  clavicle 
Ts  a  fixed  point,  it  seems  only  consistent  with  common  sense,  although  not  with  custom, 
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to  follow  Skey,  Maclise,  and  Flower,  and  call  what  have  hitherto  been  described  as  rfi«- 
locations  of  the  acromial  end  of  the  clavicle^  dislocations  of  the  scapula. 

In  the  more  usual  form  of  this  accident,  the  acromion  process  of  the  scapula  is  forced 
beneath  the  clavicle.      In  rare  cases,  it  may  be  received 
Fio.  494.  above  it.     Both  are  commonly  caused  by  direct  violence  to 

the  shoulder. 

The  symptoms  are  well  marked  in  both  forms ;  the  falling 
of  the  shoulder  and  projection  upwards  of  the  acromial  end 
of  the  clavicle  in  one  (Fig.  494),  and  the  projection  upwards 
of  the  acromion  process  of  the  scapula  in  the  other,  prevent 
any  mistake  being  made. 

Treatment. — In  the  dislocation  of  the  scapula  down- 
wards, the  aim  of  the  surgeon  is  to  raise  the  scapula  with 
the  arm  and  depress  the  clavicle,  which  is  best  done  by 
jL         W^      ^B  drawing  the  elbow  well  backwards,  and  applying  a  pad  over 

^L       ^U^"    ^R      \      ^^'^  clavicle;  the  pad  and  elbow  being  fixed  in  position  by 
jP^         "  w      '■      means  of  a  belt  or  bandage  passed  over  the  clavicle  and  round 

the  elbow.     The  belt  presses  the  clavicle  downwards,  and 

Dislocation  of  the  scapula  down-  •  ^.i         l       i  j  j  i 

wards.   Mr.  Poland's  case.  "^^^^  ^^^^  shoulder  and  arm  upwards. 

The  parts  fall  into  position  at  times  when  the  patient 
assumes  the  horizontal  posture,  and  when  this  is  the  case,  and  the  position  can  be  main- 
tained for  two  or  three  weeks,  it  is  well  to  adopt  it.  At  others  a  pad  fixed  over  the 
clavicle  by  means  of  strapping,  or  a  bandage  passed  between  the  axilla  will  suffice  ;  but 
the  surgeon  recognizing  the  special  wanti)  of  the  case,  must  adapt  his  means  to  meet  them 
in  the  best  possible  way.  Good  movements  of  the  arm  are,  as  a  rule,  acquired  in  time 
after  either  of  these  accidents. 

Dislocations  of  the  Humerus 

form  at  least  half  of  all  dislocations,  and  a  sufficient  explanation  of  this  fact  is  to  be  found 
in  the  globular  form  of  the  head  of  the  humerus,  the  shallowness  of  the  glenoid  cavity, 
the  free  movement  of  the  articulation,  and  its  liability  to  direct  and  indirect  injury. 

In  40  out  of  60  consecutive  cases,  or  in  two-thirds  of  them,  I  found  a  direct  blow  upon 
the  shoulder  was  the  cause  of  the  accident,  while  in  the  exceptional  cases,  a  fall  upon  the 
extended  arm  or  elbow,  or  a  forcible  dragging  backwards  of  the  arm,  was  the  assigned 
cause.  The  accident  is  rare  in  childhood,  although  I  have  seen  an  instance  of  it  at  the 
age  of  13  ;  while  Flower  and  Hulke  have  recorded  a  case  in  an  infant  14  days  old.  Two- 
thirds  of  the  ciises  are  found  in  men  between  oO  and  70  years  of  age,  it  being  compani- 
tively  rare  in  women  and  in  young  adult  life.  I  have,  however,  treated  one  in  a  man 
aged  75. 

Analysis  of  60  consecutive  cases. 

Out  of  60  cases,  31  were  subglenoid^  or  downwards ;  25  subcoracoid,  or  forwards  ;  and 
4  subspinous^  or  backwards.     40  were  in  males,  and  11  in  females. 

4  were  in  subjects  under  20  years  of  age. 

17  "  "         between  21  "  and  f>0. 

38         "         ♦♦  "  51  "  "    70. 

1  aged  75. 

The  head  of  the  humerus  may  be  dislocated — 1.  Dotvnwards — subglenoid.  2.  For- 
wards—  subcoracoid.  3.  Backwards — subspinous.  The  subclavicular  dislocation  is 
very  rare. 

When  the  coracoid  process  has  been  broken  oif,  the  head  of  the  humerus  may  be  dis- 
placed over  the  root  of  the  former ;  two  or  three  such  cases  being  on  record. 

Subooraooid. — This  is  probably  the  most  common  form  of  dislocation,  but  the  sta- 
tistics 1  liave  given  place  it  second  on  the  list.  Flower  has  shown,  however  ('  Path.  Soc.,' 
vol.  xii),  that  31  out  of  the  41  specimens  of  dislocation  of  the  shoulder-joint  found  in  the 
London  Museums  belong  to  the  subcoracoid  class.  In  it  the  hejid  of  the  humerus  rests 
on  the  anterior  lip  of  .the  glenoid  cavity  beneath  the  coracoid  process,  or  even  more  for- 
wards, the  completeness  of  this  dislocation  turning  upon  the  amount  of  laceration  of  the 
attachment  of  the  posterior  scapular  muscles.  When  they  are  completely  torn  through  at 
their  insertion  into  the  great  tuberosity  of  the  humerus,  or  the  tuberosity  is  torn  oil',  the 


rltca<l  of  the  bone  will  be  tnore  t'orwanl  tlmn  when  tlit-y  iire  only  strek'lied  or  iiurtinlly 
divi(k'<l.  Many  of  the  cases  cli'serilped  by  Sir  A.  Cooptsr  as  tlii*loi.'aiion  (iowiiwards,  or  as 
partial  dislocation,  were  doubtless  of  this  kind;  ami  nmny  others  recordi-d  as  example*  vt' 
subdavicuUir,  are  Dothiug  more  tlmn  specimeus  of  tbia  variety.     (Fig.  49«5,) 


Fio.  495. 


Fto.  496. 


Pio.  497. 


I^ubconicold  DlnlucftUon  of  hu*il  of  humttius 
Dr»wlh(r2r*». 

Symptoms ^Tbe  symptoms  of  this  form  of  disloeaiion  in   Ihtdr  genend  eluinoMMr 

are  tlie  sjinie  a*  in  most  olliers,  (>«o<'h  jis  inability  to  move  the  arm,  immobility  it nd  pain 
often  passing  down  some  nerve  trunk,  and  ufr;rravjited  by  movement.  On  looking;  at  the 
part  and  compannji;  the  injured  with  the  sound  side  before  Hwellin^  luis  appearetl,  some 
striking  [yoints  will  be  observed*  sueh  lus  tliatenijij^  of  the  deltoid,  prominence  of  the  iiero- 
mion,  and  a  depression  beiieaih  it.  Extra  prominencj!  will  also  lie  seen  below  the  com- 
coid  process^  Irom  the  head  of  the  bone  [tusliinfi  forward  the  peetonil  nuiscle  (Fij^.  4J^^t^)  ; 
from  behind,  too,  there  will  lie  some  llutteninnr  of  the  shoubh-r.  There  will  I*  liftl*'  or  mu 
leri;2^lbening  <;f  the  linjb,  but  the  elbow  will  be  foimil  prujeetiiij;  more  or  less  tVorn  the 
L  side  ;  the  movements  of  the  forearm  wiil  be  perfect.  On  ifiunip«ta(incr  the  shoidihr,  the 
F  bead  of  the  bone  will  be  fell  Itenealh  the  pectoral  muscle  in  trout  of  the  scapula,  and  from 
the  elliow  it  will  bf^  made  to  movf. 

Dislocation  do^wnw^ards  or  subglenoid — although  usually  ;riven  as  the  tno^t 
common — is  probably  Heeoiul  in  trecpjeney  to  llie  subeoracoid  just  deiscribed.  Flower 
ai^erls  that  not  one  iti  ten  of  all  dtsloca lions  of  the 
Jmiiierus  am  properly  he  ealled  subglenoid.  In  it 
the  head  of  tlic  bone  rests  below  the  glenoid  fossa 
I  (Fig.  495),  the  renl^  in  the  cajisule  being  at  its 
"  inferior  instead  of  its  anterior  border,  and  the  soft 
parts  mechanically  interfering  with  the  natural  ten- 
dency of  the  deltoid,  coraeo-braehiali.'?,  and  biceps 
to  draw  the  head  of  the  humerus  upwards  towards 
the  coracoid  |>rocess. 

Symptoms. — -The  mcwt  eonstant  pain  are  im- 
mobility of  the  arm,  as  well  as  inability  to  move 
it  without  jiain,  with  a  greater  separation  of  tlie 
elbow  t'jxtm  the  side,  a  more  marked  tJattening  of 
tJje  filioulder,  greater  <l<^pression  beneath  and  extra 
pruminencf  of  the  aeroniium  tliati  are  met  with  in 
the  subeoracoid  varie?y.  The  most  lypieal,  how. 
ever,  are  a  depression  of  the  anterior  told  of  the 
Axilla  from  a  drawing  down  of  it^?  attachment,  the 

marked  presence  of  the  head  of  the  bone  in  the  axilla,  and  the  separation  of  the  coracoid 
process  and  tiie  head  of  the  malplaced  bone  by  a  spare  of  one  to  two  indies  (Fig.  4i*7). 

Dislocation  backivards  or  subspinous This  is  next  in  rarity  to  the  lust,  and 

I  in  it  the  head  ot  the  bone  rests  bcn^-ntb  Die  spine  of  the  scapula  or  base  of  the  acrouiion 
WF'ig.  4'.)8)  ;  the  latter  position  heitig  a  less  complete  luxatiim  tliati  the  f(*ruier,  and  ujori* 
I  eoinmon.     it  corresponds  to  Malgnigne'ij  "subacromial"  variety,  this  coujpletene*s  of  the 
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dislocation  depending  upon  the  amount  of  laceration  of  the  muscles  attached  to  the  bone, 
and  more  particularly  of  the  subscapularis. 

The  symptoms  of  this  accident  are  very  marked.  Looking  at  the  shoulder  in  front 
there  will  be  the  flattening  of  the  deltoid  and  prominence  of  the  acromium  as  usual,  but 
there  will  be  a  marked  flattening  if  not  depression  of  the  soft  parts  below  the  coracoid  and 
acromion  processes.  The  elbow  instead  of  being  fixed  away  from  the  side  will  be  drawn 
to  it  and  forwards,  the  forearm  generally  pointing  outwards.  The  back  view,  however,  is 
the  most  typical,  the  head  of  the  bone  covered  with  muscles  and  soft  parts  forming  a 
prominent  feature  in  the  case  (Fig.  499).  I  had  a  patient  under  observation  about  thirty 
years  of  age,  who  could  at  will  dislocate  her  shoulder  in  this  direction  by  muscular  action. 
In  this  dislocation  the  limb  is  said  to  be  slightly  longer  than  normal,  but  J  have  not 
found  it  so. 


Fio.  498. 


Fio.  499. 


Sul'SpincHM 


jSttd-cTarirula  » 


From  Flower's  models,  Middlesex  Hospital. 


Subspioons  dislocation  of  bead  of  bnmenis. 


Subclavicular  dislocations,  in  which  the  head  of  the  humerus  rests  below  the 
clavicle  on  the  sternal  side  of  the  coracoid  process  are  exceedingly  rare  (Fig.  498).  I 
have  never  seen  a  complete  example.  Malgaigne  informs  us  that  in  it  the  arm  is  pressed 
against  the  chest  with  the  elbow  slightly  removed  from  the  side,  the  head  of  the  bone 
being  felt  and  seen  in  its  abnormal  position,  and  the  shaft  instead  of  the  head  of  the 
humerus  felt  in  the  axilla.  The  bulk  of  cases  recorded  as  of  the  subclavicular  kind  are 
probably  subcoracoid. 

The  supracoracoid  dislocation  is  a  mixed  form  of  accident,  as  it  is  secondary  to  a 
fracture  of  the  coracoid  process.  Malgaigne  has  recorded  an  example,  and  Holmes,  in 
the  '  Med.-Chir.  Trans.,*  vol.  xli,  a  second,  with  an  account  of  the  dissection  of  the  case, 
the  preparation  being  in  St.  George's  Museum.  He  also  describes  a  third  which  occurred 
in  the  practice  of  Mr.  P.  Ilewett. 

Some  points  in  diagnosis  remain  to  be  told,  and  the  most  important  was  pointed  out  by 
the  late  Mr.  T.  Callaway  in  his  excellent  Jacksonian  Prize  Essay  for  1849,  which  is; 
"  That  in  taking  the  vertical  circumference  of  any  shoulder  in  which  dislocation  exists 
by  means  of  a  tape  carried  over  the  acromion  and  under  the  axilla^  an  increase  of  about 
two  inches  over  the  sound  side  is  an  invariable  concomitant,**  The  same  author  also 
shows  how  elongation  of  the  limb  does  not  take  place,  at  any  rate,  to  any  extent;  the 
different  accounts  given  by  authors  on  this  point  depending  u|)on  the  fact,  that  they  are 
content  with  optical  rather  than  actual  measurement.  Professor  Dugas,  of  Georgia,  has 
also  pointed  out  ('Southern  Med.  and  Surg.  Journ.,'  1856)  a  sign  of  dislocation  of  the 
shoulder-joint  that  merits  more  notice  than  it  has  received,  and  I  am  indebted  to  Dr.  W. 
Briggs,  of  Nashville,  for  calling  my  attention  to  it.  It  is  based  upon  the  physical  fact, 
that  in  consequence  of  the  rotundity  of  the  thoracic  walls^  it  is  impossible  for  both  ends 
of  the  humerus  to  touch  them  at  the  same  time.  **  If  the  fingers,  therefore,  of  the  injured 
limb  can  be  placed  by  the  patient,  or  by  the  surgeon,  upon  the  sound  shoulder  while  the 
elbow  touches  the  thontx,  a  condition  that  obtains  in  the  normal  condition  of  the  joint, 
there  can  be  no  dislocation.  And  if  this  cannot  be  done  there  must  be  one,  for  no  other 
injury  than  a  dislocation  can  induce  this  physical  impossibility."     Dr.  F.  Hamilton  has 
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likewise  shown  (*Loiitl.  Mefl.  Hec.,'  April,  187.V)  how  in  a  dislocation,  a  rule  will  toucli, 
at  the  same  titiits  tite  acromion  process  and  the  elbow  of  the  injured  aide,  a  condition  that 
cannot  exist  in  health. 

It  sometimes  happens,  that  the  head  of  the  bone  after  \t»  apparent  reduction,  fuil*!  to 
remnin  ia  position  and  fhll*;  out  ngnin  ;  and  when  this  oecurs,  it  beconios  a  question  whether 
eome  purt  of  the  j;;lerni)tl  rjtvity  is  fractured  or  same  other  fnicture  exii^ts.  I  have  recently 
seen  a  ca^e  of  di^lucation  of  the  head  of  the  humerus  forwards  and  downwards,  in  whieh 
a  portion  of  the  gh'iioid  euvity  was  broken  off  and  disj^biced  downwards,  associated  with 
severe  injury  to  the  radio-spinil  n«-rve.  In  chihiren  or  yoiin*;;  persons  under  twenty-one, 
the  upper  epi|)hysis  of  the  liumerus  may  be  se[>arated,  or  rather  the  shaft  of  the  hamerua 
may  l)e  dispiar»:'il  off  the  epiphy-^is,  wjjieh  retain:?  it-^  normal  [josition,  and,  under  these 
circumslanees,  the  arm  shoyhl  be  most  earefully  manipulated  under  ehloroform,  to  make 
the  dian;iiosis  sure.  In  exceptional  eases,  however,  this  slipping  out  again  is  not  to  Ije 
explained  by  these  complications;  for.  in  the  ease  of  a  man  let.  7.),  who  had  a  dislocation 
backwards,  the  head  of  tlje  hone  eonld  not  be  kept  in  position  till  (he  muscles  bejran  to 
act  after  the  etlects  of  the  chloroform  had  subsided,  and  I  had  to  hold  the  bone  in  place 
till  the  patient  recovered,  and  the  muscles  acted  nattinilly. 

Tkkatmext. — The  use  of  anLesthdics  has  completely  revohitionized  the  treatment  of 
dislocations,  and,  at  the  present  day,  nothing  can  usually  he  simpler  tlian  the  reduction  of 
a  dislocation  of  the  shoulder,  and  what  was  formerly  called  reduction  by  strafafjfm  is  now 
the  rule.  "  If  you  get  a  person  off  hts  guard,"  wrote  Abernethy,  "  yon  have  tirst  to  put 
your  hand  up  to  the  head  of  the  bone,  depress  the  ellx»w,  and  it  will  sometimes  succeed 
in  putting  it  in,"  and  the  modern  surgeon,  in  describing  the  reduction  of  dislocations  by 
mant'piflal/ov,  might  use  the  same  language.  To  retliice  a  dislocated  luimeriif*  by  mam- 
pttfation^  chloroform  is  essential,  and  when  the  patient  h  fufh/  under  its  influence  as  well  as 
in  the  horizontal  |^M>sition  the  surgeon  shoidd  grasp  the  shoulder  with  one  hand,  and  the  flexed 
elbow  with  the  other  (Fig.  *^W\  a),  When  the  dislocation  is  subglenoid  or  suhcoracoid, 
the  thumb  of  the  surgeon  n)ay  be  placed  over  the  bead  of  the  bone,  and  the  fingers  over  the 
spine  of  the  scapula,  the  thumb  acting 

as  a  fulcrum  ;  with  the  other  hand  the  Fio.  500. 

flexed  elbow  should  be  drawn  from  the 
side  and  extension  made,  some  slight 
rotatory  movement  outwards  being  em- 
ploy«-d.  "When  extension  lias  been 
carried  lo  its  full  extent,  the  elbow 
sliotdd  then  be  raised  and  (he  arm  njade 
lo  describe  a  semicircle  in  the  direction 
of  Ihe  sternum  an«l  the  face,  ami  then 
suddenly  brought  down  to  the  side  of 
the  thorax,  the  head  of  the  humerus  at 
the  same  time  being  rotated  inwards. 
The  thumb  of  the  op[>f>sit<*  hand  should  give  the  right  direction  to  the  head  of  the  bone. 
(Fig.  TjOO,  ij.)  Shoulil  the  Hrst  attempt  fail,  a  second  may  succeed,  or  possibly  a  Ihird. 
In  the  majority  of  dislocations  of  the  shoulder,  this  method  will  succeed.  In  PhiladeU 
pliia,  this  pmctice  is  known  as  H,  Smith's  method.  In  the  dislocation  backwards  or  sub- 
spinous, (be  same  method  will  suffice,  but  in  that  Ciise,  the  hc'id  of  the 
bone  Wing  behind  the  glenoid  cavity,  requires  pusfiing  forwards,  lender 
euch  circumstances,  the  surgeon  should  stand  slightly  behind  the  patient 
with  one  hand  grasping  the  axilla  with  tlie  thumb  b<  hind,  and  with  the 
other  the  elbow,  making  extension;  reduction  may  then  be  eH'ected  by 
drawing  the  elbow  backwards  antl  rotating  the  bone.  By  these  means,  I 
ejisily  reduced  an  interesting  ease  of  dislocation  backwards  (subspinotis) 
complicated  with  fracture  of  the  ribs  of  the  same  side  and  of  the  o[)|,osite 
chivicle.  When  these  means  fail,  or  when  chloroform  is  not  at  hujul, 
reduction  by  nieans  of  extension  with  the  heel  in  the  axilla  should  be 
employed,  tlie  surgeon  with  his  unlnjoted  heel  jiressing  uiw>n  the  head  of  the  humerus  or 
lower  border  of  the  axilla,  and  with  his  hand  gras[iing  the  forearm  of  the  misphiced  limb, 
and  making  steady  extension;  some  slight  roi4Uorv  movement  often  facilitates  reduction. 
The  head  of  the  hone  usually  slips  into  its  place  with  a  perceptible  jerk,  and  the  moment 
this  is  felt,  all  extension  shoidil  be  stopped.  [I  have  reduced  many  dislocations  of  the 
humerus,  ;ind  never  have  been  necessitateil  to  use  extension  with  the  foot  in  the  axilla,  I 
believe,  except  in  old  luxation  of  the  head  oi'  the  bone.] 


ExlcDslciD,  ■tlductlon  and  rotation  utuwardR. 
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To  facilitate  extension,  the  clove  hitch  (Fig.  501)  may  be  employed ;  and  instead  of 
the  heel.  Mr.  Skey's  well-padded  iron  knob. 

Mr.  W.  F.  Teevan  informs  me  that  he  has  known  the  third  rib  to  be  fractured  in  the 
attempt  to  reduce  a  dislocation  of  the  head  of  the  humerus  with  the  foot  in  the  axilla. 

If  the  humerus  still  resists,  the  following  plan,  writes  Hulke  (^  Holmes's  Surgery,'  vol. 
ii,  1871),  ♦'  which  I  have  never  known  to  fail  in  a  recent  dislocation,  may  be  tried.  The 
patient  is  seated  in  a  high  chair,  which  is  placed  about  two  feet  from  the  post  of  an  open 
doorway  ;  the  surgeon,  having  his  back  against  the  doorpost,  places  one  foot  upon  the  side 
of  the  cliair,  and  with  his  knees  presses  into  the  axilla,  and  v^hh  both  hands  upon  the 
shoulder,  steadies  the  patient's  body;  a  jack  towel  is  then  fixed  by  a  clove-hitch  knot  to 
the  patient's. ann,  just  above  the  elbow,  and  by  its  means  two  or  three  assistants,  placed 
on  tlie  other  side  of  the  doorway,  make  steady  extension  horizontally  outwards." 

This  is  only  a  modification  of  Sir  A.  Cooper's  plan  of  bending  the  extended  arm  over 
the  knee,  placed  in  the  axilla  with  the  patient  sitting,  using  the  humerus  as  a  lever ;  and 
is,  doubtless,  a  good  one. 

Should  these  means  fail,  success  may  be  secured  by  drawing  the  arm  vertically  upwards, 
as  practised  by  White,  of  Manchester,  in  17G4,  and  recently  advocated  by  Mr.  Lowe,  of 
Burton-on-Trent  (*  St.  Barth.  Rep.,'  1870).  In  1864,  I  succeeded  by  these  means  in  the 
case  of  a  subglenoid  dislocation  of  one  month's  standing,  in  a  man  tet.  64,  the  method  of 
manipulation  and  extension  having  failed ;  and  again,  more  recently,  in  a  similar  case  of 
twenty-four  hours'  standing,  in  a  gentleman,  aet.  30,  when  eveiy  other  means  had  proved 
unsuccessful  (Fig.  502).  Mr.  Lowe  places  his  patient  in  a  sitting 
posture  on  the  floor,  and  then  stands  behind  him  on  a  sofa  forcibly 
extending  the  dislocated  arm  upwards,  the  scapula  being  kept  fixed 
by  the  surgeon's  foot.  In  all  cases,  the  extension  should  be  gradual 
and  steady,  the  counter-extension  effective ;  no  jerking  or  great 
force  should  be  allowed ;  pulleys  are  to  be  looked  upon  as  dangerous 
appliances :  with  the  use  of  anaesthetics  they  should  be  abandoned. 
In  recent  dislocations  they  are  never  needed  ;  and  in  the  old,  adhe- 
sions should  be  broken  through  by  forcible  rotation  and  flexion  of 
a  joint  rather  than  extension. 

Ext(;nsion  forwards  is  at  times  beneficial.  It  proved  successful 
in  my  hands  in  a  case  of  subspinous  dislocation  of  three  weeks' 
standing  in  a  man,  ajt.  75. 

In  a  negh^cted  dislocation  of  twenty-five  days'  standing,  Mr. 

Cock  succeeded  in   1859  (I'i'rfe  author  *  On    Diseases    and  Injuries 

of  Joints,'  1H59)   by  liie  following  plan,  all  other  means  having 

„  .     ,     ,       ,     .       f     failed :  "  An  air-i.ad,  made  of  vulcanized  india-rubber,  was  placed 

Reduction  by  extension  of       .        ,  .,,  '        '  /.        i      ,         i  -,  i         •  ,         i  '  i 

arm  downwards.  m  the  axiUa,  and  the  arm  firmly  bandaged  to  the  side,  the  air-pad 

thus  being  made  to  exert  a  powerful  outward  pressure  upon  the 
head  of  the  bone.  Upon  removing  the  bandage  upon  the  third  day,  the  head  of  the  bone 
was  found  to  have  returned  to  its  natural  position." 

Without  chloroform,  obstacles  to  the  reduction  of  a  dislocation  of  the  shoulder  are  mus- 
cular spasm,  and  the  difiiculty  of  replacing  tiie  head  of  the  bone  through  the  rent  in  its 
capsular  ligament.  With  chloroform,  tiie  resistance  of  the  muscles  is  an  element  which 
has  not  to  be  considered,  the  second  one  alone  existing.  In  old  dislocations,  the  presence 
of  adhesions  is  an  extra  element  of  difiiculty. 

After  the  reduction  of  a  dislociition  the  arm  should  be  bound  to  the  side  for  a  week, 
and  kept  at  rest  for  a  fortnight  or  more,  all  violent  exertion  being  forbidden  for  several 
months,  the  object  being  to  give  time  for  the  injured  parts  to  recover  their  power,  and 
ruptured  muscles  to  unite  or  form  fresh  adhesions. 

It  hap|)ens  at  times  that  the  trunks  of  the  nerves  are  so  injured  as  to  give  rise  to  para- 
lysis of  the  muscles  supplied  by  them.  I  have  seen,  in  one  case,  the  part**  supplied  by 
the  ulnar  nerve  permanently  [»aralyzed  ;  and,  in  another,  those  supplied  by  the  musculo- 
spiral.  It  is  by  means  uncommon  to  find  the  circumflex  nerve  so  injured  as  to  be  fol- 
lowed by  a  most  complete  wasting  of  the  deltoid  muscle.  In  many  cases,  however,  in 
which  panilysis  follows  dislocation,  recovery  may  ensue,  and  in  a  very  marked  example  I 
saw  in  ltt74,  in  which  paralysis  of  all  the  parts  supjdied  by  the  radio-spiral  nerve  was 
most  complete,  recovery  took  place  in  fifteen  months. 

The  axillary  artery  may  likewise  be  lacerated.  Callender  ('  St.  Barth.  Rep.,'  1866)  has 
recorded  such  a  case;  and  Dr.  R.  Adams  ('  Cyclo.  Anat.  and  Phys.,'  art.  "Shoulder,"  p. 
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41*))  fifiollier.     [Prof,  A^jnew  of  this  oily  Jiiitl   nijtlui'o  of  tLe  vein  to  occur  during  the 
atlL-mpt  at  reduction.] 

In  negli-'ctetl  dislocutJon  of  iJie  shoulder  it  is  nUvjiys  a  diffifiilt  t|ut5stion  to  decidi/  as  to 
the  expediency  of  uttomptint;  reduction.  Sir  A.  Coopvr  uiKnl  to  say,  ihut  after  tM-tdve 
weeks'  rest,  un  attempt  ishoiild  not  be  tnade^  and,  in  a  certain  sense,  gueh  an  o[)juion  is 
correct;  byt  there  are  many  eases  of  less  stiinding  in  whieli  the  attempt  wouhl  be  wrong, 
and  some  few  of  much  lonjirer  staniling,  in  which  it  vvouUl  be  rijrht. 

Where  good  movetaent  rxijits  after  twt'lve  weeks,  there  is  little  need  for  the  ahempt, 
uniesi*  under  exceptional  conditions.  When  bail  niovement  exists,  or  none  at  all,  the 
attempt  may  he  made,  for  eat*ep.  are  on  iTi^ord  in  which  reduction  hivs  been  eti'eeled  after 
a  year  or  more.  [When  great  pain  is  dn«3  (o  pre^fsin-e  on  the  axiUary  nerve  trunks,  ex- 
cision of  tlie  heail,  or  .Hnbeiiiarteons  osteotomy  ntay  he  performed  to  relieve  the  iiressure. 
Dr.  X.  K.  IVft-ars  has  jidfipli'd  live  laftHr  ♦•xp<'ili<nf  with  sm-ce-is.] 

Fracture  and  dislocation  of  the  head  of  the  humerus  occnsionally  occur 
tujii'thert  and,  Avhen  the  dislocation  can  he  reduced  at  once,  as  it  may  by  means  of  cldo- 
rotorin,  .^o  much  the  better.  Wlten  it  cannot,  the  fracture 
nnisl  be  treated  and  the  disslocation  left  alone,  wood 
movemt-nt  at  times  beitif;  the  result.  In  Fig.  .'j<)3  such 
a  complication  existed.  The  prej>aration  was  laken 
from  a  gentleman,  a?t.  (54,  three  months  after  the  injury 
before  union  had  taken  jdace  at  the  sent  of  iVni'lure. 

Compound  dislocations  of  the  shoulder  are 

grjivi^  aicidrnts.  aiul,  when  ihe  nift  pnri>.  have  heeji 
much  injured,  the  bi-st  plau  is  probably  to  resect  ih*^ 
head  of  the  bone,  althougli  when  the  svoijnd  is  limiled 
or  clean  and  reduction  easy,  it  may  l^e  right  to  treat  the 
case  as  one  of  wounded  joint. 

Dislocation   of  the    elbO-W Thiis   accident    is 

mosi  comiaun  '\n  earlv  life.  an<l  according  to  the  Middle- 
sex Hospital  table  ("  llolnies's  Syst.,'  vol.  ii)  more  than 
[>alf  the  cases  occurred  in  boys  between  the  ages  of  five 
and  fifteen.  Dr.  Hamilton  ti>und  It)  in  children  under 
timrteen  years  of  age,  out  of  ;j3  cases.  At  Chiv's,  these 
proportions  are  not  quito  so  large,  for  out  of  13  cases,  6 
were  in  subjecLs  betv\een  ten  and  twenty;  3  between  twenty  and  thirty;  3  between  thirty 
and  forty,  and  one  between  forty  and  lifiy.      In  only  one  case  was  the  subject  a  woman. 

Both  bones  nuiy  be  disidaced  bat'kwards.^  ontwttrfh,  iuwurds,  or  forwards,  backwards 
and  outwards,  or  backwards  and  inwards.  The  u/na  may  be  displaced  backwards  alone, 
the  radius  maintaining  its  natural  jK>silion ;  and  the  heatl  of  the  radius  may  be  thrown 
tor  wards  or  hackwanis. 

These  disloc^it  ions  nniy  be  more  or  less  complete,  simple  or  compound;  uncomplicated, 
or  complicated  with  fnictiire  of  one  or  more  of  the  bone.<j  entering  int(>  the  formation  of 
the  joint,  or  with  displacement  of  an  epiphysis. 

In  point  of  frerpjency,  dislocation  of  Itotli  bones  backwards  is  the  most  common,  tlie 
other  dislocations  of  both  liones  occurring  in  the  order  above  given;  dislocation  forwards 
being  so  rare  that  without  a  fj-ucture,  its  existence  was  doubted  by  Sir  A.  Cooper,  but 
Velpeau  and  Canlon  have  each  recorded  undoubted  examples. 

The  force  rerpiireil  to  produce  any  one  of  these  injuries  is  severe.  It  i.«?  generally  ex- 
erted directly  upon  the  elbow,  or  indirectly  Ufjon  the  hand,  either  by  a  fall  or  twist.  To 
adnrit  of  any  dlshjc}iti<«ii,  t)»ere  must  of  necessity  be  much  laceration  of  tlie  ligaments. 

Symptoms  and  diagnosis. — Tliese  accidents  ure  not  diHicult  to  diagnose  when 
tloi-y  ari-  seen  al  \\\\  early  period  of  their  existence,  though  after  the  lapse  of  some  hours 
great  ditfirulty  may  he  experiencerl  owing  to  tlie  swelling  ^ 

masking  the  points  of  bone,  and  rendering  it   dilRcuU  to 
make  out  their  relative  positions.  \ 

The  injured  joint  should  always  be  carefully  examined, 
each  point  of  hone  felt  for,  ami  its  relative  position  with 
other  |)oinls  compared  with  those  of  the  sound  limb,  nl- 
though,  too,  in  all  forms  of  dislocation  or  fracture  about 
joints,  the  surgeon  should  eom[iare  the  sound  with  the  in- 
jured side,  in  none  can  he  derive  greater  assistance,  or  feel      Duiu.aiiua  of  ra.iiu8  and  «  i»ck- 

more  forcibly  the  value  of  the  rule  than  in  dislocations  of  w«ra».    Froai  sir  a.  Cooper. 


filaerti  //tnrfj 
''  Humerua 


DUlupatlon  uf  th«  head  of  th«  humerus 

aasurlntfftl  with  fractoro. 

Pn-p.  1114»,  Oa7*»  Uosp.  Uua. 


796 


DISLOCATIONS    OF    THE    ELBOW. 


the  elbow.  The  student  sliould  accustom  himself  to  the  manipulation  of  healthy  joints, 
and  learn  where  to  place  his  finf^er  upon  their  different  prominences  and  depressions ;  and 
having  learned  the  normal  conditions,  he  will  find  usually  but  little  difficulty  in  discover- 
ing when  a  displacement  has  occurred. 

When  both  bones  are  dislocated  backwards  (Fig.  504),  the  forearm  is  partially  flexed 
and  the  hand  slightly  pronatcd ;  the  displaced  bones  project  backwards  and  make  a  pro- 
minent swelling  with  the  tendon  of  the  triceps,  while  the  condyles  of  the  humerus  can 
readily  be  felt  in  front  pushing  the  artery  and  soft  parts  forward;  the  inner  condyle 
of  the  humerus  and  the  olecranon  being  far  apart;  and  the  great  increase  in  the  antero- 
posterior diameter  of  the  joint  seen  at  a  glance.  In  thin  subjects,  the  olecranon  and  the 
head  of  the  radius  can  readily  be  felt  in  their  abnormal  position,  and  the  head  of  the  latter 
bone  made  through  the  hand  to  rotate  in  its  new  situation. 

In  the  dislocation  of  the  bones  outwards j  the  marked  prominence  of  the  inner  condyle 
of  the  humerus  as  seen  from  behind  is  a  typical  feature  (Fig.  505),  and,  with  luxation  of 
the  same  bones  inwards,  the  external  condyle  is  prominent. 


Fio.  505. 


Fio.  506. 


Dislocation  of  the  right  radios  and  nlna  outwards. 
Posterior  view. 


Dislocation  of  radius  and  ulna  forwards.    Canton's  rase. 
<Dub.  Quart./  Aug.  1860. 


In  the  rare  form  of  dislocation  forwards  (Fig.  500),  the  loss  of  the  olecranon  from  its 
right  position,  the  unusual  prominence  of  the  condyles  of  the  humerus,  and  the  marked 
elongation  of  the  forearm,  are  the  chief  features. 

In  dislocation  of  the  uhia  backwards,  the  pronation  and  twisting  inwards  of  the  hand, 
the  great  shortening  of  the  ulnar  side  of  the  forearm,  and  projection  backwards  of  the 
olecranon,  mark  the  nature  of  the  accident. 

When  the  head  of  the  radius  is  displaced  alone  forwards  (Fig.  507)  or  backwards,  its 


Fio.  507. 


Fio.  508. 


Dislocation  of  the  radiuw  forwards.     Drawing  27*',  Guy's  Hospital. 
From  dissection.    Mr.  Hilton's  case. 


Dislocation  of  the  head  of  radius  backwards. 


absence  from  its  natural  position,  as  well  as  its  presence  in  an  unnatural  one,  can  usually 
be  made  out.     In  the  forward  dislocation  the  flexion  of  the  joint  is  limited. 

In  the  backward  (Fig.  508),  the  movements  may  be  complete  ;  more  commonly,  how- 
ever, they  are  limited. 

Tkeatm?:nt When  the  nature  of  the  dislocation  has  been   once  recognized,  there  is 

little  difficulty  in  its  treatment,  for  with  the  patient  anaesthetized  and  the  muscles  con- 
sequently paralyzed,  the  reduction  of  any  dislocjition  of  the  elbow  by  manipulation^  or 
rather  by  moulding  the  joint  into  its  right  form  is  readily  effected.     This  may  usually  be 
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fUme  hy  i\u'.  siirijeon's  hands,  pressure  being  applied  according  lo  the  wanlf  of  Iho  iridi- 
vifluul  case,  gnidfil  Ijy  ilie  known  anatomy  of  the  jmrt.  OwasionaUy  extension  of  ilie 
rorearm  is  requirttd,  or  the  forcible  bending  of  tbe  forearm  over  tin?  i»iirgeon's  knee  or 
thiiijvh.  but  in  the  inajority  of  early  cases  tbe  joint  may  be  moulded  into  its  normal 
position. 

When  some  weeks  bftve  been  allowed  to  pass  without  reduction,  consjdenible  force  may 
Iw  HMiuired  to  break  down  (he  adhesions,  forcible  Hexion  and  extension  being  then  appli' 
cable. 

Up  lo  two  mtmths,  any  disilopation  of  the  elbow  may  be  reduced,  or  rather  an  attempt 
ai  rethictJon  iniiy  be  made.  After  tbiit  date  wlien  useful  movement  lias  becinne  pus?^ible, 
the  attempt  had  iK-tter  not  be  enlerlained.  When  no  movement  exists,  it  is,  however, 
ju!*titiable,  but  tio  di'tinite  rule  can  W  laid  down  on  this  point ,  since  each  case  must  be 
jiulged  upon  its  own  merils.  I  have  ri-'duced,  after  nine  weeks,  a  di.slocaiion  of  tlie  bones 
of  the  forearm  backwards,  with  an  excellent  result,  and  have  faih'd  alter  live.  What 
w*»uld  he  justifiable  [iiider  .some  circumstances  would  he  unjustiliahle  m  others,  the  age  of 
the  patient,  his  pof^itioti  or  mtcupatiou,  and  n<.'Cf*(*silic!!^  having  as  great  an  inlluenee  in 
guidiii;^  the  surgeon  as  the  time  that  has  ela[>sed  after  the  accident,  ai»d  the  amount  of 
useful  movement  in  the  joint. 

WhfH  both  hi>nes  are  displaced,  or  the  ulna  alone,  the  surgeon  should  gnmp  the  forearm 
as  a  whole.  When  the  mdius  is  the  btjue  displaced,  the  extending  force  sl»uuld  be  aj»plied 
from  the  hand. 

Alter  the  reduction  of  the  dislocation^  the  arm  should  be  kept  in  a  splint,  and  cold 
httlou  or  ice  a|>plied,  according  to  the  amrmnt  of  niflumnintion  that  ensues.  When  little 
inrtamnialion  !blhnvs,  passive  movement  may  be  allowi'd  in  about  ten  days  or  a  lurtitighl. 
Alter  the  R'^<luction  of  a  dishwalion  of  the  head  of  tlie  radius  forwards,  there  is  usually 
great  difficulty  experienced  in  keeping  tile  bone  in  il8  [>osJtion.  To  effect  this,  1  hav« 
lounri  the  forced  flexioM  of  tlie  forearm  the  best,  the  wri-st  and  forearm  being  houtul  by 
means  of  a  bandage  to  the  arm.  In  a  recent  case  thy  benefit  of  this  pnictice  was  well 
displayed. 

When  reduction  of  a  neglected  dislocation  has  been  effected,  Jt  is  wise  to  fix  the  elbow- 
on  an  angular  splint  for  ten  days  or  a  forinight,  and  to  a|iply  cold  water,  and,  after  all 
indaaiinatory  action  has  sul>sided,  to  allow  of  passive  or,  possibly,  forcible  movemenis,  Ji8 
a  slifTelbow-juinl  is  a  misJbrtune  of  no  mean  im|»ortance,  and  to  prevent  it  measures  may 
be  eni[duyed  which,  under  otlier  circnmstaaceH,  might  he  consiih*red  rash.  In  neglected 
eases,  where  reduction  is  beyond  all  hope,  tlie  surgeon  may  use  a  considerable  amount  of 
force  to  <iex  tlie  forearm  10  a  right  angle,  in  which  position  it  should  be  Hxed. 

In  compound  dUltwation  t»f  the  elbow-joint  where  retluctiou  is  possible  and  the  wound 
small,  I  he  C4ise  nuiy  be  tifufeil  as  on«  of  wounded  joint, 
vix.,  by  splints  and  the  apfilication  of  ice,  good  hoj>es  ex- 
isting *)\'  a  sound  recovery  being  secured  wiiti  movement. 
When  the  wound  is  larg«*  and  the  soft  parts  are  materially 
injured,  excision  of  the  joint  should  be  performed,  the  suc- 
cess attending  this  practice  generally  being  very  satisfac- 
tory. When  the  vessels  and  nerves  are  clearly  so  injured 
as  to  preclude  the  possibility  of  a  useful  limb  being  seeurctl 
Hm(>utation  may  he  re<iuired. 

In  all  these  dislucations  of  the  elbow,  the  surgeon  should 
be  careful  to  ascertain  that  they  are  uncomplicated  ;  that 
no  fracture  coexists;  or,  what  is  more  common  in  yoimg 
rtubjecls,  that  no  ilisplacemenl  of  the  lower  epiphysis  of  the 

humerus  is  present,  such  as  is  shown  in  Fig.  .'jolf.  This  can  only  be  made  out  by  a  care- 
ful comparison  of  the  sound  and  injured  sides,  and  the  ap[>reeintion  of  the  crepitus  of 
fniclure,  the  crackling  of  effusion,  and  the  semi-ercpitating  feel  of  a  disipiaeed  epiphysis. 


Fi6,  009. 


DlH|>laci<tni*tit    i>r     ictwor    optphyulB 
bAckvr«r<t6.     HutclitueoD's  cmso. 
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These  are  exceedingly  rare  accident.?,  the  majority  of  cases  reconled  as  b«?ing  of  this 
nature  beinu  fractures  of  tlie  lower  end  of  the  radius.  What  is  known  as  Collet's  fracture 
is  the  more  comutou  form  of  accident,  Dti[>uyireu  pointed  this  out  years  ago,  and  the 
truth  of  the  observation  is  now  fairly  recognized.  When  dislocation  does  occur  the  hand 
is  dis[daeed  either  /brie(ir»/5  or  hackicnrds,  the  ends  of  the  radius  and  ulna  forming  promi- 
nent pointd  in  the  opposite  positions,  and  the  styloid  processes  of  the  radius  and  uhia  being 
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recognizable  points  in  a  line  with  the  shafts  of  the  bones  of  the  forearm  (Fig.  510).  This 
feature  is  important,  for  when  the  displacement  of  the  hand  is  due  to  a  fracture  of  the 
lower  end  of  the  radius  and  ulna,  the  styloid  processes  will  be  in  connection  with  the 
hand,  instead  of  the  shafts  of  the  bones. 

Fio.  510.  Fio.  511. 


Dislocation  of  the  hands  forwards.    Taken  Dislocation  of  the  hand  and  radius  forwards 

from    a   cast  of  Mr.   Cadge's,  copied  from  off  the  ulna. 

Erichsen's  worlc. 

Treatment — Reduction  by  manipulation  is  readily  performed,  extension  of  the  hand 
and  direct  pressure  upon  displaced  bones,  as  a  rule,  effecting  the  surgeon's  purpose.  The 
parts  should  be  kept  in  position  by  an  anterior  and  a  posterior  splint  extending  to  the 
flexure  of  the  finger.  The  splints  should  be  removed,  however,  as  soon  as  the  parts  have 
become  firm,  and  passive  movement  of  tlie  fingers  should  be  enforced. 

Dislooation  of  the  lower  end  of  the  radius  with  the  hand  may  take  place 
whenever  the  hand  is  forcibly  pronated  or  supinuted.  When  forcibly  pronated,  the  ulna 
projects  backwards,  and  the  radius  and  hand  forwards ;  when  supinated,  the  reverse  con- 
ditions are  found  to  exist. 

I  have  seen  the  former  accident  but  once,  and  that  case  is  figured  511.  It  was  in  a 
woman,  xi.  56,  who  was  admitted  into  my  ward  at  Guy's  tor  another  affection.  The 
dislocation  had  taken  place  some  months  previously,  and  had  never  been  reduced.  It  was 
the  result  of  a  fall  upon  the  dorsum  of  tiie  hand.  Pronation  and  supination  of  the  hand 
were  limited,  and  the  ulna  was  fixed  in  its  new  position.  The  hand  was  more  pronated 
than  natural,  but  very  useful. 

Such  dislocations  are  readily  reduced  by  extending  the  hand  and  also  by  the  application 
of  pressure  to  the  displaced  bones.  After  their  reduction,  anterior  and  posterior  splinis 
should  be  applied  for  two  or  three  weeks  to  prevent  the  bones  slipping  out  of  position,  and 
to  allow  the  ligaments  time  to  unite.     In  the  case  figured  no  treatment  was  available. 

Dislocation  of  the  oarpal  bones  is  an  occasional  though  rare  accident,  and  the 
displacement  of  the  os  magnum  backwards,  from  a  fall  upon  the  flexed  hand,  is  the  most 
frequent  form.  I  have  known  this  to  occur  in  a  woman  during  the  efforts  of  parturition 
in  grasping  a  towel  and  forcibly  bending  the  wrists,  the  bone  being  pressed  out  of  its  con- 
nection. When  the  accident  occurs,  tiie  prominent  head  of  the  bone  on  the  dorsum  of 
the  wrist  in  a  line  with  the  metacarpal  bone  of  the  middle  finger  is  too  marked  a  feature 
to  allow  of  there  being  any  difficulty  in  the  diagnosis.  The  bone,  as  a  rule,  is  easily 
reduced  by  pressure,  and  kept  in  position  by  means  of  a  pad.  This  pad  must  be  main- 
tained in  position  for  many  weeks  after  the  accident,  to  allow  time  for  the  ligaments  to 
consolidate. 

South,  in  a  note  to  his  translation  of  Chelius,  records  a  case  in  which  the  pisiform 
bone  was  displaced  ;  while  Fergusson  and  Erichsen  describe  others  caused  by  ov<'niction 
of  the  flexor  carpi  ulnaris.  Erichsen  also  mentions  a  dislocation  backwards  of  the  sfmi- 
lunar  hone^  and  in  St.  George's  llospiuil  Museum  there  is  a  specimen  of  compound  dislo- 
cation of  this  bone  on  both  sides,  occasioned  by  a  fall  from  a  height  upon  the  hands,  in 
which  the  bones  were  pressed  out  of  a  wound  in  front  of  the  wrist.  [Chisholm  has  re- 
corded a  case  in  which  he  was  obliged  to  excise  the  semilunar  bone,  which  was  dislocated 
forwards.  This  case  is  mentioned  by  Asiihurst,  who  refers,  1  presume,  to  Dr.  Chisholm, 
of  Baltimore.] 

Maisonneuve  has  recorded  ('Mem.  de  la  Soc.  de  Chir.,'  tome  ii)  a  case,  in  which  the 
second  row  of  carpal  bones  was  displaced  backwards  from  the  first ;  and  Erichsen  another 
in  which  the  metacarpal  bones  were  disjilaced  backwards  from  the  carpus.  These  acci- 
dents are  very  rar«. 

Dislocation  of  the  thumb  at  any  of  its  joints  is  not  unusual.  The  metacarpal 
hone  may  be  displaced  backwards  or  forwards  from  the  trai>ezium,  the  former  being  the 
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more  common  accident.    Sir  A.  Cooper  described  a  dislocation  inwards,  but  gave  no  case. 
Dr.  F.  Hamilton  questions  its  occurrence. 

Reduction  of*  these  dislocations  by  extension  and  local  pressure  is  usually  readily  effected, 
the  bones  being  kept  in  position  by  means  of  a  pad  and  a  good  splint  extending  some 
inches  above  and  below  the  displaced  bone. 

Dislocation  of  the  first  phalanx  from  the  metacarpal  hone  is  a  recognized  accident,  the 
displacement  backwards  being  the  usual  form.  Dislocation /ortrar(f«  is  a  ran^  one.  The 
first  form  is  usually  the  result  of  a  fall  upon  the  distal  end  and  palmar  surface  of  the 
thumb,  the  head  of  the  metacarpal  bone  projecting  forwards,  the  base  of  the  first  phalanx 
backwards,  and  the  extreme  phalanx  being  flexed  upon  the  first.  The  head  of  the  meta- 
carpal bone  having  probably  been  thrust  forward  through  the  capsule  of  tiie  joint,  and 
caught  between  the  two  heads  of  the  flexor  brevis  muscle. 

In  some  cases,  the  reduction  of  this  form  of  dislocation  is  effected  with  ease  by  simple 
extension,  or,  by  the  pressure  of  the  surgeon's  thumb  upon  the  displaced  phahinx,  and  for 
the  purpose  of  extension  nothing  equals  in  value  the  Indian  toy  called  a  '*  puzzle,"  or  tube 
of  plaited  reed  (Fig.  512).  When  this  is  not  at  hand,  strips  of  strapping  applied  longi- 
tudinally to  the  distal  digit  and  fixed  by  a  circular 

piece  will  answer  the  purpose.     In  some  instances  Fio.  512. 

all  these  means  fail,  and  there  is  yet  much  ob- 
scurity as  to  the  cause  of  the  difficulty.  The 
numerous  muscles  and  tendons  that  surround  the 
joint  doubtless  have  a  powerful  influence,  more 
particularly  the  two  heads  of  the  short  flexor  with 
the  sesamoid  bones,  and,  when  the  wound  in  the 
capsule  is  small,  these  muscles  act  more  powerfully,  the  base  of  the  displaced  bone  or  the 
bead  of  the  metacarpal  bone  being  held  by  these  parts  "  as  a  button  is  lustened  into  a 
button  hole."  Under  these  circumstances,  success  may  at  times  be  achieved  by  flexing 
the  metacarpal  bone  of  the  thumb  to  an  extreme  degree,  rotating,  and  then  suddenly 
extending  the  displaced  phalanges ;  this  manoeuvre,  as  it  were,  fi-eeing  the  displaced  bone 
from  the  many  tendons  and  ligaments  that  surround  the  joint,  and  that  doubtless,  at  times, 
interfere  with  its  reduction.  I  succeeded  by  this  method  in  one  case  where  every  other 
had  failed.  My  friend,  Mr.  Sells,  of  Guildford,  informs  me  that  he  has  with  facility 
reduced  several  dislocations  of  this  form  by  forcibly  bending  the  form  back,  so  as  to  tilt 
the  base  of  the  phalanx  over  the  head  of  the  flexed  metacarpal  bone  and  then  extending 
it.  [This  is  similar  to,  if  not  identical  with,  the  method  of  Crosby,  originally  employed, 
according  to  Gross,  in  182G.]  Both  these  means  have  the  effect  of  relaxing  the  short 
flexor  muscles  as  pointed  out  by  Prof.  Fabbri.  Wiien  all  such  means  as  have  been  men- 
tioned have  been  unsuccessfully  tried,  the  subcutaneous  division  of  the  tendons  and  liga- 
ments 
this 

standing, 
with  excellent  success,  a  movable  articulation  being  secured  with  hardly  any  deformity. 

When  the  bone  is  displaced /or irarrf»,  it  seems  probable  from  the  dissections  of  M.  L. 
II.  Farabeuf  ('Arch.  Generales'de  Medecine,'  Sept.  1876),  that  the  extensor  tendons  of  the 

Fio.  513. 


thumb  stretched  on  the  inner  or  outer  side  of  the  metacarpal  bone  is  the  cause  of  the 
difficulty  in  its  reduction,  and,  under  such  circumstances,  forced  flexion  of  the  thumb  upon 
the  palm  aided  by  manipulation  is  generally  enough  to  replace  it. 

Dislocation  of  the  unr/ual  phalanx  of  the  thumb  may  take  place  in  either  direction, 
forwards  or  backwards,  the  last  being  the  more  common,  and  the  displaced  bone  being  so 
small,  difliculty  is  often  felt  in  applying  extension  to  it.  The  puzzle  (Fig.  512)  is  the 
best  thing  to  employ  for  the  purpose,  or  Levis's  apparatus  (Fig.  513).  At  times,  pressure 
with  the  thumb  upon  the  displaced  bone  or  forcible  flexion  will  succeed.  Hamilton 
pithily  advises  "forced  dorsal  flexion  in  the  case  of  the  backward  luxation,  and  forced 
palmar  flexion  in  the  case  of  the  forward  dislocation"  (p.  634,  ed.  3). 
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Dislooation  of  the  phalanges  of  the  fingers  like  those  of  the  thumb,  may 
oceui*  ill  two  directions,  the  backward  being  the  more  common.  They  are  readily  made 
out  and  easily  reduced  by  extension,  or  flexion  and  then  extension. 

DISLOCATIONS  OF  THE  LOWER  EXTBEMITIES. 
Dislocations  op  the  Hip. 

These  are  ^rave  accidents  and  are  found  mostly  in  male  adults,  between  15  and  45 
years  of  age,  but  occasionally  in  the  young  or  old.  Mr.  Powdrell  ('  Lancet,'  1868)  has 
recorded  a  case  in  which  the  head  of  the  femur  was  displaced  into  the  foramen  ovale  at 
the  age  of  six  months,  and  reduced  by  manipulation.  Erichsen  has  recorded  another,  of 
dislocation  on  the  pubes,  in  a  child  a  year  and  a  half  old.  I  have  treated  an  instance  of 
dislocation  on  the  dorsum  in  a  boy  set.  G,  and  in  a  girl  set.  5^ ;  but  these  are  exceptions. 
On  the  other  hand,  they  may  occur  in  the  aged,  since  Malgaigne  has  recorded  five  between 
the  ages  of  60  and  85,  and  I  have  treated  one  in  a  man  aged  73,  and  in  another  aged  66 ; 
but  at  this  time  of  life  fracture  of  the  neck  of  the  femur  is  more  common. 

The  accident  is  always  the  result  of  violence,  no  slight  force  being  required  to  tear 
through  the  ligaments  that  hold  and  bind  the  bead  of  the  femur  in  its  deep  pelvic  cup ; 
indeed  were  it  not  for  the  great  leverage  of  the  lower  extremity,  the  accident  would 
probably  be  a  rarity.  In  exceptional  instances,  however,  the  bone  is  displaced  with  the 
slightest  force.  I  have  had  a  young  man  under  my  care  whose  femur  had  been  dislo- 
cated a  dozen  times  or  more,  the  smallest  twist  in  the  limb  causing  its  dislocation 
backwards. 

Congenital  dislocations  and  displacements  from  disease  are  not  included  in  this  group. 

Dislocations  from  accident  are  of  various  forms,  but  the  division  made  by  Sir  A.  Cooper 
is,  doubtless,  practically  the  best,  if  we  remember  that  varieties  of  each  form  or  partial 
dislocations,  are  met  with  in  practice ;  since  there  is  good  reason  to  believe  that  the  head 
of  the  thigh-bone  may  rest  at  any  point  round  its  socket. 

1.  Dislocation  upwards  and  hackwardsy  on  the  dorsum  ilii  is  the  most  common. 

2.  Dislocation  backwards^  towards  the  ischiatic  or  sciatic  notch — a  variety  of  the  latter 
— stands  third  on  the  list  as  to  frefjuency. 

3.  Dislocation  downwards  and  inwards,  into  the  foramen  ovale  stands  second. 

4.  Dislocation  upwards  and  forwards,  u|>on  the  pubes,  is  about  equal  in  frequency  to 
that  towards  the  sciatic  notch. 

These  several  forms  of  dislocation  depend  much  upon  the  degree  of  flexion  or  exten- 
sion, and  of  inward  or  outward  rotation  of  the  thigh  at  the  time  of  luxation.  The  head 
of  the  femur  under  most  if  not  all  circumstances,  jis  demonstrated  by  Mr.  Henry  Morris 
in  an  able  paper  ('  Med.  Chir.  Trans.,*  1877),  leaves  the  acetabulum,  when  the  lower  ex- 
tremity is  abducted,  through  a  rent  in  the  capsular  ligament  where  it  is  the  thinnest,  viz., 
at  the  inner  and  lower  side  of  the  joint  (Fig.  514a),  the  strong  ilio  and  ischio-femonil 
ligaments  situated  on  the  anterior,  outer  and  posterior  aspects  of  the  joint  and  the  shape 
of  the  acetabulum  preventing  displacement  in  any  other  position.  With  the  limb  abducted, 
however,  the  head  of  the  femur  is  more  than  half  out  of  the  acetabulum,  the  ligamentum 
teres  is  quite  loose  and  all  the  strong  portion  of  the  capsule  is  relaxed.  Indeed  Mr. 
Morris  believes,  that  it  is  only  in  adduction  of  the  lower  extremity  that  a  simple  disloca- 
tion of  the  head  of  the  femur  can  possibly  occur,  and  that  a  dislocation  on  to  the  dorsum 
ilii  or  towards  the  sciatic  notch  is  due  to  the  amount  o^  flexion  and  rotation  of  the  limb 
inwards  at  the  moment  of  the  accident,  and  dislocation  on  to  the  pubes  to  extension  and 
rotation  outwards.  Also  that  the  degree  o^  flexion  and  rotation  of  the  limb  inwards 
determines  in  any  particular  instance  whether  the  dislocation  shall  be  dorsal  or  ischiatic, 
the  latter  variety  occurring  when  flexion  is  carried  to  an  extreme. 

Direct  dorsfil  dislocation  can  only  be  produced  by  immense  violence  and  is  often  com- 
plicated with  fracture  of  the  acetabulum. 

In  all  cases,  the  round  ligament  and  capsule  are  torn  across,  the  muscles  about  the  joint 
being  more  or  less  lacerated. 

The  following  analysis  shows  many  of  these  points : — 

Out  of  54  consecutive  cases  which  have  occurred  at  Guy's  and  in  my  own  practice,  27 
were  on  the  dorsum,  12  into  the  foramen  ovale,  8  into  the  sciatic  notch,  and  7  on  the  os 
pubis. 

Eleven  occurred  in  subjects  under  20  yeiirs  of  age,  the  youngest  being  6;  and  28 
between  the  ages  of  21  and  40;  while  15  had  passed  that  period. 
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Forty-six  were  in  tin*  molf,  ant]  8  in  the  female  sex. 
Dislocation  on  the  dorsum  ilii,  <jr  Imokwurds  and  upwnrfl}*,  farms  almut  half  of 
all  the  cuMCs  of  ^li^tlJC{ll^on  at  tliis  joint,  uiid  is  usually  j)ro<lutn*<l  by  soiny  twisting  move- 


Fi«-  S14. 


Fm.  514a. 


Pyriftr 


oa.ini 


Itvcoat  vKsi*  vf  JoraaJ  dlAlnentlon.  Uent  tu  ni|>8uk%  wUh  foiuur  fltixed^ 

Frvni  Mr.  Marrk's  piipor. 

nient  of  the  boily  or  limb  when  the  latter  is  abdycted,  or  from  fi  crushing  weight  received 
when  in  u  stoojiinjr  pofiliire.  It  enii  he  recognized  by  the  Ibliowiug  signs,  viz.,  the  Hexed 
position  of  the  ihigli,  the  knee  when  the  patient  stands  projecting  in  front  of  but  above 
the  other;  Jhc  rotation  inwards  of  the  limb,  the  great  toe  resting  on  the  instep  of  the 
oppO{?ite  foot;  the  projection  of  the  great  trochanter  and  its  approximation  to  the  anterior 


Fi.».  515, 


Pio.  516. 


PUIocKtion  pr  tbtt  hcnc)  of  th<i  T  iniir  on  dursiim.  DlelocfttlDU  of  the  be&d  uF  ttie>  rntuur 

(l}iiokwi4riln  aiitl  upvvftrdA.)  buckwnrd*. 

Tn.kva  from  rpccluii-nx  In  tli«  Middioaux  Boaplul  Muavuto,  «Dil  prepurvd  liy  Mr.  Morrlti. 

superior  spinous  process  of  the  ilium ;  the  elevation  of  the  fold  of  the  buttock  ;  the  immo- 
bility of  the  limb,  and  tlie  |iuin  produced  by  any  attempt  to  ahdnet  or  lo  extend  it;  and  the 
markt'd  ."horteningof  (he  limb  frtmi  an  inch  and  u  lialf  to  two  and  a  hidf  inelieH  (  Fig.  ol7). 

In  thin  subjecti*,  thi^  head  of  ijie  hone  may  be  fell  lying  upon  the  ilor.*<iim  illi,und  in  all 
there  will  he  an  unnatural  fuliu's.s  of  tlii.'*  part.  Slight  fk-xlon  and  ndduetton  will  usually 
bt^  liorne,  while  patients  may  support  the  weight  of  the  body  on  the  injured  Jimb,  or  even 
walk  upon  it. 

Dislocation  backwards  to^vards  the  ischlatic  notch  iorm.-*  about  a  seventh 
of  all  eaiie.-^  and  may  be  regardi*d  as  a  variety  of  the  one  just  (h'SiLvrJIxul  ;  indeed,  Ericlisen 
describes  the  two  forms  together  as  the  ilio-sciatic.  It  is  characterized  l»y  the  same  though 
less  marked  symptoms.  There  is  less  shortening,  but  if  the  patient  l>e  [daced  upon  his 
back  and  the  thigh  he  Hexed  upon  tljc  trunk  at  a  right  angle,  then  the  knee  of  the  dis- 
located limb  will  sink  below  that  of  the  other  side  lV<un  one  to  two  inches  (Figs,  .'■>18a, 
r»l.S/i),  the  trochanter  is  drawn  up  and  rotated  forwards*  but  not  to  the  same  extent ;  and 
the  heiid  of  llie  iKuie  cjtniiol  br  felt.  To  the  eye,  the  limb  assumes  mueh  the  same  posi- 
tion as  in  the  last  Ibrni^  but  there  being  less  sliorlenlng  the  toes  re.sL  on  the  ball  ot*  the 
51 
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great  toe  of  the  opposite  limb  instead  of  on  tlie  instep  (Fig.  518).  Bigelow  believes  tlmt 
iliift  t'onu  of  ilislocation  is  due  to  the  protrusion  of  tlie  hfiu\  of  the  bone  below  the  lenrlori 
of  Ihe  obturator  iiitenius  muscle;  whereas,  in  the  former  kin<!  the  bone  is  prtttruded  ubove 
the  tendon.  In  this  however,  he  is  wrong,  as  Mr.  Morris  has  shown  that  the  head  of  the 
femur  in  afi  forms  of  dislocation  muke^s  its  exit  from  the  acetabulum  Lehnv  this  tendon. 


Fio.  il7. 


Fio.  518. 


Fio.  518a. 


Fics.  518i. 


/      i 


DltlocAllou  liarkwardn  Dlilocatltin  itito 

OD  tlie  dorsum.    Drawing        the  acUtic  notch. 
300.  From  Blt,'vli.w. 


Fi^.  /ilHa  ftbnws  po«Uion  F\f.  MSA  fthovra  thn  lliub« 

when    iho    Ituibk    nro  «x-  nila«U  (o  «  rlg-lit  ftuglv  wtib 

teodcd,      the      flhorteulnjf  Uio  rvcttmbrttt   truuk,   the 

bcLug  (llglit.  •bortoulog  being  tcry  ttefk' 

From  paper  by  Dr.  W.  Dawsoti,  of  Ohio.* 


Dislocation  upon  the  foramen  ovale  or  obturator  foramen  U  a  vrty 

striking  accidenl.     Sediltot,  as  well  lis  Boyer,  bi-lii've  that  it  it^  the  mo::4t  eommon  of  all 


Fio.  519. 


Fio.  520. 


Fio.  621. 


Di»locatioD  Into  iLe  fur*ui(>n  ovAlt, 
Tak<?u  from  »  girl  wu  14. 


DUlocattoD  into  forAmra  ov)i.U<.  UIbIocmUou  opoft  M  pttbbi. 

Fniiu  pr*pRnkUou«, 


forms,  but  British  and  American  surgeons  usually  place  it  tlurd  on  the  list.  In  my  own 
table  it  stamls  second.  It  is  generally  caused  by  some  forced  nb<luction  of  the  knt?**  or 
foot,  the  head  of  the  bone  being  tilted  inwards.  In  the  case  from  whielj  Fig.  oTJ  Vfon 
taken,  it  was  caused  by  abduction  of  the  knee,  when  tlie  girl  (at.  1  4)  was  stepping  out  of 
an  omnibus. 

It  is  characterized  by  the  bent  position  of  the  body  and  the  [x>inting  of  the  foot  forwardj 
and  slightly  outwards;  the  approximation  of  the  trochanter  towurds  the  mesial  line  aud 
consequent  flattening  of  the  hip;  hollowness  below  the  anterior  guperior  spinous  pniceitt  4 

['  This  point  was,  I  think,  first  broaght  to  the  notice  of  the  profeMion  by  Dr.  OBcar  H.  AUte,  M 
PhiUdelphJa.1 
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of  (lie  gluteal  fold,  ami  Mie  elonjrati 


fif  the  liml)  for  a!>onl  t\ 


Fio.  622. 


/' 


»;j 


of  the  ilium  ;  tlie  absonre 
inches.  Any  atti^mfit  al  movemf*nt  causes  |>ain.  The  head  of  the  bone  ran  ofien  be  felt 
in  lis  new  position  beneath  the  addiictoi's  (Fig.  520).  The  patient  at  tinier  can,  however, 
walk  with  such  an  injury. 

Dislocation  upon  the  os  pubis  is  the  lea,<it  common  form  of  dislocation,  and  is 
due  to  forced  extension  and  rotation  outwards  of  the  tht;*h,  after  disloeation  by  abduction, 
the  pelvis  being  thrown  forwards  and  the  IkxIv  bent  backwards  as  the  head  of  the  femur 
is  wrenched  out  of  the  socket  and  then  dniwii  uinvards. 

It  is  marked  by  evei^sion  of  the  limband  foot  ami  ab<luelion;  rotation  backwards  of  the 
tr<>c!ianter,  and  consequent  rtattenin;;  of  this  region.  The  head  of  the  Iwoe  can  usually 
alao  be  felt,  if  not  seen*  ais  n  projection  upon  the  os  pubis  (Fig. 
521 )  or  on  some  part  of  the  lip  of  the  acelabulum.  When  thrown 
above  the  bone  l)eneath  Poupart's  ligament,  it  forms  a  very  promi- 
nent projection  beneath  or  to  the  outer  side  of  the  femoral  artery 
(Fig.  522). 

Wlien  the  beail  of  the  bone  [$.  thrown  between  the  anterior  su- 
perior and  inferior  spines  of  the  iliuniT  or  between  th<^  inferior  spine 
and  the  aceiiibulum,  the  head  of  the  bone  will  be  felt  in  that  jjosi- 
tion. 

Diagnosis. — With  reasonable  care  and  attention  to  the  special 
symptotuis  wbicfi  charHclenze  the  iliflerent  forms  of  dislocation, 
these  ought  readily  to  be  made  oul,allhuugh  certain  fractures  ab«jut 
liie  neck  of  the  femur  may  present  others  somewhat  similar.  I 
have  seen  two  cases  of  imimcted  fracture  of  the  neck  of  the  thi^^li- 
bone  with  the  foot  inverted  and  the  thigh  flexed,  presentin;:  symp- 
toms so  similar  to  those  of  dislocation  into  the  «iciatie  notch,  that 
the  dia^rnosis  could  not  be  mode  out  till  the  patients  were  broti;jlit 
under  the  influence  of  chloroform,  when,  by  fi:entle  mani]mlatioii, 
the  nature  of  the  accident  was  discovered  ;  the  prrcaler  freedom 
with  which  the  head  of  the  bone  could  be  made  to  rotjite  in  llie 
aceiabuium,  and  the  limp  condition  of  the  limb  under  clilonifortn 
in  the  caseof  fraclnre,  formiijt;  a  marked  contrast  to  theiinmoljilily 
and  permanent  [>os>tion  of  the  thifrh  in  dislocation.  The  late  Mr. 
H.  W.  Smith  (on  *  Fracture.'  1850)  records  also  a  case  of  fracture  of  the  neck  of  the 
lemur  which  had  been  mislaken  for  dislocation. 

When  in  the  adidt  tiie  displacement  recurs,  after  the  apparent  reduction  of  the  bono 
and  the  extending  force  has  been  removed,  the  probabilities  are,  that  the  Up  of  the  aee- 
taladum  has  l>een  broken  of!',  or  the  bead  of  the  femur  fractured  (vide  Birkett,  '  Med.- 
Chir.  Trans.,'  vol.  lii) ;  and,  when  in  a  chihl,  the  <lisplacement  of  the  head  of  the  bone  or 
upper  e|)iphysis  should  be  BUSjKJCted  ;  it  being  *iuite  inqwssible  under  both  these  circiim- 
stances,  to  maintain  the  lK>ne  in  position,  except  by  means  of  a  long  sidint  or  weight  to 
keep  up  extension.  [Cases  of  supposed  fracture  of  the  rim  of  the  acetabulum  will  be 
found  reported  in  *  Medical  Times  and  Gazette/  .Tanuary  24,  1880,  and  in  'Surgery  of  the 
Pennsylvania  Hospital,'  p.  2lU,]  In  alt  eases  of  a  doubtful  nature,  chloroform  should  be 
given  for  purposes  of  diagnosis,  the  surgeon  using  the  gentlest  manipulation.  The  sudden 
loss  of  mobility,  the  rigidity  of  the  limb,  the  absence  of  crepitus  and  other  symptoms  of 
fracture,  with  the  positive  signs  of  the  injuries  themselves,  are  sufficient  to  indicate  the 
nature  of  the  case.  Nelaton*s  test  for  dislocation  of  the  hip  backwards  is,  however,  excel- 
lent,  and  consists  of  a  line  drawn  from  the  anterior  superior  spinous  process  of  the  ilium 
to  the  most  jirominenl  ]>art  of  the  luberosity  of  the  iscliitim.  In  a  normal  joint,  the  tro- 
chanter, in  every  position  of  the  limb,  merely  touches  the  lower  border  of  thi:^  line;  but  in 
all  dislocations  where  the  bone  goes  backward,  it  is  found  sometimes  an  Inch  ai»ove  it. 

Tkkatmknt.— Sir  A.  Cooper,  with  the  surgeons  of  his  day,  considered  the  muscles 
about  a  joint  as  the  chief  agents  in  dmwing  a  displaced  bone  into  its  abnormal  position, 
ami  as  forming  the  main  obstacle  to  its  reduction;  and,  as  a  conse(juence,  they  relied  upon 
physical  force  in  the  form  of  pulleys  and  other  complicated  appliances,  as  the  chief  means 
by  which  this  obstacle  could  be  neutmii/.ed.  The  modem  surgeon  with  ana'sthelics  in 
his  h.inds  knows,  that  the  muscular  .system  has  usually  little  or  nothing  to  do  with  the  diffi- 
culties that  are  met  with  in  the  reduction  of  a  dishication,  and  that  these  are  found  in  the 
ligaments  and  capsule,  a  large  Laceration  in  the  latter  allowing  e?isy  reduction,  when  with 
a  small,  ditliculties  must  be  experienced.  Willi  chloroform,  therefore,  all  pulleys  and 
mechanical  appliances  can  be  done  away  with — certainly  in  recent  cases,  and  probably  in 
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old  cases.  In  my  own  opinion  they  are  never  required,  for  adhesions  are  more  readily 
brokt'n  down  by  forced  flexion  and  rotation  tlian  by  simple  extension,  and  if  these  fail,  no 
extending  force  will  succeed.  In  dislocations  of  the  hip,  the  reduction  by  flexion  becomes, 
tijerefore,  a  reality,  and  is  one  of  the  greatest  improvements  in  modern  surgery. 

Fio.  523.  Pio.  524. 

Reduction  bj  munipalation. 


In  diiilocation  into  the  foramea  ovale.  In  iUo-sciatie  dislocation. 

From  Bigelow. 

In  the  dislocations  backwards,  tlio'Sciatic,  the  reduction  by  flexion  is  the  correct 
method,  adduction,  circumflexion,  abduction,  and  extension  of  the  limb  being  subsequently 
and  successively  employed  (Fig.  024).  In  dislocation  into  the  foramen  ovale  the  reduc- 
tion by  flexion  is  likewise  good,  with  subseciuent  circumflexion  inwards,  and  extension 
(Fig.  523). 

In  sub-pubic  [supra-pubic  ?]  dislocations,  the  reduction  by  extension  outwards  and  ro- 
tation is  prefenible. 

To  carry  out  this  reduction  by  flexion  and  manipulation,  the  patient  should  be  placed 
on  his  back  on  a  hard  couch  and  thorougldy  ana;athetized.  The  surgeon  should  then 
grasp  tjje  ankle  of  the  displaced  limb  with  one  hand,  and  the  ham  with  the  other,  flexing 
the  leg  upon  the  thigh,  and  the  thigh  upon  the  pelvis,  at  the  same  time  lifting  tiie  limb 
and  adducting  it  towards  the  oppo.site  side  of  the  umbilicus.  Having  effected  this  move- 
ment, the  surgeon  should,  by  a  semicircular  sweep  outwards,  suddenly  extend  the  limb 
and  bring  it  into  a  straight  line  with  the  body  (Fig.  524).  If  one  attempt  fail,  a  second 
may  be  made,  and  in  by  far  the  majority  of  recent  cases  success  will  attend  the  effort.  *'  If 
there  is  any  single  and  best  rule  for  reducing  a  recent  dislocation  of  the  hip,"  writes 
Bigelow  ('  Lancet,*  June  15th,  1878),  "  it  is  to  get  the  head  of  the  femur  directly  below 
the  socket  by  flexing  the  thigh  at  about  a  right  angle,  and  then  to  lift  or  jerk  it  forcibly 
up  into  its  place.  Tliis  rule  applies  to  all  dislocations  except  the  pubic.  Flex  and  forcibly 
lift,  and  if  this  fail,  flex  and  lift  while  abducting."  No  roughness  should  be  used,  gentle, 
well-directed  manipulation  being  all  that  is  called  for,  the  leverage  obtained  through  the 
femur  being  cnonnous.  Some  slight  rotation  of  the  limb  outwards  or  inwards,  according 
to  the  necessities  of  the  cjise,  at  times  facilitates  reduction.  Callender  insists  ('  Lancet,* 
18G8),  and  I  think  wisely,  upon  the  importance  o^  not  full  tf  abducting  or  rolling  the  limb 
outwards,  as,  if  this  be  done,  the  head  of  the  bone  is  almost  certain  to  roll  past  the  aceta- 
bulum to  its  inner  side  ;  or,  if  an  obturator  dislocation  is  under  treatment  and  the  thigh 
rotated  inwards,  the  head  of  the  femur  will  roll  round  to  the  ischiatic  notch,  just  reversing 
the  movement  which  takes  place  when  an  ischiatic  dislocation  is  improperly  manipulated. 

The  object  of  the  treatment  is,  to  use  the  femur  as  a  lever  to  raise  the  head  of  the  bone 
from  its  backward  position,  and  allow  the  stretched  muscles  to  act  naturally  and  draw  it 
into  i>lace,  the  act  of  flexion  completely  n'laxing  the  strong  ilio-femoral  ligaments.  The 
surgeon,  with  his  knowledge  of  the  way  in  which  the  head  of  the  bone  was  driven  through 
its  capsule,  using  his  best  endeavors  to  make  it  retrace  its  steps,  and  employing  his  ana- 
tomical knowledge  to  press,  elevate,  or  guide  the  malplaced  bone  into  its  normal  position. 
The  various  movements  adopted  in  reduction  by  manipulation,  as  well  shown  by  Morris, 
serve  to  bring  the  head  of  the  displaced  femur  down  to  the  notch  in  the  acetabulum  by 
making  it  retrace  the  course  it  took  in  the  process  of  dislocation,  and  then  subsetjuently 
turning  it  back  through  the  rent  in  the  capsule  by  a  rotation  the  reverse  of  that  which 
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occurred  diirinjZ  disloention.  This  nu'tliotl  of*  n*«liK'ing  ili-lut-ulion  of  the  hiji  is  known  in 
Frani'e  a^  Deprt«s's  melliuO,  in  Anitrifa  a^  Rei<l'i*.  The  Ftn-mer  t^mnloyed  it.  in  183.3  {ludc 
Nelalon's  '  Piitho!.  Chirurg  ,'  1X47).  but  Dr.  11.  Bigelow  has  provetl,  that  the  credit  of 
(he  inelhot]  is  really  due  to  Xathaii  Smith,  of  New  Ham|jshire  (r/rfi"  Memoirs,  1^31).  In 
u  ease  of  dislocaJton  into  the  forninefi  ovale  in  »  nmn,  1  failed  in  my  first  utlern[>t  by  manip- 
nlation,  hul  in  die  secoiul  I  jfueceeded  by  the  apijlicutioii  of  the  sligfiteflt  (treasure  upon 
the  heud  of  lli<.'  bone;  ami  in  the  ease  of  I  he  ^iil  from  whom  Fig.  h\\\  wiis  taken  the  head 
of  the  lK>ne  slipiwd  iiilo  its  position  by  simply  flexinfj  tlie  le^  on  tfie  thij^rh  sunl  the  thigli 
oil  the  pelvis*  with  sutdi  gentle  pressure  as  I  was  ajiplyiiijj  for  a  preliminary  diii;rnosii4. 

In  one  easi'  of  severe  injury  to  the  joint  that  eame  under  my  care,  where  the  bone  was 
cli.splaeed  on  the  dtirsum,  on  attempting  its  reduetion  by  manipulation  the  head  of  the  bune 
ftlippeii  with  such  facility  round  the  aeefabnlum  a.-*  to  iibtstrate  every  typical  form  of  «lis- 
loeution,  and  sevei^il  internieiliate  or  (»irtial  forms.  In  this  eai-so,  however,  reduction  was 
subiseqtieiitly  readily  oblalneil  by  thoroughly  flexing  the  thigh  upon  ilie  pelvis,  and  Hfttny 
the  bea<i  of  tbe  femnr  from  ils  lalse  [Kwition  by  extension  forwardfi- 

AVlien  the  rent  in  the  capsule  i}»  small,  diflieidties  may  be  I'elt  in  reducing  the  dibloca- 
lioii,  but  when  large,  little  is  n(*iially  ex[)erienced. 

At  time^  reduction  is  thought  to  have  been  aceompli.slied  when  rediiJloesition  appears 
after  the  limb  Itasi  been  left  alone;  and,  under  these  eireinnstaneed,  it  is  probable  that  the 
beatl  of  the  bone  Iiud  ordy  partially  been  replaced  through  the  rent  in  the  capsule.  In 
oiIht  cases  of  this  kind  which  n.'fuse  to  remain  in  st'td,  there  is  reason  to  believe  that  the. 
lip  of  the  aeetabulwm  hn.s  been  fraelured,  or,  in  yonng  subjects,  that  the  head  of  the  fetnnr 
has  se[«iraled  at  tlie  epi|>hy.sial  line  of  junction  with  the  neck.  Still,  without  these  exphi- 
nalions,  cases  are  met  with  in  which  it  is  tjuite  itnjiossjble  to  keep  the  limb  in  position 
after  itii  reduetion.  In  exceptional  case;*,  the  reduction  of  tbe  dinloeation  occurs  when  tlie 
patient  is  in  l>eil,  by  jHime  simple  movement.  I  have  seen  seveml,  Wlien  reduction  by 
flexion  lias  failed  or  is  inapplicable^  that  by  extension  should  be  employed,  and  in  the 
pubic  iVjrin  of  dislocation,  no  other  should  he  used.  It  should  be  practised  with  the  {):ttient 
nnder  the  influence  of  an  ameslhetic.  and  on  his  back,  and  a.s  follows:  The  |>elvis  should 
be  fixed  by  a  perineal  bund  well  padderl  and  adjusted,  and  the  lind)  extended  in  the  line 
of  its  position  to  draw  the  head  of  the  bone  owl  of  its  bed.  The  surgeon  should  then 
eitlier  elevate  the  bone  to  allow  the  muscled  to  act  u[M)n  it,  or  abduct,  addnet,  or  rotate 
itiwardrt  or  outwards,  acemdiug  to  the  special  want  of  the  individual  case.  Jn  some  cases, 
the  simple  extension  of  the  limb  with  the  unbooled  heel  of"  tiie  tiurgeon  placed  firmly  in 
the  perineum  will  tinswer  every  purpose. 

After  the  reduction  of  a  dislocation,  the  legs  should  be  fastened  together,  and  rw  nmve- 
ment  allowed  for  three  weeks,  and  then  only  gentle  movement,  for  if  ibis  rule  be  not 
attended  to,  redislocaiion  may  ocenr.  In  a  ease  under  my  care  of  dislocation  int<i  the 
fiiramen  ovale,  in  a  yoving  w«>man,  after  reducti<in  had  been  elleeted,  redisloi!ation  occurred 
on  the  tenth  day,  from  crossing  the  leg  over  tbe  opposite  knee  in  attein|>tiug  to  cut  tiie 
toe-nails  of  ihe  ji  tier  ted  limb. 

Splints  are  hardly  called  lor  in  the  majority  of  case.*,  although  4<hoidd  secondary  inllam- 
mation  follow  or  much  h>cal  mischief  complicate  the  ca^e,  they  shonhl  be  applied,  either 
with  ice  or  hot  fomentations,  the  surgeon  selecting  the  application  that  gives  most  relief. 

[Tlie  principle  involved  in  the  reduction  of  hip-luxations  by  tnanipulation  seems  to  be 
this,  that  the  ilio-femoral  or  inverted  Y-ligament  remains,  a.s  a  rule,  imKirn,  becau.se  of  its 
great  thick ru'ss  and  strength,  and  thererore  serves  as  a  pivot  or  fulcrum  upon  which  the 
I'emur  e^in  be  rot^ated  as  a  lever.  Hence^  by  rotating  the  lower  extremity  of  the  bone,  we 
are  enabled  to  direct  the  course  of  the  head  towards  the  acetahithim.  The  ff>rmula  that 
1  have  been  aecustometl  to  give  my  chusses,  in  onler  to  furnish  a  genend  rule  easily  memo- 
rized,  i«  a.s  foIlowBi  I'lex  the  leg  upon  the  thigh  and  the  thigh  iLJ|Mm  the  pelvis,  rotate 
first  in  ffip  tfirerit'oti  to  irhtch  the  kuee  of  the  htjrntert  fimh  points,  and  (hen  rotate  and  cir- 
cumduct forcibly  in  the  opposite  direction,  at  the  ^ame  time  extending  tiie  limb.  This 
serves,  im  a  rule,  in  the  four  ordinary  varieties  of  dislocation;  thus,  in  the  two  posterior 
luxationi*,  the  ."jtudent  knows  that  he  is  to  tiex,  rotate  inwards,  and  then  outwards;  in  the 
anterior,  he  is  to  Hex,  rotate  outwards,  and  then  inwards.  Some  inodiHcation  may  be 
required  in  special  instances,  biit  a  formula  isO  readily  remembered  is  of  great  service  to 
the  mcflicid  tyro. — .T.  li.  K.] 

Old  dislocations,  in  a  general  sense,  .should  be  left  alone,  since  in  the  hip,  diJfieul- 
tie.s  of  rt'dnetion  are  always  fell,  and  danger  not  rarely  met  with.  During  the  rtr,st  liiree 
weeks,  reduction  is  rareJy  ditlicnlt,  and  may  always  be  tried;  indeeil,  within  the  month, 
good  hopes  attend  the  attempts  Fergnsson  states  that  after  three  weeks,  he  has  never 
seen  a  successful  attempt.     I  have  seen  a  dislocation  on  the  dorsum  redu^vid  q\\  vW  vXvwVj - 
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fifth  day,  with  an  excellent  effect.  Success  has,  however,  been  recorded  in  exceptional 
cases  up  to  the  sixth  or  eighth  week,  or  even  after  six  months,  but  failure  has  more  fre- 
quently followed  the  attempt.  My  colleague,  Mr.  Durham,  in  1873,  reduced  one  after 
the  ^i'th  month.  Sir  A.  Cooper  fixed  eight  weeks  as  the  limit  of  time  up  to  which  the 
attempt  should  be  made.  When  reduction  has  failed,  good  movement  may  often  be 
secured  after  the  lapse  of  time.  The  dangers  attending  attempts  at  reduction  are  not 
theoretical.  Inflammation  and  destruction  of  the  joint  are  no  infrequent  consequenceSi 
and  fracture  of  the  bone  has  been  recorded  by  many  surgeons.  Dislocation  of  the  knee 
or  rupture  of  it-s  ligaments  has  likewise  taken  place  from  the  extension  employed,  and  with 
a  fatal  result. 

When  fracture  of  the  femur  is  associated  with  dislocation  of  the  bone^  the  latter  should, 
when  possible,  be  reduced  by  manipulation.  In  1860,  I  saw  my  colleague,  Mr.  Birkett, 
reduce  with  the  greatest  facility  a  dislocation  of  tiie  head  of  the  femur  on  the  ramus  of  the 
pubis  in  a  boy,  set.  12,  when  the  femur  was  broken  below  the  trochanter,  the  bone  slipping 
into  place  on  the  application  of  gentle,  well-directed  force.  Similar  cases  have  been 
recorded  by  Bloxam  and  M.  Et^ne  [and  by  Allis,  in  *  Trans,  of  Medical  Society  of  the 
State  of  Pennsylvania,*  1879.  Mr.  MacCormac  has  reported  a  case  of  excision  of  the 
head  of  the  bone  in  an  old  irreducible  thyroid  dislocation.] 

When  the  reduction  of  the  dislocation  by  these  means  has  failed,  some  hope  remains 
that  when  the  fracture  has  united,  a  better  success  may  be  secured.  Sir  A.  Cooper  has 
related  an  example  in  which  reduction  by  means  of  extension,  was  effected  five  weeks 
after  the  accident,  in  a  youth  about  seventeen. 

Effbots  of  dislocation The  sciatic  nerve  may  be  injured  at  times  in  a  dislocation 

of  the  hip,  and  as  a  consequence  paralysis  may  ensue.  Morris  shows  in  his  paper  how 
this  complication  is  caused,  while  Maclise  in  his  illustrations  gives  a  drawing  illustrating 
how  the  nerve  may  be  stretched,  and  Hutchinson  (*  Med.  Times,'  1866)  a  case  in  which 
the  paralysis  was  permanent. 

Dislocations  of  the  Patella. 

These  are  not  common  accidents,  but  when  they  occur  are  generally  caused  by  muscu- 
lar  action,  and  at  times  by  the  application  of  direct  force.  They  are  most  commonly  met 
with  outwards^  occasionally  intcards,  and  very  rarely  edgeways.  When  the  ligamentum 
patella?  has  been  torn  across,  the  pateUa  is  drawn  upwards,  and  authors  have  described 
this  accident  as  dislocation  upwards. 

The  dislocation  outwards  is  usually  seen  in  women  in  whom  the  femom  have  a  more 
oblique  inward  direction  than  in  most  men  or  in  knock-kneed  subjects,  the  bone  resting 
on  the  outer  condyle  of  the  femur  or  on  its  outer  edge  ;  in  the  former  case  the  outer  edge 
of  the  patella  tilts  forwards,  and  in  the  latter  inner.  The  knee  is  usually  slightly  flexed  ; 
it  looks  broader  and  flatter,  but  the  unnatural  position  of  the  cap  marks  the  nature  of  the 
accident.  In  1868, 1  saw  this  accident  in  a  male  child  ten  months  old  ;  the  patella  rested 
on  the  outer  side  of  the  condyle  of  the  femur,  and  was  readily  reduced. 

Dislocation  inwards  is  very  rare,  and  Ciisily  recognized.  It  is  always  due  to  direct 
violence  to  the  outer  border  of  the  bone. 

Both  these  accidents  are  attended  with  laceration  of  the  synovial  capsule. 

Treatment — Reduction  is  readily  effected  usually  by  raising  the  lieel  of  the  limb  to 
relax  the  extensor  muscles  of  the  thigh,  and  manipulating  the  displaced  bone  into  its  |>osi- 
tion,  the  elevation  of  its  depressed  edge  being  generally  enough  to  allow  the  muscles  to 
restore  it  to  its  right  place.  A  splint  should  then  be  applied,  as  well  as  a  bag  of  ice  for  a 
few  days  till  nil  inflammatory  action  has  subsided,  the  knee  being  strapped  up  subsecpiently 
for  a  month  or  more,  to  give  time  for  the  ligaments  to  unite  firmly.  These  dislocations, 
however,  are  very  prone  to  recur  on  the  slightest  cause,  and  many  patients  are  obliged  to 
wear  for  life  a  firm  leather  knee-cap  to  guard  against  such  a  contingency. 

Dislocation  of  the  bone  edgeways  is  a  very  uncrommon  a<'cident.  I  have  seen  only  one 
such  instance  ;  and  in  it  the  patella  appeared  to  show  its  articular  facet  inwards,  its  inner 
edg<'  prrsenting  forwards  beneath  the  stretched  skin.  It  wjis  in  a  middle-aged  woman, 
and  produced  by  a  direct  blow  upon  the  knee  from  a  fall  otl'  a  chair.  Mayo  has  recorded 
an  instance  in  which  the  bone  had  turned  almost  round. 

This  dislocation  is  readily  known  by  the  pecidiar  aspect  of  the  joint. 

Treatment In  my  own  case,  reduction  was  eflected  with  ease  on  raising  the  leg  and 

turning  the  j)atella  into  its  right  position  with  the  fingers.  Flower  only  succeeded  on 
bending  the  knee,  after  chloroform  had  been  given.  Cases  have  been  recorded  where 
reduction  was  impossible,  even  after  the  subcutaneous  division  of  the  tendon  and  ligament 
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that  18  attaclicd  to  it  and  otLer  rough  means,  but  these  were  emplojed  before  chloroform 
was  inlroduoed,  which  must  be  their  excuse.  Under  an  aiiajsllietie\  it  is  probable,  tliat 
by  maiiipulation,  the  b"»ne  will  usually  be  reduced,  if  not^  it  had  better  be  left  alone. 
Some  sudden  muscular  utiVirt  might  be  of  service.  [Flexion  followed  by  sudden  exten- 
pion  may  be  of  service.  Subcmaueous  division  of  the  tendons  and  the  ligament  of  the 
patella  is  justitiable.] 


Fio,  525. 


DUloeatioa  of  lUa  tibia  nod  Ubiila  forwards. 


I 


[Fio.  626. 


Dislocation  op  thi  Knee-joint. 

This  accident  can  only  occur  from  great  violence,  the  ligaments  that  bind  the  bones 
together  being  very  strong;  yet  it  does  occur,  the  tibia  being  displaced  backwards^ for- 
teards  or  laternl/f/.  These  dislocations  are  found 
in  every  degree  of  completeness.  When  par- 
tialy  no  complieation>  as  a  rule,  exists,  and  the 
lateral  is  usually  of  this  nature;  when  rompffte^ 
the  soft  part  about  the  joint  and  I  hi*  Jibrous  tis- 
!«uea  witliin,  are  often  so  injuretl  as  to  render  it 
u  great  <|U<?siion  whether  the  joint,  or  even  the 
limb,  can  be  saved.  T!ie  backward  and  Ibrward 
dislocations  arc  usually  of  this  kind.  When  the 
popliteal  artery  or  vein  is  injured  or  ruptured, 
ampuUition  of  the  limb  may  be  called  for,  this 
necessity  being  rendered  more  than  probable 
when  the  circulation  through  the  ves^eh  is  not 

speedily  restored  after  the  reduction  of  the  dij^location,  or,  when  a  swollen  condition  of  the 
limb  remains.  Tliese  disloailions  are  rea<lily  diagnosed  by  the  peeidiar  deformity  they 
display,  and  are  ejisily  i-cdueed,  by  exlension  [or  flexion]  ami  ihe  application  of  pressure, 
where  pressure  is  needed.  In  the  case  from  which  Fig.  l\i')  was  taken,  pulsation  in  the 
vessels  was  arrested,  but  it  returned  on  the  reduction  of  the  dislocation,  and  recovery  with 
complete  movement  of  the  joint  was  obtained. 

After  the  parts  have  been  replaced  in  their  normal  position,  splints  should  be  adjusted 
and  cold  a[*plied,  ibr  secondary  intlammation  is  almost  sure  to  follow. 

[The  accompanying  cut.  Fig.  52(>,  drawn  from  a 
cast  made  by  Dr.  W.  It.  Iloitkins  svnd  myself,  illus- 
trates a  lateral  dislociitiun  of  the  left  knee,  which  I 
readily  reduced  by  extension  and  pressure  to  the 
be.'i<l  of  the  libia.  The  tibia  was  displaced  outwards 
and  rotated  inwards  so  that  the  crest  of  the  tibia  and 
the  lop  of  the  foot  looked  to  the  right.  Tlie  nmn 
has  now  [icrfect  use  of  the  limb,  though  it  was  stiff 
lor  in«"ntlis  afterwards.]] 

Compound  dislocations  of  the  knee  are 
generally  so  serious  i\»  to  necessitate  the  removal 
of  the  joint.  The  attempt  to  save  it  should  only 
be  made  in  exce|>tional  eases — amputation  or  ex- 
cision may  l>e  seleeted. 

Dislocation  of  the  head  of  the  fihula 
is  occMsitmally  met  with.  1  have  seen  but  three 
examples,  one  when  dressing  for  the  lale  Mr.  Aston 
Key,  and  two  since.  It  is  generally  caused  by 
some  violent  adduction  iif  tlie  foot  with  abduction 
of  the  knee,  the  heatl  of  the  fibtda  tearing  through 
itt»  ligamentous  altachmeiits  and  hec^tming  displaced 
outwanls.  The  accident  can  be  reiulily  recognized 
by  the  projection  of  the  bone.  It  should  be  treated 
by  the  application  of  a  ]tad  au<l  pressure  over  the 
part,  sutlicient  to  keep  the  bone  in  its  place,  the 
limb  being  flexed  wlien  necessary^  to  relax  tl»e 
biceps  femoris.  The  pressure  should  be  malntaiucd 
for  at  least  two  months  if  good  success  is  to  be 
looked  for  ;  ns  a  rule,  the  bone  never  quite  re- 
sumes  its   former   position,    the   head    projecting  rartiai  duiooation  of  tibia  outwurd».] 
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more  than  iisunL  This  deformity,  however,  diK's  not  appear  to  weaken  the  limb  to  any 
great  oxti'iit. 

Dislocation  of  the  interarticular  fibro-cartila^es  (semilunar)  is  a  recog- 
nized accident.  It  i.*  productnl  by  some  siuldcn  twist  ol'  the  knee  with  the  toot  evf.'rted» 
aiul  generally  in  subjects  who  luive  relaxed  joints,  or  such  as  luive  been  the  seat  of 
some  chronic  synovitis.  The  inner  cnrtilage  seems  more  liable  to  displacement  than 
the  outer.  The  symptoms  of  the  accident  are  well  marked,  A  patient  when  walkinjr, 
accidentally  catches  his  foot  against  a  stone,  or  in  rising  from  a  kneeling  position  is 
seized  with  a  sudden,  sharp,  sickening  pain  in  the  knee ;  the  joint  becomes  at  once 
fixed  in  a  semi-flexed  position,  antl  any  attempt  to  move  it  excites  some  pain.  When 
the  first  agony  hjii*  sul^iiled,  a  painful  spot  is  usually  left,  and  there  the  projecting  carti- 
lage may  be  felt  or  even  seen,  and,  if  the  *'  internal  derangement  of  the  joint,"  a^  it  was 
originally  called,  is  left  untreated,  synovitis  or  effu.sion  into  the  joint  will  soon  j»hnw  itj««df, 
WJien  these  symptoms  follow  such  an  accident  lu  has  been  des4Tibed,  the  cartilage  has 
probably  been  lorn  from  its  attachment  to  the  tibia  and  been  dotjbled  in  or  displaced, 

TuKATMRNT The  best   prurtice  consists  in  the  fon-<?d  flrxion  of  tlin  joint,  the  slight 

rotation  of  the  le;;  outwards,  and  su^hh^n  extension.  When  success  attends  this  mana-uvre, 
the  joint  moves  smoothly  and  without  pain,  and  the  putieul  witl  at  once  be  ubk*  to  movu 
the  joint  freely.  At  tinu**:,  the  reduction  of  the  rjisjdaci'd  cartilage  is  attended  with  a 
decided  snap.  After  its  reduction,  the  joint  should  be  kept  in  a  splint,  and  such  means 
employed  as  the  symptoms  that  follow  indicate,  for  more  or  less  inHaramation  often  ensues, 
rei]uiring  ice,  cold  lotions,  leeching,  and  rest.  When  these  have  also  subsided  it  is  well 
to  restrain  the  movements  of  the  joint  by  means  of  a  knee-ca)*  or  stepping,  as  a  recur- 
rence of  the  accident  is  liable  to  follow  upon  the  leit^t  occii^ion.  I  have  on  several  o<va- 
siuns  thought,  that  disease  has  been  excited  when  ibis  measure  has  been  omitted,  and  I 
once  saw  anchylosis  follow.  Permanent  lameness  is  by  no  means  uncommon.  When  the 
surgeon  fails  to  reduce  the  displaced  curtilage,  the  patient  at  times  suddenly  gains  relief 
by  its  self-profiueliion  during  some  accidental  movement  In  other  cases  the  cartilage 
rcassnmes  its  normal  position  more  slowly.  In  IHI^^,  I  wiw  a  case  of  this  kinti  where 
this  always  occurred  after  its  displacemt*nl.  It  was  in  a  gi-nth'man,  set.  .*^0,  and  the  inner 
cartilage  projected  beyond  the  head  of  the  tibia  in  a  most  msjrk**d  manner.  The  patient, 
therefore,  shoidd  be  kept  in  bed,  and  only  allowed  to  move  the  limb,  but  not  to  stand  upon 
it.     When  this  restdt  is  not  seturcd,  the  joint  simuld  be  strapped  up  to  restrain  movt-ment. 
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Such  an  accident  nnromplicated  witli  fracture  is  rare — that  is,  dislocation  of  thr  foot 
ontwards  is  general ly  aiiSOciat«ni  with  Iracture  of  the  Ubula  ;  and  dislocatitm  tnwardg,  with 

fracture  of  the  tibia;  or  both  malleidi 
Fio.  1>27.  Fifl.  52S.  may  be  broken.      Pure  dislocations  of 

the  i'oot  forwards  or  backwards^  liow- 
evor,  may  occur.  These  dislocationa 
are  given  in  the  order  of  their  fre- 
quency, and  are  usually  prcMlnced  by 
some  viiilent  twist  or  bending  of  ilt«) 
foot  when  the  [)atient  is  jumping,  or 
by  some  violent  impulse  of  the  body» 
with  ihe  foot  (ixed. 

Dislocation  of  the  fwit  outwnrdt  is 
better  known  as  Pott's  fntciure  (Fig. 
.527),  the  (ibula  bf<ing  usually  broken 
two  or  three  inches  atiove  the  exlc'rnal 
malleolus,  li  is  caused  by  u  violent 
bending  of  the  foot  outwards  wilh  the 
foot  everted,  its  outer  e<lge  being  raisotl 
and  tlie  inner  turned  downwanl*  on 
the  ground.  Ai  times,  the  extremity 
of  the  inner  nmlleolus  is  broken  off" 
and  displaced  outwards,  with  tho  foot 
and  astragalus.  Under  all  cirennistances,  the  lower  end  of  the  tibia  or  inner  malleolutt 
form.s  a  prominent  projection  inwards,  leatling  or  misleading  Sir  A.  Coo[ier  ami  hiti'  copy- 
ists to  describe  this  accident  as  didlocutiou  of  the  tibia  inwards.     At  the  seat  of  fraeluns 
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Exf^niitl  AVVoarfto^i'*  of  /out  lu  Pott'i 
frRclur«.     Tiikm  rroia  I'oU'a  work. 


A.  P.  Coop«r.  Diiilo- 
emltfd  foot  lovArdR, 
wlUi  fracturo  uf  Ut- 
fit^r  tuiiMeolos. 
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of  (Ik*  fibula,  a  (U'prr.ss^ioit  exists.  Wlien  tlic  force  im  coiititiMvtl  beyotnl  tlif  [Hiinl  neces- 
sary to  musie  the  dts[>lm*t't)iifrir  mt-ntiotu'd,  the  lowtr  etiti  of  tl»e  tibia  may  be  inaib*  lo  pro- 
ject llirongb  tbe  wif'l  |i{irt?!,  imd  tbus  give  rise  to  n  compound  dtthcation.  In  still  more 
eeveiie  cases,,  tb**  extretiiilies  of  botb  tibiu  and  fibula  may  be  made  to  project,  tbe  foot  beini? 
completely  tiirneiJ  outwards.  Exce[»tiotial  ais*e8  occur  in  wbicli  the  foot  is  turned  out  of 
its  s<icket  between  the  miiyeoli,  witboui  any  aoeoinpaiiying  fiacltire. 

Difilocation  of  the  foot  inwards  (Fig,  "i2H)  is  the  counterpart  of  tbe  last -described  tic- 
cideiu,  uml  is  ciinsed  by  violence  titut  turns  the  f(K>l  itnvunl.':,  witb  ym  outer  edge  to  the 
ground.  It  is  usually  associated  with  an  obIii(ue  fnicturc  of  the  inner  nialb^olus  and  dis- 
placement. The  force  re«|uirftl  to  produce  ibb  dislocatitin  is  very  gn^at,  the  tibia  being  a 
far  stronger  bone  tluin  the  tiiuda,  and  conset^uently  is  less  common.  The  end  of  tbctibuhi 
is  often  fractured  and  drawn  i»ntwards  witb  the  asU'agubis.  At  times  the  astragalus  is  alt*o 
fractured.  The  aceident  is  known  by  Ibe  inversion  of  the  foot,  tbe  side  bxiking  inwards, 
and  by  (be  projection  of  tlie  cxtcnuil  muHeolus.  this  prominent  siymptom  having  led  Sir 
A.  Coo[^e^  to  describe  it  as  disloi^atioii  of  the  tibia  outwards. 

When  the  force  is  continued  or  more  severe,  the  fibula  maybe  made  to  project  through 
an  exteriuil  wound  ;  and  in  still  more  severe  cases,  the  fractured  or  rather  exposed  ends 
of  both  tibia  and  fibula.  I  have  seen  this  more  than  once,  and  in  one  a  sotind  recovery 
ensued,  with  a  movable  joint.  It  was,  however,  in  :i  boy,  ajt.  12.  I  simply  reduced  the 
dislocation  after  washing  the  wound,  and  fixed  it  in  f^plints. 

Dislocation  of  the  loot  Imckwfirds  (Fig.  b'i'^).  Sir  A.  Cooper  called  tliia  dislocation  of 
the  tibia  and  Hbulu  forwards.  It  is  usually  caused  by  the  violent  pro[)ulsion  of  the  lower 
end  of  the  leg  bones  forward*!^  when  the  foot  is  fixed,  and  is 
readily  recognized  by  the  shortening  of  the  anterior  surface  of 
the  foot  and  the  proportionate  elongation  of  (be  lieel,  willi  some 
pointing  of  the  ttx^s,  as  well  as  promineniM'  of  the  lower  enfl  of 
ilie  tibia.  At  time.^,  the  libuht  i>  fractured  Jind  the  point  of 
bone  carried  backwards  with  the  ns^tragubig.  This  accident  is 
rare»  it  being  more  common  to  meet  with  fracture  of  both  mal- 
leoli, and  displacement  of  the  foot  and  broken  fnigment«  back- 
wards. 

lu  1862, 1  was  called  lo  treat  a  very  marked  ease  of  this  kind 
in  a  man  tel.  fJ2,  The  astragalus  ^viih  the  foot  seemed  to  liave 
been  shot  completely  out  of  ifw  socket^  and  the  extremities  of 
the  tibia  and  tibuhi  pntjr'cted  so  far  forward  as  almost  to  rup- 
ture the  soft  parts  covering  tlu^in.  Tlie  accident  was  caused  by 
wrestling.  The  disloeation  wn^^  reduced  by  flexing  the  leg  on 
the  thigh  atnl  by  manipulation  \  but  no  means  coubl  be  found 
to  maintain  the  hones  in  position  till  tli*'  lendo  Achillis  was 
divided  and  ihe  h'g  plaeeil  on  its  siilc  aii<l  fixed  on  an  otilstde 
splint.  i\Ir.  Cock  (*  Guy's  Rep.,'  1-S.)5)  \nv^  recorded  a  case  of 
the  same  accident  in  a  boy,  let.  !(>,  wliere  the  same  tldheiilty  was  experienced.  He 
divided  the  t*Mnlo  Aehilli.s  ami  boinitl  the  foot  iti  splints  and  a  good  result  wa*  obluined. 

Dislooation  of  the  foot  forwards  is  jirobably  more  ran-  than  ihe  last,  and  is 
generally  only  parti.d.  It  lia-<  beeji  rlescribed  i\%  dislocation  of  the  tibia  backwards,  and 
is  known  by  preeisely  the  opposite  3ym|itoms  to  those  last  describc(l.  The  heel  is  short- 
ened and  the  foot  lengthened,  the  upper  surface  of  tlie  astragahjs  Ijeing  ea|*ahle  of  recog- 
nition by  the  fingers.  I*oland  records  sueli  a  c:vse  ('Guy's  Keji.,*  I8.*)r>),  in  which  .llitj 
whole  foot  was  much  elongated  and  the  josterior  partof  tiie  astmgalus  cjuigbt  in  the  ante- 
rior [tart  of  the  tibula  and  filaila  and  wedged  in  lightly.  Reduction  was  only  effected  after 
the  division  of  the  tendo  Aehillis. 

TitKATMKXT — The  lateral  displacements  of  the  foot  aw  not  difTieuIt  of  reduction  by 
exiengion  and  well-dircetcd  manipufutivc  force.  The  flexion  of  the  knee  facilitates  ibis 
openitiou  by  relaxing  the  muscles  *y'i   the  calf. 

To  kee[>  the  bones  in  position,  a  Macintyre  or  flat  posterior  splint  extending  up  to  tlie 
popliteal  s])ace,  with  foot-piece  and  two  side  splints  all  well  [>added,  are  snflicient,  as  a 
rule,  the  surgeon  using  his  judgment  as  to  the  amount  of  pressure  and  [uiddirig  that  may 
be  demanded.  In  some  cases  where  it  is  a  very  difrtciilt  matter  to  keep  the  parts  qiiitt 
from  the  action  of  the  gastroc^nemii  museles,  the  tendo  Achillis  should  be  divided,  the  toot, 
after  this  sim|)le  operation,  being  perfectly  passive,  and  entirely  in  tbe  hands  of  the  surgeon 
to  place  and  to  keep  in  ntiy  re<piired  jiositioti. 

The  limb  should  subsenwenily  be  slung  in  a  proper  swing,  Salter's  b«irig  the  best.     In 
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hospltiil  practice,  two  or  more  |»ieo<^s  of  bandage  slinging  the  sjilints  lo  the  cradlo  answer 
well.  In  tlie  *lis|»hioc'meiJl  of  tiie  foot  forwanl  or  hnckwanl  the  same  kind  of  trealniL'hl  is 
applioabk' ;  but  in  tlit-^so  uccidrtils*,  it  is  expi-difnt,  a»  a  nile,  to  divide  tbe  tendo  Acbillis 
at  once.  This  should  bt;  do»iM  ui  any  rate  when  tht»  sliijlili'sl  disposition  to  dis[)hict?raent 
is  found  to  exist,  the  treatment  of  llie  cnse  being  by  this  operation  rendered  more  simple 
and  c<^rta5n. 

The  splints  should  be  retained  for  at  least  six  weeki*,  and  afterward*  passive  movement 
allowed.     The  patient  should  nof  bear  any  weight  on  the  limb  for  another  month. 

The  treatment  of  compound  dislocation  of  the  ankln- joint  Cflonot  be  reduced  to  any 
definite  rules.  Each  cjise  must  be  treated  on  it8  own  merits.  h\  young  and  healtliy  i^ub- 
jeeis,  more  may  be  attempted  in  tl»e  way  of  saving  the  joint  than  in  the  old  or  cachectic. 
When  u  small  wound  exisls^  operative  interference  is  only  exoeptionaliy  needed;  but  when 
a  irtrge  one  with  projection  of  tlie  bones,  it  is  a  que-ftiou  whether  the  belter  practice  lies 
in  the  reduction  of  the  dislocation  after  cleansing  the  projecting  bones*  or  in  their  resec- 
tion. When  the  bones  cannot  be  reduced  by  ordinary  torce,  tlieir  resection  becomes  a 
necessity.     [Ainpntatiun  will  in  many  cases  be  requireil  to  save  life.] 

AVhen  the  bones  are  much  crushi'<l  llieir  resection  should  always  be  undertaken  ;  indeed, 
it  is  a  general  tteling  in  my  own  mind,  thai  in  compound  dislocations,  as  in  compound 
fractures  with  a  large  wound,  it  is  wiser  to  resect  the  end;*  of  the  [jrojecling  bones  than  to 
reduce  them.  Amputation  of  the  foot  shouM  only  he  pei-formeti  wlien  the  8ot>  part*  and 
bones  are  much  injured,  arni  the  age  of  tlie  patient  or  his  want  of  power  forbids  the  hojie 
that  a  recovery  witli  a  useful  liml)  can  be  secured,  Before  any  attempt  at  redejrtion  is 
maile,  the  parts  should  be  thoroughly  cleansed.  After  tl»e  reduction  of  the  dijilowition 
whetlier  simple  or  com[H>itnd,  the  application  of  ice  in  a  bag  is  of  grejit  value,  or  the  treat- 
ment by  irrigation.  Iti  the  sJuppurative  stage,  the  latter  pnictice  is  probably  the  better  of 
the  two.  When  the  wound  is  only  of  a  limited  nature,  it  may  be  sealed  at  once  either  by 
lini  soaked  in  blood,  or,  what  is  better,  l>y  the  compound  tincture  of  benzoin.  He|)ort 
speaks  strongly  in  favor  of  washing  out  llie  joint  in  such  cases  with  a  weak  solution  of 
carbolic  acid  (1  part  in  40),  and  then  sealing  the  wound.  Opposite  the  wound,  tin  inter- 
rupted splint  should  be  employed, 

Secotuhiry  ampuiaiion  may  be  called  for  in  these  cases,  on  account  of  gangrene  or  a 
lailare  in  nalure^s  efforts  to  etleet  repair,  *S;c.. 

[The  retention  of  many  of  tl«e  injuries  here  described  in  the  category  of  dislocationa 
has  always  seemed  to  me  improper,  for  the  raethorl  of  treatment  and  the  description  of  the 
cases  show  that  tliey  are  frttctureg  complicated  by  partial  disloeations.  Many  of  ibo  so- 
culled  dislocations  reported  in  journals  are  doubtless  simply  fractures  of  the  tibia  near 
the  ankle  wiih  great  displaeement  of  obliipie  fhijrmi'nts.] 

Dislocation  of  the  tibia  and  fibula  at  their  lower  articulation,  with 
a  forcing  of  the  astragalus  upvrarda  between  the  two  bones,  is  un  acci- 
dent  whtch  must  be  reiognized  (Fig.  'J.]<ij»  '""1  '=*  usually  produced  by  a  jump  from  a 
height  on  the  foot  or  feet.  1  saw  a  good  exanipbi  of  it  iu  18(511,  in 
Ijolh  feet  of  a  man,  a^t.  t'»'»,  who  fell  from  a  seatfohl.  The  nmllc^nli 
were  widely  se[iarated  and  [)rojeeted,  the  depth  of  the  foot  from  the 
extremities  of  I  lie  malleoli  was  lessened,  and  the  movements  of  the 
foot  almost  gone.  No  fracture  could  be  made  out.  It  was  impossible 
lo  move  the  bones  from  the  position  in  which  they  were  weiige<i, 
altliough  all  means  were  used.  Yet  a  good  recovery  took  place, 
(hough  with  stiff  joints.  Sir  W.  Fergusson  describes  this  accidonly 
and  ^ive*  a  ease. 

Dislocations  at  the  tarsal  joints  .ire  met  with  in  practice, 
ftltiiough  but  nitely.  TIm-v  are  diilieuU  to  diagnose,  and  still  more  lo 
classify,  since  tlujy  are  so  variously  described  by  dirt'ereni  writers. 

The  first  to  be  noticeil  is  the  dit/ocntion  of  tht  foot  from  iftt 
astrafffiliig,  which  maintains  its  normal  position  between  the  mulleuli. 
The  possibility  of  such  an  accident  w;ui  doubted,  till  Mv.  Polloek,  in 
IH.'jII  ('  Med.-Chir.  Trans.,'  vol.  xlii)  published  two  cases.  One  oc- 
curred in  Mr.  Keatlrs  practice  in  1823.  The  os  calciM  and  seapUoiU 
with  the  other  toot  bones  were  displaced  outwaj'dg  oft'  the  astnignlus, 
and,  in  the  other  which  occurred  in  his  ovvn  practice,  the  »iiinv  bones 
were  dislocated  imrardt,  A  dissection  of  this  case  is  given.  In  iho 
former  instance  the  f<x)t  was  everted  and  the  head  of  the  astragalus  projected  on  the  inner 
Bide  of  the  instep.     In  the  other,  the  foot  was  inverted,  80  that  the  sole  turned  inwards  *hi 
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in  varus  ;  tlie  external  malleolus  was  very  prominent,  ami  the  nstrftgalus  projected  oti  the 
other  side.  In  some  insljnict's  tlie  purfnees  of  tlie  loot  art"  mainlnined  in  their  ri<rht  line. 
In  Mr-  PolloL'k's  case,  rctluciioii  was  fnunil  lo  he  impcwsihli*  till  the  tenilo  Achillis  had 
been  divided,  Avhen  it  was  readily  acconi|diiihcnl.  In  an  uhle  paper,  he  advocates  this 
practice  whenever  diiUcoUy  oi'  reduction  of  the  inward  or  outward  diiiloeution.  simple  or 
com[>OMnd,  h  experienced,  and  shows  tliat  thf  division  of  the  posterior  tibia!  tendon  is 
occasionally  culled  for  in  ihe  outward.  Mr.  Turner,  of  Manchester,  had  previously  advo- 
cated the  sjime  practice  (*  Trans.  Prov.  Med.  and  Snrg.  Assoc,  vol.  ix).  An  ndmirahle 
paper  on  tliia  subject  iia»  been  published  by  Mr.  Mac  Cormac  ('  St,  Tho3.  Hosp.  Ue|>,,' 
1872).  The  wood-cut  produced  (Fijr.  •JSl)  is  taken  from  it,  and  in  the  case  from  which 
it  was  taken  **  the  foot  was  violently  inverted  and  adducied,  its  position  being  like  that  of 
t{dii>t's  varu,'!.  The  sole  of  the  foot  looked  inwards  and  was  nearly  verlica),  the  outer  edjie 
of  tl»e  fool,  with  liio  patient  erect,  would  rest  partially  u[»on  the  ground.  The  great  toe 
pointed  toward*  tlie  an^h  of  llie  opjwtitte  foot.  The  inner  border 
of  tlie  foot  wfis  somewhat  shorti-ned  and  mnrt^  conc«vi.t,  wliilt?  tlm 
outer  was  more  convex  than  natural,  and  appeared  as  if  Ie.nn;th- 
ened.  The  outer  nialleohis  was  very  prominent,  while  the  inu«'r 
could  not  be  perceive*!,  so  deeply  was  it  buried.  Neither  malle- 
olus  was  fractured,  and  this  would  seem  to  be  almost  characteristic 
of  this  t'orm  of  injury." 

♦•  The  rounded  head  of  the  astragalus,  completely  dislodged  from 
the  scaphoid,  was  restinj?  subcutaneously  over  tlie  calcaneocuboid 
articulation.  Tlie  [troniinence  caused  by  the  head  was  Mime  what 
ma-sked  by  swelling  of  the  sott  part  just  be!ow  it.  Tht*  skin  cover- 
ing' the  head  was  .so  tenstdy  siretclied  that  it  seemed  ready  lo 
bur>t,  and  a  circular  siour^h  subse(|uently  formed  at  the  spot.  The 
outline  of  the  head  could,  however*  be  easily  traced,  and  the  finjier, 
on  being  pa^^sed  ujjwards*  beneath  the  external  malleolus,  readily 
feh  the  carlihiginous  surface  of  the  large  posti^rior  artifulating 
facet  of  the  asira^aluii.  Most  of  it  wa8  quite  subcutaneous,  and 
its  external  margin  rendered  the  ?kin  very  tense.  The  intero.sf^e- 
ous  ligament  liad  been  ruptured.  The  tuberosity  of  the  scaphoid  stood  out  jirominently, 
and  a  depression  could  be  felt  behind  it.     The  motions  of  the  foot  were  very  limited." 

Macdonnell,  of  Dublin  ('  Dub.  Journ.,'  1839),  published  a  case  in  which  the  same  bones 
were  displaced  lutrhcarJs,  where  the  heel  projected,  and  a  marked  prominence  existed  on 
the  dorsum  of  the  foot,  with  an  abrupt  descent  in  front  on  the  tarsus.  M.  Parise  ('  Annahrs 
de  hi  Chirurg.,*  1H4.*>)  gives  un  iiistauce  which  is  apparently  unirpie,  of  dislocation  for- 
trat'ffs^  in  which  marked  elongation  of  the  foot  existed  and  the  projection  of  the  heel  was 
effaced. 

All  these  dislocations  are  rare.  The  first  example  of  dislocation  inwards  that  I  have 
seen  was  recorded  by  ^Fr.  Ct)ek,in  *  Guy's  IJosp.  Rep.,*  for  1855,  with  a  drawing  ;  hut 
in  my  work  on  the  'Joints/  I8-il>,  I  published  (Case  85)  an  example  of  dislocation  of  the 
foot  outwards,  with  a  descrifjtion  of  the  <Hsserted  extremity,  which  had  occurred  in  the 
practice  of  31r.  Aston  Key,  in  1845.  The.  foot  was  amputated,  reduction  being  impossible. 
The  ankle-joint  wxs  perfect.  The  os  cnlcis  with  the  foot  w*;vs  displaced  outwards.  The 
tentlon  of  the  tibialis  posticus  wjus  found  in  front  of  the  tibia  holding  down  the  astragalus. 
Th«*  [>osterior  tibial  nerve  was  violently  stretched  over  the  a-stragalus.  The  limb  was 
removed  for  teianuH,  the  symptoms  immediately  disappearing  after  the  am[>utation,  A 
large  number  of  lliese  cai»et?  arc  compound;  and  in  some  lliey  arc  complicated  with  frac- 
ture of  the  fibula.  IJroca  ('  Mem.  de  la  Socieie  de  Chirurg.,' tome  iii),  out  of  13  examples 
of  dislocation  outwards,  gives  0  as  eom[>ound. 

This  •lislocalion  may  be  diagnosed  from  displacement  at  the  ankle-joint  and  dislwalion 
of  the  astragalus  itself  by  the  tad,  that  extension  and  flexion  are  present;  from  fractures 
about  the  ankle,  by  the  absence  of  crepitus,  together  with  the  positive  signs  of  the  injuries 
thrmselves. 

TitKATMENT Rcduction  should    only  be    attem|»te<l  with    the  patient  anjcsthctized, 

and,  under  such  an  intbience,  by  extension  and  niauipiilation  success  may  he  looke<l  tor. 
When  dilKcoItieg  are  exijerienced  Tnrner  and  Pulhick's  sugg<'fition  of  dividing  the  tendo 
AchiUis,  and  even  the  posterior  tiliial  tendon,  or  any  other  tendon,  when  it  is  clearly 
interfering  with  the  replacement  of  the  bones,  should  be  followed.  When  these  means 
fail  and  the  stretched  skin  gives  way,  tlie  c<vse  must  be  treated  4ls  one  of  a  compound 
nature,  and  the  aslragalua  excised,  the  foot  being  subsequently  well  confined  in  splints 
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Fio.  532. 


Compound  dislocation  of  the  astraj^Klus. 


and  ice  applied.     Occasionally  amputation  may  be  demanded,  or  Syme's  or  Pirogoff*s 
more  partial  operation. 

Dislocations  of  the  astragalus  alone  are  said  to  be  more  common  than  the  former 
accidents.  I  have  seen  several  such,  although  after  reading  Mac  Cormac's  essay  I  am 
disposed  to  think  I  have  mistaken  some  cases  of  subastragaloid  dislocation  for  dislocation 
of  the  astragalus.  Pollock  believes  the  pure  dislocation  of  the  astragalus  to  be  very  rare. 
The  bone  may  be  shot  out  of  its  socket  forwards,  backwards,  and  even  laterally,  and, 
in  rarer  examples,  rotated  on  its  axis. 

In  the  dislocation  /brtrarrf*,  the  head  of  the  bone  projects  from  between  the  malleoli; 
in  some  being  shot  inwards  so  as  to  form  a  marked  eminence  beneath  the  internal  malleolus, 
in  others  outwards.  In  such  an  accident,  the  heel  remains  in  its  normal  position,  and 
all  movement  of  the  ankle-joint  is  lost. 

The  dislocation  backwards^  of  which  Phillips  C  Med.  Gaz.,'  1834)  and  Turner  have 
cited  examples,  is  indicated  by  the  remarkable  projection  which  suddenly  appears  above 
the  heel,  pressing  out  the  tendo  Achillis,  by  the  shortening  of  the  foot,  and  the  prominence 
of  the  tibia  in  front. 

Dislocations  of  the  astragalus  laterally  to  be  complete  must  be  compound  (Fig.  532), 
and  when  incomplete  at  first,  will  probably  become  complete  at  a  later  |>eriod  through 

sloughing  of  the  soft  parts.     It  is  generally,  but  not 
always,  complicated  with  fracture  of  one  or  other  of 
the  malleoli.     Boyer  has  recorded  a  case  of  <li$location 
of  the  astragalus  inwards  in  which  no  such  compli- 
cation  existed,  and  in  *  Guy's  Reports,' for  1862,  I 
recorded  an  example  of  dislocation  of  the  bones  out' 
wardsj  in  a  man,  set.  51,  in  which  both  malleoli  were 
entire;  the  astragalus  had  been  fractured  and  turned 
completely  out  of  its  bed,  and  was  found  hanging  to 
the  wound  below  the  external  malleolus.     I  removed 
the  broken  fragments  at  once,  and  brought  the  foot 
into  a  good  position,  a  complete  recovery  with  a  stitf 
joint  ensued.     At  tiie  ])re8ent  time,  sixteen  years  after 
the  accident,  the  man  walks  about  without  the  aid  of  a  stick,  and  with  no  other  incon- 
venience tlian  that  occasioned  by  a  stiff  joint,  which   he  maintains  is  a  very  slight  matter. 
Some  rotation  of  the  bone  often  co-exists.     Fig.  533  illustrates  a  case  of  dislocation  of 
the  bone  outwards,  complicated  with  fracture  of  tlie  fibula. 

Tkeatment — In  simple  dislocation  of  the  astragalus  when  the  bone  can  be  replaced 
by  manipulation,  nothing  more  is  needed:  but  such  a  result  cannot  always  be  secured. 
When  it  cannot,  even  under  chloroform,  the  tendo  Achillis  should  be  divided.  In  18r)2 
I  wjis  culled  to  see  a  man,  a^t.  28,  who  had  fallen  on  his  feet  from  a  height  of  four  yards, 
whose  right  astragalus  wjis  shot  forward  completely  out  of  its  socket, 
and  nearly  burst  through  the  skin.  In  this  case  chloroform  had  been 
given,  and  every  kind  of  manipulation  and  extension  employed  by 
competent  men  to  reduce  the  bone,  without  effect.  I  divided  the 
tendo  Achillis,  extended  the  foot  fully,  and  applied  gentle  pressure  to 
the  projecting  astragalus,  when  the  bone  slipped  back  readily  into  its 
place.  Some  crepitus  was  felt,  however,  and,  I  believe  a  horizontal 
fracture  of  the  astragalus  co-existed,  the  upper  surface  and  head  of  the 
bone  having  be<*n  displaced  forwards.  The  foot  was  fixed  on  side 
splints,  and  a  good  recovery  ensued  with  a  movable  joint. 

When  the  displaced  bone  cannot  be  restored  to  its  normal  position 
directly  after  the  accident,  it  is  now  fairly  a  settled  <|uestion  that  it 
should  not  be  removed  till  after  the  tissues  have  sloughed.     Sir  A. 
Cooper  strongly  advocated  this  practice,  and  Broca  has  since  sup[)orted 
IjW"^/  him,  showing  by  an  analysis  of  cases,  that  in  30  examples  of  irreduci- 

^B3f^  hie  simple  luxation  in  which  the  bone  was  removed  at  once,  one-fourth 

were  fatal;  while  in  43  in  which  the  bone  was  left  alone  only  2  deaths 
took  place,  in  2  amputation  was  performed;  in  16  the  bone  was  re- 
moved after  sloughing  and  all  recovered;  in  23  no  operation  was  called 
for,  recovery  tiiking  place  with  a  useful  limb.  [It  is  doubtful  whether 
those  who  believe  in  antiseptic  surgery  would  wait  for  sloughing  of  the  integument.] 

In  all  compound  dislocations  of  the  astragalus,  the  removal  of  the  bone  should  always 
be  ertected. 


Fio.  533. 


DlNlorutiou  of  tlio 
AHtra^'alus  outwanln, 
and  rriirtiir(>  »{  tlio 
fibula.     (.'iiHl  1«1. 
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Diislocationsi  of  the  ollior  tari*;il  bones  liave  been  na-onled.  ]\I;ilgai<zne  relnk-s  two  ciiseii 
of  ftt'sfocattoH  of  the  catcig  titjiwiirdi*,  tho  lioiie  t'oi*ming  a  |iroj«ctiori  Ijunfjuh  tlit*  external 
mulleolus  ami  beyond  the  cuboid  iiiiieiihition.  In  1?<C..'>,  I  jsiiw  a  ci\m:  of  Mr,  Hirkell's  at 
Guy's  in  wiiicli  the  left  scaphoid  hone  wua  disphioed  inwards  jind  formed  a  very  marked 
projertion.  It  wus  readily  reductid  by  presnurL'  under  chloroforoi,  at  a  moment  wlnL*n  the 
distal  end  of  the  foot  was  drawn  outwards.  I  have  (he  notes  also  of  a  ciijic  ol"  di*>!oeation 
*i\^  lUe  intfrnnf  cnneifonn  bone  upwards  with  the  inefattirsal  hone  of  the  great  toe,  iu  a 
man  a^t.  24;  of  a  second,  in  a  mau  spt.  .'JO,  in  winch  the  same  bones  were  tlis|»la('ed  in- 
wards, the  accident  having  bi.'en  produeed  by  a  weight  falling  on  the  outer  ankle  when 
llie  foot  wad  resting  on  the  great  toe.  In  botji,  reduction  was  readily  eBec ted  with  a  good 
result. 

Hr>lthf>use  informs  U8  that  tlie  internal  cuneiform  bone  may  be  separated  from  all  its 
articulations,  and  thrown  ujiwards  and  ii>wards.  The  three  cuneiform  bones  are  also  some- 
times luxated  logellier  upwards,  ami  withcnil  much   difliculty  may  be  reduced  by  pressure. 

The  scaphoid  and  cuboid  bones  may  also  be  disphiced.  Malgnigne  lias  described 
this  accident  as  a  middle  tarsal  dislocation  ;  Liston  has  described  it  in  bis  '  Practical  Sur- 
gery;'  and  Sir  A,  Cooper  in  his  work  *0n  Dislocations.' 

Dislocations  of  tJie  melatnrsal  hones  may  likewise  occur.  In  I8.i4^  1  saw  a  case  re- 
corded by  Mr.  Cock  (MTuy's  Rep.,'  lHr>o),  in  which  the  entire  metatarsus  a[*peared  to 
have  been  separate*!  from  its  attJidiment  to  the  cuueifctrtn  and  cuboitl  bones  and  thrown 
on  the  dorsiul  surface  of  the  instep,  where  their  bases  could  be  seen  and  felt.  Tfie  internal 
cuneiforni  and  navicular  bones  ap[)eared  to  have  l>een  likewise  injure*].  Tiie  injury  waa 
the  result  of  a  crash  from  the  wheel  of  a  railway  wagon.  All  Mr.  Cock's  efforts  at  re- 
duction failed,  but  u  good  foot  was  secured,  and  the  man  subsequently  returned  to  his  work 
as  a  laborer  on  the  mil  way. 

Dr.  Hetzig  (•  Syden.  Soc.  Biea.  Ret.,'  18r.'i_n),  wdio  gives  us  an  analysis  of  29  cases 
of  these  tarso-metntarsal  dislocations,  states,  that  13  were  of  single  bones,  IG  of  the  entire 
metatarsus,  some  of  these  being  lateral  and  others  vertical,  as  in  Cock's  case.  In  tlitt 
former,  greater  inconvenience  follows  from  a  failure  in  reduction. 

Dislocations  of  the  phalanges  are  less  common  than  those  of  the  finger,  and 
chiefly  occur  upwards  from  direct  violence  to  the  ends  of  the  toes,  and,  as  n  rule,  are  eom- 
p<iun(l.  The  great  toe  is  the  one  usually  injured,  and,  as  in  the  thumb,  considerable  ditH- 
cully  is  at  times  met  witli  in  its  rcjluctioiy,  the  ligaments  and  many  tendons  around  the 
joint  affording  an  expfanaiiou  of  this  fact.  Such  a  ease  sbojild  be  treated  in  the  Siime 
way  as  dislocation  *>f  the  thumb.  Reduction  nnisl  always  be  etlected,  when  possible,  by 
extension  and  well-directed  pressure;  forced  flexion  or  extension  sometimes  facilitates  the 
process. 

Congenital  Malformations  (dislocations)  of  Joints. 

It  has  been  the  habit  of  authors  to  describe  cases  included  under  the  above  hea<ling  as 
examples  of  fiishcutwH  ;  but  it  is  clearly  more  correct  to  regard  them  as  malformations, 
for  its  met  with  in  the  shoulder,  chiviclc,  wrist,  and  low<'r  jaw,  they  are  always  associated 
with  a  want  of  development  in  the  b<mes,  atid  paralysis  of  the  iniiseles  of  the  part. 
When  seen  in  the  hip,  there  is  likewise  goujl  reason  to  believe  that  congenital  deficiencies 
are  also  present,  as  the  analomical  facts  which  bear  upon  the  point  support  this  view  ;  one 
such  is  given  by  Cruveilbier  in  the  second  plate  of  the  second  volume  of  his  '  Tatliologi- 
cul  Anatomy,'  where  an  engraving  of  n  skeleton  in  which  this  congenital  displacement 
existed,  shows  it  to  be  the  result  of  a  want  of  depth,  from  incomjtiete  formation,  of  the 
acetabulum;  and  another  is  furnished  by  a  valuable  pre[i{inilion  in  the  IMIddlesex  Hospi- 
tal Mus^'um  (Prep.  1*2,  series  3),  in  whicli  there  is  practically  no  acetabulum,  but  a  strong 
C4»psule  and  a  well-developed  head  of  the  fivmur  without  a  iigametitum  teres. 

This  congenitnl  displarenient  of  the  hip  is  by  no  means  an  uncommon  affection,  and  is 
often  mistHken  for  hip  or  spinal  disease,  more  particularly  when  one  joint  alone  is  impli- 
cated. It  generally  arfi-cts  both  joints,  occurs  in  female  nilher  than  male  children,  and 
in  those  who  are  in  all  other  res|iecis  well  in  health  an<l  perfect  in  form,  and  although  it 
1ms  been  boldly  ftsserfetf  that  "•  it  is  beyond  doubt  tluil  this  dislocation  is  produced  at  birth 
through  downward  force  applied  to  the  ihigli  in  endeavoring  to  hasten  the  birth  in  breech 
presentations,"  no  evidence  bus  been  publisliol  to  »up[»ort  the  view.  On  reviewing  my 
own  experience,  I  must  aild  that  it  does  not  in  any  way  encourage  such  an  opinion,  for 
wliilst  in  no  case  have  I  been  able  to  learn  lliat  a  breech  birth  look  place,  I  heard  in  the 
majority  that  a  natural  birth  occurred. 
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Fio.  534. 


Fio.  534a.        Fio.  534b. 


The  symptoms  of  the  displacement  are  very  marked,  and  in  its  double  form  are  well 
shown  in  the  following  drawing  taken  from  life  (Figs.  534,  534a),  tlie  most  conspicuous 

being  lordosis,  a  peculiar  breadth  of  hips, 
rounding  of  the  buttock,  rotation  of  the 
whole  extremity  and  foot  inwards,  and  slight 
flexion  of  the  thigh — in  fact,  the  symptoms 
of  dorsal  dislocation  of  the  hips. 

The  lordosis  is  produced  in  these  cases  in 
the  same  way  as  it  is  in  the  accidental  dor- 
sal dislocation,  or  the  acquired  displacement 
of  the  head  of  the  femur  in  hip  disease,  and 
can  be  effaced  by  elevation  of  the  limb,  with 
the  patient  in  tlie  horizontal  position  as  in 
those  cases. 

The  movements  of  the  joint  are  good,  at 
times  perfect,  and  give  rise  to  no  pain.  The 
head  of  the  femur  also  rotates  smoothly  on 
the  ilium. 

When  one  joint  only  is  affected  (Fig. 
534b),  there  will  be  shortening  of  the  limb 
for  about  an  inch,  and  on  comparing  tlie 
affected  with  the  sound  side  it  will  be  at 
once  seen  that  this  shortening  is  in  the  thigh,  and  that  the  trochanter  is  drawn  up  to  the 
level  of  the  anterior  superior  spine  of  the  ilium. 

The  walk  of  a  patient  with  a  double  displacement  is  very  curious ;  it  is  a  kind  of  »*  roll," 
not  unlike  that  of  a  woman  going  up  stairs  who  has  some  loosening  of  her  sacro>iliac  joints 
or  very  broad  hips ;  while  a  patient  with  a  single  affected  joint,  limps  and  has  an  awkward 
gait,  which  has  often  led  parents  and  others  to  suspect  hip  or  spinal  disease,  more  particu- 
larly when  by  over  use  of  the  malformed  joint,  pains  are  excited.  Occasionally  the  mus- 
cles of  the  affected  limb  or  limbs  are  weak,  but  this  is  met  with  in  only  exceptional  cases. 
Treatment. — Nothing  can  be  recommended  with  the  view  of  cure,  for  art  cannot 
supply  a  natural  deficiency  or  make  up  for  a  defect  of  structure  in  the  bones  of  the  joint. 
Still,  surgery  can  do  much  towards  the  prevention  of  additional  trouble  by  exercising  the 
muscles  of  the  limb  and  body  without  fatiguing  them  ;  forbidding  excessive  standing  or 
walking  during  the  years  of  growth,  and  attending  to  the  general  health. 

Mechanical  appliances  are  to  be  condemned  as  useless,  if  not  worse.  They  have  been 
employed  on  a  wrong  principle,  or  rather  on  a  want  of  due  appreciation  of  the  conditions 
of  {>arts,  and  therefore  with  only  a  vague  hope  that  they  may  do  good.  These  observations 
apply  as  much  to  the  use  of  an  extension  apparatus  as  to  operative  interference,  although 
with  more  force  to  the  latter. 


Cue  of  dlspliicement  of  both 
femora. 
Anterior  view.  Side  view. 


DlspUcement  of 
bead  of  left  femur. 
Posterior  view. 


CHAPTEK    XXXI. 


ON  FRACTURES. 


When  a  hone  is  broken,  it  is  said  to  be  fractured  ;  when  the  skin  and  soft  parts  cover- 
ing in  the  broken  bone  are  whole,  the  fracture  is  simple  or  subcutaneous ;  when  a  wound 
exists  communicating  with  the  broken  bone^  whether  the  wound  be  caused  directly  by  the 
same  force  that  produced  the  fracture  or  indirectly  by  the  bone  j)erfbrating  the  skin,  the 
fracture  is  compound.  A  simple  or  compound  fracture  is  said  to  be  complete  when  the 
solution  of  continuity  is  complete  ;  incomplete^  when  the  bone  is  only  cracked y  Jissured^  or 
benty  as  in  "  green-stick'*  fracture,  where  the  bone  is  splintered  on  its  convex  surface  and 
not  on  its  concave  ;  splintered,  when  only  a  portion  of  the  bone  is  cutoff  either  by  a  sabre 
wound,  in  maciiinery,  or  by  some  local  injury  chipping  off  the  edge  of  a  bone;  fissured, 
when  the  line  of  fracture  extends  partially  or  wholly  through  the  bone  and  no  separation 
of  the  fragments  exist;  impacted,  when  one  end  of  the  broken  bone  is  driven  into  and 
fixed  in  the  other.     A  bone  may  also  be  perforated  by  a  gunshot  or  punctured  wound. 
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A  coynpUte  frocture  may  be  transverse,  oblique,  lonjfitudinal,  dentate,  or  com  mi  nil  tod ; 
multit)!e  of  the  wtme  bones,  or  of  contijj:iJous  honees,  of  separate  or  disitinet  bones  {vide  Fig. 
535).     All  Jraetnres  may  likewise   be  complicated  with  other  injuries,  those  ialo  joinla 


Tr»iiiver»e. 
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Fig,  535. 

COMrtBTE  FKACTtTRKS. 

LongitndlUKl.  DcnUteil  ur  Cotntniuutod.        Obll'in<;  und  Multlfl*. 

B.  c.  p. 


Fro.  636. 
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Incomplete  frkctaro  of  (ho  rlftvlcle, 
'  Holmcu'ii  Sy^toia,' 


y 


From 


Prep.  Quy'«  Hoap.  Mua. 

["beinn:  the  most  important.  Fracdires  and  separations  of  epiphyses  are  also  intimately 
connected  ;  but  fractures  may  occur  at  any  age,  while  separation  of  the  epiphyses  is 
rarely  found  in  subjects  above  tweuty-<ine. 

A  fmctnre  aiay  be  met  with  at  every  period  of  life  ;  indeed,  it  may  oecur  in  iitero  from 

some  external  violence,  and,  when  the  accident  hm  taken  place  some  lime  antecedent  to 

birth  repair  may  have  p:one  on  to  conipleliun  althouffli 

in   must  cases   with  deformity,  the   I'is  medicHtrir 

I  naturee  beinf;,  as   IJil troth  well  observes,  a  better 

'  physician  than  surgeon. 

I  have  seen  this  in  an  infant  who  was  born  with  a 
Immerus  bent  at  right  angles,  evidently  from  a  re- 
paired intra-uterine  fracture.  The  fracttu'es  of  in- 
fancy are  comparatively  rare,  and  are  commonly  in- 
com[dete  or  "  green-sttck/'  Fig.  h'Ml  illustrates  this 
in  the  clavicle,  and  Fig.  537  in  the  parietal  bone. 
The  latter  wa^  taken  from  a  child,  tct,  eight  months,  who  was  thrown  out  of  a  perambu- 
lator on  the  pavement.  No  aym[>tom9  of  brain  disturbance  followed  llie  accident  at  any 
time.  The  drawing  was  taken  on  the  second  day  f<»Ilowing  the  accident.  The  cjise 
occurred  in  the  prnetice  of  Mr.  Harris,  of  South  IIa<'kney.  In  such  ca.se.s  as  these,  the 
depression  in  the  bone  may,  as  time  passes,  be  gradually  pressed  out,  but  in  others  it  is 
permanent. 

Fractures  in  the  adult  are  mostly  complete,  though  an  incomplete  fracture  may  occur. 
Impacted  J rnrttirrs  {Vh*.  i>38)  are  chieiiy  found  in  the  aged,  the  bones  at  this  period  of 
life  bein<i:  more  brittle  than  they  are  in  younger  subjects.  They  are  commonly  met  with 
in  the  neck  of  the  femur  and  the  lower  end  of  the  radius,  although  they  occur  in  the  neck 
of  the  humerus,  and  other  parts. 

Men  are  more  exposed  to  fmctures  than  women  on  account  of  their  more  constant 
liability  to  injury,  and  those  bones  suffer  llie  most  that  are  the  most  ex|)Osed  to  external 
violence,  hence  the  frefpiency  of  fracture  of  the  lower  extremities. 

Diseased  bones  are  always  predisposed  to  fracture  from  slight  causes,  more  particuliirly 
[the  rickety  and  cancerous,  ami  those  that  have  atrophied  from  any  cause,  or  are  the  subject 
of  fragililajs  and  mollities  ossium,  and  likew^ise  bones  that  are  weakened  by  the  presence 
of  tumors  or  some  sy|diilitic  or  other  inflammatory  affection. 

In  diseased  or  brittle  bones  muscular  action  miiy  be  enough  to  cause  fracture.     Thus,  I 
have  known  a  thigh  to  he  fractured  in  turning  in  bed,  in  an  epileptic  attack,  and  in  swing- 
ling it  over  the  side  of  u  cart;  the  liumerus,  in  the  act  of  hugging  a  wife  ;  an<l  in  a  Tuan, 
last*  26,  from  throwing  a  stone;  the  chivicle^  from   iilViug  a  heavy  weight;  the  ribs,  in 


Iti)|<nr  tc(i  Crnrttirc  of  tlio  uvck  of  the  Uilgh>bM«t 
T*ki*u  rrom  s  man,  Kt.  G4,  who  nieoverotj  thtm  lk« 

Kccidont. 

**  From  a  review  of  ilie  observations  mnth  on  tlic  Imui.'s  of  two  insane  patients,"  writes 
Dr.  OrniertHj  ('St.  Hart,  Ilosp.  Rr(..»'  iHTti').  *' it  may  fairly  Ih.>  Interre«l  that  the  l^rittlc- 
ne.Hs  of  tlie  ribs  il«'|n*riilcd  on  a  inorljiil  condition  of'  the  hoiiL's,  uii«l  tliat  lliis  condition  hju* 
generul,  atli^ctiiig  ditlertnil  jiarts  fit  I  he  osseous  system  eoineidenily,  though  tnort*  marked 
in  the  rihs  than  in  some  oth»^r  more  comjiftet  hones.  The  process  wiis  esseiitijilly  one  of 
absorplion  ol"  the  inlenwil  sirtietiire  of  the  bone,  the  osseous  tissue  l>einfr  rephiceil  by  un 
excessive  deposit  of  the  fatty  matters  normally  existing  in  its  interior.  Thus,  the  iLsnallj 
invisible  membrune  lining  the  Haversian  exumls,  an<i  forming  the  coatj;  of  the  vet»rt«U 
lying  th<*re,  was  thiokened  into  a  memlirane  of  cognizjihle  structure  and  dimensions.  The 
s[)aee  for  this  Jhiekening  was  obiaim^d  by  removal  of  the  iinor-rma^it  conceniric  luinina'  j 
and  from  tliis  point  a  eliange  wsis  [>ropagaied  which  restilteil  in  or  tended  to  the  removal 
of  each  entire  ITuversian  system.  In  the  whole  bone  there  was  a  loosening  of  the  muttnil 
lonneetion  tif  the  laininie  nnd  an  obscure  disintegration  of  the  osseous  Mrnetnr^  itself' utul 
n  general  jntiltnuion  of  oily  matter  into  the  SMbslauce  which  hail  intrud«'d  ilf«elf  witttiti 
the  Haversiuti  canals,  and  into  whatever  part  of  the  eom{>nut  etrucluru  of  u  bone  could 
find  room  for  it." 

In  eontirmation  of  tliese  viows  1  may  mention,  that  I  have  been  attending  with  Dr. 
Hlack  of  Canonbury,  a  middle-aged  lady,  the  subject  of  dettientia  and  epilepsy,  who  in 
nine  or  ten  fits,  none  of  them  having  Iwen  violent,  broke  a  bone,  ami  on  several  orca<«)ons 
two.  The  fractures  took  place  when  the  patient  was  in  bed  by  mere  muscular a^ition,  and 
re[»aired  well;  indeed,  as  well  as  if  the  subject  of  lliem  had  been  quite  healthy. 

77*1'  immediate  cause  0/  fracture  is  usually  son»e  direct  violence  applied  to  the  part,  or 
it  may  be  indirect^  the  bone,  under  some  betiding  force,  giving  way  at  its  weakest  ]x>int ; 
'•  in  the  line  o\'  extension,  m>t  that  o\'  cooiprf^sgion,'' — IWiuin. 

Indirect  fractures  are,  as  a  rule,  of  ih»?  simplest  kind  unless  complicated  with  joint 
dislocation ;  w  hen  comj»ound  the  soft  parlfi  are  mostly  itijnrcd  by  the  protruMon  of  the 
fntctured  bone. 

Fraetures  the  I'esnlt  of  direct  vi^denre^  are  always  the  most  severe,  the  ftame  viol^nc^ 
that  breaks  the  botie  injuring  the  soft  parts  over  it,  and  often  (insuring  and  comminuting  it. 

The  nuHb'  of  priMluttion  of  a  fracture  is  conseiiuently  h  point  of  great  pmctical  import* 
anee,  both  for  diagnosis,  prognosis,  and  treatment. 

Thi'  diagnosis  of  a  fracture  is  usually  easy,  though  in  exceptional  cases  it  ta  ditHculU  U* 
not  im[)Ossible. 

It  is  easy,  when,  after  a  blow  or  fall  attended  by  the  sensation  of  i^omcthing  giving  way, 
drftirmity  ts  found,  with  intihi/itt/  to  move  the  iituh ;  and  on  manipulation,  ahnormat 
mobility  of  the  injured  limb  exidt«,  with  crepitus  from  the  rubbing  of  the  broken  frag* 
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rni'iiU  togotlier;  wlien  pahi  artcmls  any  atttrnpt  ut  movemonl,  nnd  iwelUuff  mpidly 
(bllows  iKe  accident ;  and  when  sitorlfniny  exists,  wliicli  ia  reinedii^d  by  «_^xl«:?ii*i<»n. 

Tlie  diajrno.sis  is  ditfirult  when,  as  in  impacted  j'rncturrs,  aldiornial  mtibilily  and 
cn^piina  aiti  absent^  and  slij^lil  but  fixed  deformity  ;  lnoal  pain  ami  shortmiiiig  an*  Ui« 
only  fsyinjtlomiJ,  and  wlien  tbo  iiHturc  of  the  accident  is  ibo  only  guidi'.  When  a  tmni*- 
verse  fracture  of  fiicli  a  Imne  as  ihc  tibia  existi*  without  dispjacfment,  and  with  no  fnictan; 
of  the  tjbida  ;  wltt'ii  tht*  fractnn^  is  into  or  in  the  noij^hborhood  of  a  joint,  and  there  is 
mnrh  swelling  oftliP  injured  (>jtrt ;  and  wlien  a  fm«ture  and  dislocation  co<^xisif. 

It  is  always  diflfituit  atul  at  times  impossible  to  make  out  a  sinijde  fissure  of  a  bone, 
cr.ininl  or  olherwisc  ;  :ind  the  same  may  be  siiid  of  a  thictnre  of  the  fxdvis  or  thorax; 
BUeh  injurteji  ns  thei^i*  ran  be  made  ont  f>nly  by  the  aalnral  tsymiitoniA  of  fnielru'e,  a*;  they 
ftre  called,  and  by  such  ns  are  referred  lo  the  contents  of  the  eninial,  thoracic,  or  ji^^lvic 
cavities. 

When  a  bone  is  broken  near  a  joint,  and  eflfusion  into  it  follows  the  injury,  the  snrjreon 
showld  suci[>ect  the  presence  of  a  ti.-«8ure  of  the  bone  into  the  articulation  ;  and  when  a  V- 
^baited  Iracture  of  the  lower  tliird  of  the  tibia  is  pix^sent,  the  V  occupying  the  internnl 
or  stihrntmieoiis  snrfaee  of  the  Ihone  and  not  the  crest,  this  complication  i:»  lo  be  lookeil  for. 

It  is  sometimes  difficult  to  diagnose  a  fracture  from  a  Repsirated  epiphysis, 

AV^hen  a  fnicture  is  traii$vente  (Fiji,  rt'i]i},  a),  there  may  be  no,  or  only  some  slight  lateral 
displacement;  wlieu  obliqtff  (Fig.  o3'*,  l>),  there  will  probably  Ik- same  shortening  of  the 
limb  from  llie  dniwing  uj>  of  the  k)wer  portion  of  the  limb,  or  rtdiiiff  a.s  it  is  called  ot*  one 
end  over  the  other.  At  ftnies,  tliere  will  be  rotation  of  the  limb,  and  in  cnnituiutitcd 
fractures  s<"paratioti  of  the  ends  of  the  bone  (Fig.  5^4,  C).  These  points  will  be  greatly 
determined  by  the  chanicter  of  the  fracture,  the  bone  that  is  involved,  and  the  amount  of 
muscukir  action  that  infiuences  the  fracture. 

In  jmrallel  and  conjoiiwd  iMtues  of  which  only  one  is  broken,  the  deformity  that  exists 
is  likely  to  be  lessi  marked  than  where  u  single  bone  is  broken;  as,  unrter  tfiese  circum- 
stances, the  non-fractured  Ixine  tends  to  neutralise  the  action  of  the  muscles  tliriM<gh 
which  deformity  or  contraction  usually  takes  j dace,  for  mii^cnlar  action  is  undouUle«{|y  the 
main  cjiusc  of  deformity,  tonic  action  of  the  muscles  existing  under  all  circumstance!',  and 
spasmodic  action  when  they  are  irritated  by  fragments  and  atti*mpts  at  reduction. 

Muscular  spasm  being  the  tnaiu  cuuse  of  deformity  and  sliorfening  of  the  limb  after 
fracture,  it  becomes  au  iniftorlant  (>oiut  to  recollect  in  its  Ireatmcnt  that  the  peculiar 
iK'formity  associated  with  any  special  form  of  fracture  can  be  obvijued  by  uetitnili/.ing  the 
action  of  the  muscles  that  pnidtice  it.  Thus,  in  fractures  tif  the  Ijumerus  nltoff  the 
insertion  of  the  deltoid^  the  action  of  the  latter  muscle  will  be  to  dmw  the  lower  frngment 
upaufl  outwards,  while  (he  |M'cror;il  muscle  has  a  direct  iufiuence  in  rh-aw  ing  in  the  upper 
fragment.  In  fnictures  of  the  biuncrus  below  the  insertimi  of  the  deltoid,  the  tenfleucv 
of  this  muscle  will  be  to  draw  tin-  upper  fnigment  outward,  and  the  braehiHlis  antictts  has 
an  equally  powerful  tende»»ey  to  draw  llie  lower  half  forward.  In  fractures  of  the  thi«rh- 
lione  l>elow  the  minor  trochanter,  the  psoas  and  iliacus  muscles  tuitnrally  draw  the  upper 
fmgment  forwards,  and  rotate  it  oiitwartl  and,  in  fracture  of  the  condyles,  the  gastrociiemii 
have  a  powerfiil  tendetu-y  to  draw  the  lower  end  backward. 

When  a  bone  is  fissured  and  not  displaced,  the  periosteum  not  being  divided,  there 
will  be  little  displacement,  and  iu  children  this  comJifiou  is  often  found. 

Crepitus,  or  the  gniliiig  sensation  caused  by  the  nilibing  of  the  ends  of  the  broken 
bones  together,  is  a  most  valuable  sign  of  fnicture,  and  when  cjctected  in  nuiking  the 
examination  of  a  limb  sijpposed  to  be  fnicturiMl,  the  diagnosis  is  made  clear,  but,  when 
other  symptoms  of  fracture  sutHcient  for  a  diagnosis  are  present,  it  need  not  be  looked  for. 
In  impacted  fractures,  as  of  tlie  hip,  ir  can  only  be  felt  on  loosening  the  iujpacted  frag- 
ments, and  consequently  by  d«iii»g  irremediable  harm,  this  error  is  serious,  and  should 
bo  avoided.  In  incomplete  fraclures  crcjtilu?*  is  also  absent.  In  fact  every  fmclure 
or  suspected  fmcture  should  he  manipulated  with  the  utmost  gentleness,  in  order  that  aa 
little  displacement  and  local  injury  may  bt'  indicted  as  possible,  for  the  bulk  of  fractures 
can  be  made  out  with  certainty  without  crepitus.  As  a  sym[)tom,  liowever,  it  is  always 
of  great  value.  [Wlieii  much  overlapping  exists  it  is  neceswiry  to  make  extension  befoiHS 
crepitus  can  be  felt.] 

The  crepit\is  of  effusion  or  of  llie  thecaj  of  tendons  must  not  be  mistaken  for  tliat  of  a 
broken  bone.  It  is  a  soft  erepitus  rjitlier  than  a  hard  one,  as  In  bone,  liursa!  crepitation 
is  particularly  liable  to  mislead. 

When  some  swelling  follows  immediately  upon  the  accident,  it  means  ruptured  bhiod- 
o2 
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vessels,  arterial  or  venous.  When  it  occurs  within  a  few  hours,  it  is  due  to  inflammatorj 
effusion. 

In  all  cases  of  supposed  displacement,  the  normal  condition  of  the  limb  must  be  inquired 
into,  and  the  sound  compared  with  the  affected,  for  in  more  cases  than  one  I  have  known 
a  natural  or  old  acquired  deformity  in  a  limb  mistaken  for  one  caused  by  an  accident, 
and  attempts  have  been  made  to  restore,  or  rather  to  reduce  it  to  its  supposed  normal 
condition. 

Prognosis. — Simple  fractures,  as  a  rule,  do  well.  At  Guy's,  in  six  years,  out  of  469 
cases  of  simple  fracture  of  the  thigh,  17  died,  or  3.5  percent.;  ol'  888  examples  of  simple 
fracture  of  the  leg,  8  died,  or  not  1  percent.  ;  of  123  cases  of  fractured  patella  there  was 
no  death. 

The  same  statistics  inform  us  that  one-tenth  of  all  cases  of  fracture  of  the  thigh  are 
comjMjund,  and  as  are  also  one-fifth  of  all  fractures  of  the  leg. 

Compound  fractures  are  always  serious  accidents,  those  of  the  upper  extremity  being 
less  fatal  than  those  of  the  leg,  and  these  less  so  than  those  of  the  femur.  Thus,  at  Guy's, 
in  six  years,  out  of  94  cases  of  compound  fractures  of  the  arm  and  forearm,  16  or  17  per 
cent,  died,  or  1  in  6  cases ;  out  of  202  cases  of  compound  fracture  of  the  leg,  56  or  27.7 
per  cent,  died,  or  1  in  4  cases ;  and  out  of  52  cases  of  compound  fracture  of  the  thigh,  19 
or  36.5  jMjr  cent,  died,  or  1  in  3 — the  mortality  increasing  by  10  per  cent,  in  each  group. 
These  statistics,  however,  but  roughly  indicate  the  risks  of  the  different  accidents,  as  they 
include  smashes  of  limbs  with  the  compound  fractures. 

As  a  cause  of  death  after  fracture  of  the  long  bones.  Professor  Czomy,  of  Freiburg, 
has  proved  in  an  able  paper  (^  Berliner  Klinische  Wochen^chrift,'  Nos.  44  and  45),  that 
**  fat  embolism  "  is  to  be  taken  into  account ;  the  fluid  fat  of  the  bones  being  taken  up  by 
the  veins  and  carried  to  the  central  organs — brain,  lungs,  and  kidneys,  &c. — and  thus 
causing  death.  This  result,  he  states,  is  a  common  oiuse  of  death  when  a  bone  is  much 
fissured  and  the.  cancellous  tissue  laid  open  as  in  the  V-shaped  fracture  of  the  tibia,  and 
more  particularly  when  this  is  compound.  He  does  not  inform  us  how  this  accident  can 
be  avoided. 

Treatment — The  principles  of  the  treatment  of  fractures  are  very  simple,  though  the 
practice  is  often  very  difficult.  To  restore  a  bone  to  its  normal  position,  and  to  keep  it 
there  by  means  of  surgical  appliances,  or  as  John  Hunter  expressed  it  in  17^7,  *'  to  place 
tiie  parts  in  n  proper  position  by  art,  that  is,  as  near  their  natural  iK)sition  as  |>ossible  and 
keep  them  so,"  are  simple  rules  to  be  observed,  but  to  carry  them  out  often  demands  the 
hi<:rhest  surgical  skill  and  ingenuity ;  and  yet  the  whole  treatment  of  fractures  is  really 
comprised  in  these  two  indications. 

In  examining  a  fracture,  the  greatest  care  is  requisite,  and  only  sufficient  manipulation 
should  be  allowed  to  ascertain  the  seat  of  the  fracture,  the  line  of  its  direction,  and  the 
tendency  a  fragment  may  have  to  ride  in  any  direction — this  special  tendency  being  the 
one  point  to  be  remembered  in  the  treatment.  These  points,  moreover,  should  be  made 
out  at  the  single  examination  prior  to  treatment ;  for  repeated  examinations  whether  by 
the  responsible  surgeon  or  his  assistants  are  to  he  condemned,  as  they  can  only  do  mischief 
by  exciting  more  local  irritation  than  is  necessary,  and  adding  to  the  injury  which  the 
muscles  and  soft  parts  have  already  sustained.  For  this  reason,  when  after  an  accident, 
a  fracture  is  suspected  to  have  taken  place,  the  surgeon  or  bystanders  should  do  no  more 
than  bind  the  limb  to  some  immovable  apparatus  such  as  a  wisp  of  straw,  a  bundle  of 
sticks,  or  two  pieces  of  wood  fixed  by  a  handkerchief,  till  the  sufferer  has  been  carried 
home  an<l  j)hiced  in  a  position  in  which  he  is  to  be  treated.  When  the  lower  extremity 
is  the  affected  part,  the  injured  limb  may  be  bound  to  the  sound  one,  the  latter  acting  as 
a  splint. 

In  compound  fracture,  the  same  precautions  are  necessary.  Bleeding  should  be  arrested 
by  the  application  over  the  wound  of  a  pad  or  bandage  kept  in  (>osition  by  means  of  pres- 
sure and  the  elevation  of  the  limb,  while  in  more  severe  cases  the  tourniquet  or  some  local 
pressure  over  the  main  artery  may  be  called  for. 

If  these  precautions  are  not  observed  on  the  field,  many  lives  are  lost  from  hemorrhage, 
simple  fractures  are  turned  into  compound,  while  compound  fractures  are  made  worse. 

When  a  patient  is  placed  in  bed  where  he  is  to  be  treated,  the  fracture  ought  to  be 
manipulated,  and  hs  position^  nature^  and  peculiar  tendency  made  out,  and  when  made 
out  to  be  "  set,"  or  put  up,  at  once.  The  only  exception  to  this  rule  is,  when  time  has 
been  allowed  to  pass  b<;fore  treatment  is  commenced,  and  much  oedema  or  swelling  of  the 
injured  extremity  exists,  then  it  is  better  to  fix  the  injured  limb  raised  upon  a  pillow  with 
a  long  sand  bag  on  either  side  to  act  as  a  splint,  and  possibly  a  third  round  the  foot,  the 
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pillow  and  side  a.'ind  luigs  Wwy  firmly  lmiin<l  tofjetlier  by  a  strij)  of  ljuniUi;^e  ami  the  whole 
fanning  an  iinmovjible  apiiarufiis.  I^Ii*.  Aslon  Kt^y,  indeed,  whs  so  tbrid  ot*  rhis  mode  of 
jiiittiiig  up  fractures  of  tht*  li^g  that  in  my  **  dresser"  days  it  wns  the  usual  mode  of  troating 
tiwm  all  through  their  course,  that  is,  for  the  first  mouth  or  tive  weeks,  till  they  could 
he  put  up  in  some  starch  nr  other  immovahle  apparatus,  and  the  (>aJient  aflowed  to  get  up. 
The  method  is  comfortable  ani  fouisfactory  to  the  patient,  but  it  wants  closer  atti'Hii(ui 
on  the  part  of  the  surgeon  than  can  often  be  p^iven. 

In  '*  setlinj;"  a  tVacture  somt;  care  Is  needed^  and  the  opposite  and  corrt'spondinj:  limh 
should  always  be  bef(»re  the  surg^eon  as  a  guide.  Inquiries  should  also  he  made  as  to  th<' 
condition  of  the  limh  before  the  accidettt,  whether  it  wiv*  deformed  or  shorlmM^d  from  any 
previous  fracture  or  disease,  congenital  or  otherwise,  for  I  liave  known  an  injured  leg  to 
have  l>een  likewise  violently  ami  unneeessiirily  munipyluted  to  restore  a  supposed  fratjtwrt^d 
bone  lo  a  position  that  it  <-oiihl  not  be  made  to  assume  on  account  of  some  natural  defor- 
mity, and  likewise  n  fractured  thigh  suhjecled  to  like  rough  treatment  to  bring  it  <hiwii  lo 
tlie  level  of  its  fellow,  when  an  irremediable  shortening  existed  from  n  former  fracture. 

In  extending  a.  broken  limb  lo  restore  the  lK.»nes  to  their  normal  position^  the  upper  por- 
tion should  be  lirmly  held  l>y  an  assistant — to  make  rounter-exttnsion — iind  the  nniscles 
attached  to  it  relaxed  by  [dacing  the  limh  in  a  siiglitly  flexed  position  :  a  second  as?*islant 
or  the  surgeon  may  then  extend  tlje  fractured  end,  while  the  latter  getjily  manipalales  the 
fracture  to  make  out  its  p«>ints.  Tiie  extension  should  he  steudy  aful  free  from  all  jerks 
and  violent  movement,  gentle  lateral,  rotatory,  or  other  movemenls  beiuL'  given  as  n'«|uired 
to  restore  the  disjdaeed  [lortion  of  hone  ;  the  pressure  of  the  tlinnib  or  finger  being  freely 
usetl  to  bring  about  an  accurate  conptution  or  setting  of  tin*  fragments;  for  the  surgeon 
must  ivmember  that  muscular  contraction  is  better  ovei*conu.'  by  coudniifd  cjrtcnsunt  than 
by  tcmf>orary  force,  and  that  for  the  treaitnent  of  fractures  genenilly,  moderate  extension 
Cojilinuotisly  applied  is  [^referable  to  forcible  extension  in  any  c»f  its  torm-i.  The  inhala- 
tion of  cbloroforui  at  limes  is  a  valnable  aid  in  the  reduction  of  a  fnicture. 

If,  when  the  frncturcd  bones  have  been  reduced,  muscular  spasn*  is  s<i  severe  as  to  render 
it  impossible  to  keep  them  in  situ,  a  crmdition  wbieli  is  not  uncommon  in  fniL'tnre  of  the 
leg,  the  tendon  of  the  oU'eiuling  muscle  may  be  divided.  In  oiherwi?*c  intractable  fracture 
of  the  leg,  there  is  no  operation  of  greater  value  and  attended  with  less  evil  than  the 
division  of  the  tendo  Achillis.  In  a  general  way,  however,  the  muscular  npasm  ceases 
after  the  first  thre*-  or  four  days. 

When  the  fiinMin-e  has  been  reduced,  Rnd  hy  manipulation  coaplaleil  or  "set,"  splints 
or  other  mecliaiiieal  uppliaui'es  arc  necessary  to  keep  the  l>ones  in  their  normal  posiiion, 
tind  the  simpl«jr  these  sijiplianees  are  the  Iw^tter,  so  long  as  they  fulfil  their  p«rpose.  These 
splints  should  always  Im-  well  padded,  and  the  pads  so  adjusted  as  to  tit  into  the  inrtpiali- 
ties  of  the  limb,  and  jiroteet  it  from  any  h>cal  pressure.  They  should  be  lirnily  and 
immovably  fixed  lo  th<'  limb  by  inelastic  straps  or  bandages  an<l  the  seat  of  fnu'lure.  as  a 
rule,  should  tie  left  exfiosecl  lor  the  surgeon's  examination,  in  onler  that  the  fracture  niay 
be  r»--iidjnsted  if  disphicement  take  place.  To  cover  up  a  bi*oken  bone  by  bandages  or 
splints  is  a  mistake.  The -position  of  the  bone  during  the  progress  of  repair,  sliould  be 
always  open  to  view,  the  former  practice  being  based  on  ho|>e,  the  latter  on  nertjiinty. 
Pott's  rule,  that  the  splints  should  include  the  joint  above  as  well  as  btdow  the  fracture  is 
sound,  though  it  eannot  always  be  followed.  Every  Joint,  however,  shouhl  be  fixed  when 
by  ils  action  the  broken  bone  is  rendered  movable. 

When  one  bone  is  broken  in  a  limb  where  double  bones  exist,  the  second  act«  a.s  a 
splint  and  keeps  up  extension.  Under  these  circumstances  a  simph^r  apparatus  is  required 
to  keep  the  fnietured  bone  quiet  and  restrain  the  action  of  the  inusch's  that  move  it  thun 
under  other  circumstances. 

AV^ftrt^MJw  is  a  valuable  anrl  nec^^ssary  adjunct  to  other  treatment,  and  shotdd  be  kept 
np  by  rnejuis  of  weights,  pulleys,  or  such  otiier  appliain-es  as  the  ingeuinty  of  the  surgeon 
ntay  suggest.  These  means,  however,  will  be  described  ia  the  treatment  of  special  tVac- 
turcs. 

After  the  setting  of  the  fracliirc,  tlie  essential  point  to  be  observeil  in  its  treatment  is, 
the  immobility  of  the  bi^okcu  bono;  and  next  to  this,  its  exposure  to  observation  during 
the  progress  of  repair  to  rendt-r  certain  that  the  bone  has  (uaintatned  its  right  jiosiiion. 

77iff  treatment  of  couiponnd  fractures  is  similar  to  lluit  of  simple,  plus  that  of  the 
woimd  with  ils  complications  and  the  broken  fragments  or  projecting  portions  of  hone. 
♦•  but  raf<  of  the  bone  is  the  great  object  we  have  to  aim  at." — -John  Hunter,  1787. 

rhese  fractures  shouhl  be  "set"  in  the  sjime  way  as  the  simple,  great  care  being 
oh.-*erved  in  tlie  manipulaiiou  that  the  soft  parts  are  not  more  injured  j  loose  fragments  of 
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broken  bone  must  be  tnken  away,  projecting  portions  excised,  and  the  bone  reduced,  the 
wound  being  enlarged  wlien  necessary  to  facilitate  this  act ;  the  injured  part«,  too,  ouj^ht 
to  be  thoroughly  cleansed  and  all  wounded  vessels  twisted  or  ligatured ;  the  bones  shouhl 
then  be  fixed  immovably  by  means  of  splints,  interrupted  splints  being  often  required. 
When  the  wound  is  not  very  extensive,  it  should  be  sealed  by  means  of  a  piece  of  lint 
saturated  with  blood,  or,  what  is  better,  the  comi)Ound  tincture  of  benzoin.  If  the  carbo- 
lic-acid dressing  is  employed,  the  wound  should  be  well  washed  with  a  weak  solution  of 
one  part  in  a  hundred,  and  dressed  under  the  spray.  The  wound  should  be  interfered 
with  as  little  as  possible,  since  now,  as  when  the  following  words  were  uttered:  **  The 
great  mischief  and  bad  success  arising  in  the  treatment  of  compound  fractures  is  the 
dressing  them  every  day  and  applying  Iresh  poultices  which  necessarily  move  the  ends  of 
the  bones.     The  limb  if  possible  should  never  be  movedJ'* — John  Hunter,  MS.  Lt^t.,  1787. 

When  the  soft  parts  are  much  crushed,  and  the  large  vessels  and  nerves  injured,  ampu- 
tation may  be  called  for,  more  particularly  in  old  subjects. 

In  compound  fractures  "  scarcely  any  amount  or  lorm  of  fractured  bone  alone,"  writes 
Skey  (*  Operative  Surg.'),  "  would  justify  the  immediate  resort  to  the  knife  if  taken  singly, 
even  supposing  the  bone  fractured  extensively  into  a  large  joint ;  for  in  such  a  case, 
although  anchylosis  of  the  joint  would  probably  occur,  it  would  prove  a  lesser  evil  than 
that  of  amputation.  Superadded  to  a  compound  or  comminuted  fracture  of  bone,  the 
injury  may  be  rendered  yet  more  serious  by  extensive  laceration  of  the  muscles.  In  con- 
sidering this  latter  condition  much  will  depend  on  the  kind  of  laceration,  whether  the 
muscles  are  merely  cut  asunder,  or  whether  contused  or  torn,  and  whether  this  injury 
involves  a  few  only  or  the  majority  of  the  muscles  of  the  limb.  Again,  we  must  examine 
with  great  care  the  condition  of  the  vessels.  Is  tiie  main  trunk  whole  ?  we  might  ask,  in 
the  supposed  case  of  fracture  of  the  thigh;  or  in  that  of  the  leg,  is  the  pa^terior  tibial 
artery  torn  ?  Is  the  limb  colder  than  its  fellow,  or  is  tiie  temperature  considerably  lower 
than  the  rest  of  the  body  ?  If  so,  probably  one  or  more  arteries  are  divided.  What  id 
the  condition  of  the  nerves?  Does  sensibility  extend  to  the  toes?  If  not,  probably  the 
nerve  is  divided  also.  If  the  evidence  of  the  integrity  of  both  artery  and  nerve  fail,  and 
the  sinking  tempeniture  of  the  limb  and  the  loss  of  sensibility  continue  to  increase,  we 
have  no  alternative  but  amputation." 

If  a  doubt  exist  in  the  mind  of  the  surgeon  on  the  necessity  of  immediate  amputation, 
he  should  wait,  unless  the  patient  be  old,  in  which  case  let  him  act  promptly. 

Simple  firaotures  into  joints  require  special  treatment,  as  in  a  large  number  of 
cases,  although  not  in  all,  some  im|)aired  mobility  of  the  joint  will  ensue ;  for  this  reason 
the  ioint  itself  should  be  ]»laced  at  the  most  useful  angle,  and  so  fixed. 

Compound  fractures  into  joints  generally  demand  excision  or  amputation.  lu 
the  upper  extremity'  when  there  is  any  hope  of  saving  the  limb,  excision  is  doubtless  the 
better  operation.  In  the  lower^  the  expectant  treatment  is  certainly  better  than  excision, 
and  probably  better  than  amputation  if  the  parts  are  not  so  injured  tis  to  render  ampu- 
tation at  once  a  necessity,  and  if  th«!  age  and  general  condition  of  the  patient  justify 
an  attempt  to  save  the  limb ;  but  these-points  will  again  have  to  be  considered  among  the 
special  fractures.     In  gimshot  wounds  these  views  are  now  generally  entertamed. 

The  fracture  bed. — The  best  is,  without  doubt,  a  good  horsehair  mattress  pla«'ed 
on  a  bedstead  with  a  firm  bottom  ;  btit  where  this  does  not  exist,  a  bojird  beneath  the 
mattress  is  a  good  substitute.  A  canvas  bottom,  however  tightly  corded,  always  yields, 
and  a  feather  or  ordinary  spring  bed  is  not  to  be  sanctioned.  The  woven  wire  mattress 
is  excellent. 

'i'he  sheet  covering  the  bed  should  be  stretched  and  kept  smooth  several  times  daily  so 
that  no  "  ruck"  takes  place,  bed-sores  being  more  frecpiently  caused  by  such  than  by  pres- 
sure. In  fracture  of  the  lower  extremity  the  head  of  the  patient  should  not  be  raise»l  too 
high,  the  use  of  one  small  pillow  being  ample. 

Splints  made  of  wood,  iron,  felt,  or  perforated  zinc  may  be  employed,  and  the  diflferent 
forms  will  be  given  when  the  sj)ecial  fractures  are  considere*!.  As  a  rule,  the  simpler  in 
construction  they  are  the  better;  and  before  ada[)ting  one  to  the  broken  limb  it  is  well  to 
fit  it  to  the  sound.     The  splints  should  invariably  be  quite  clean. 

Pads. — All  splints  should  be  well  padded  and  their  edg^s  carefully  protected.  The 
pads  should  consequently  be  well  fitted,  broad,  and  overlap|)ing  the  sides.  The  best  mate- 
rials for  these  are  low  or  fine  oakum,  cotton,  or  sheep's  wool,  or,  strips  of  thick  flannel 
ini  lo*ed  in  a  casing  of  soft  linen  or  lint.  The  pads  sliould  be  first  fixed  to  the  splint  by 
tapes,  or,  by  what  is  better,  some  pieces  of  strapping. 

Besides  wooden  and  iron  splints,  what  the  French  called  the  '*  immovable  apparatus" 
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for  frnclures  is  a  very  favorite  one,  and  the  mnterial  employe*!  may  he  left  lo  the  fancy  or 
convenit^nce  of  |}ie  ^tirgeon. 

In  fractures  of  such  single  bones  as  the  Hhula  or  tihia  where  no  tUt*plaeoinent  exists, 
their  primary  trealnieiit  by  i*ome  immovable  apparatus,  ii*  very  valuahli-,  the  limb  beia;^ 
either  put  up  at  onee  before  !sw««lliag  has  appeared,  or  as  soon  as  the  swrMiing,  Ae.,  has 
eubsidetl.  In  other  raises  it  is  inexpediviit  lo  emplcjy  it  for  at  least  ten  or  fonrl**en  djiy?, 
until  swelling  has  jrjoae  and  a  certain  aiaonnl  of  repair  t.'ikt'ii  |»laee.  In  the  fracture  of 
lon*»  Ixtnes  such  at*  the  femur,  it  is  bt^tter  to  po!j,tone  itfii  a[»^plioArion  till  union  is  eoiapli^te. 
Some  excellent  surgeons,  and  among^  tlieai  Erichscn,  i-mploy  the  immovable  appafJitui* 
from  tlie  very  Hrst.  The  niotle  of  its  applicaiion  is  as  Inllovvs  : — In  all  rases  the  limb 
ehoidd  be  eUanst'd  and  earel'ully  dried,  the  lione  itself  Iwini;  wi-ll  protert<'d  hy  eolton-wool 
or  a  rianntd  bamhigL'.  The  banda^r,  with  the  stitti*nin;j;  nialfriul,  is  then  to  be  preparecl, 
and  should  Ir-  put  on  as  smoothly  as  possible,  no  more  •'  tarns"  being  employed  tlain  are 
abs'oluti'ly  neei^s^ary. 

Splints  of  gutta  i^ereha*  millWard,  leather,  Cocking's  poropkstie,  or  hatter's  fell,  or 
perforated  zine,  may  be  employed  as  additional  supports  when  complete  immobility  is 
<!etn:iMdtMl.  The  lirst  live  materials,  alVr  having  been  eut  to  pattern,  shovdd  beforehand 
be  well  soi'tened  by  imujersion  ia  hot  water  or  hot  air  and  then  moidded  to  the  linili ;  the 
zine  should  be  carefully  eut  (o  fit  it  and  wed  luljusted.  These  sidinls  should  be  a[)pHe<i 
over  the  eoiton-wool  or  riunael  banda«ie,  ami  the  prepared  harulajie  then  bound  round. 
When  starch  is  used  (Seutiii'!;  bandage)  it  should  be  exterior,  two  or  three  eoats  being 
employed.  The  same  may  Iw^said  when  the  white  of'ef/r/  or  flexlrtntf  is  employed.  When 
ffum  and  chalk  are  useil.  the  name  m<ide  oujrlit  to  be  followed,  t!ie  mixture  consisting  of 
eipial  (»arts  of  finely  powdered  gum  and  ehnik  made  into  the  consistence  of  thick  jtasle  by 
the  a«hiition  of  boiling  water  gruduiilly  stirred  into  it.  This  ban<iage  is  more  solid  than 
the  tliircli. 

Air.  De  Alorgan  [trefers  the  fffut  haufhtf/e :  the  best  Frencb  glue,  after  having  been 
soaked  in  cold  water  and  m*'ltf'd  in  a  glue  pot,  being  applied  like  t!ie  starch;  tlie  addition 
of  about  one-lilth  of  the  bulk  of  the  solution  of  methylnted  spirit  hastens  the  <lrying. 
[Oxide  of  zinc  may  be  adiled  with  this  object  in  view.] 

Wiien  pJantcr  of  Paris  is  eniidoyed,  the  bandage  should  be  of  some  totise  (extunt  anJ 
that  made  of  biKjk  niusliu  orerinoliiu'  is  j>robably  the  best.  It  should  be  prrparetl  betor*'- 
hand  by  rubbing  well  fres)i  dry  powder  into  its  texture,  and  naule  reaily  lor  usi*  by  being 
thoroughly  welted  in  a  bowl  of  water  for  two  or  three  minutes;  same  aildilioaal  plaster 
being  rubbed  with  wnter  into  the  bandage  as  it  is  unrolled  lo  strengthi-n  the  whole. 

When  the  sui^bice  is  extensive  the  setting  of  the  plaster  may  be  delayed  by  the  adilition 
of  a  little  size  or  stale  l>eer  to  tbe  wal^r  with  whieli  it  is  mixed,  while  salt  and  the  use  of 
warm  water  incn-ase  the  rapidity  with  which  the  plaster  sets. 

The  day  following  the  application  of  this  banilage,  a  coating  of  flour,  paste,  gum,  or 
even  a  coating  of  varnish,  may  be  applied  to  prevent  chipping. 

In  the  ajtpeinlix  to  tbe  •  Army  Medical  Report'  for  18G'J,  Mr.  Moffitl  describes  the 
Bavarian  mode  of  [nitling  up  a  fracture  in  an  immovable  apparatus,  a  mode  which  deserves 
to  be  more  widely  known  than  it  is.  I  have  tested  it  well,  employing  gum  and  chalk 
instead  of  plaster  of  Paris,  and  can  Wrongly  recommend  it,  being  simple.  c:ui  bi*  applieil 
very  <|ui«'kly,  and  is  most  eHeetive.    It  is 

now  in  general  use  at  (iuy's,  and  is  applied  f,^    539, 

as  lollows: — The  materials  retpiiretl  tx) 
make  it  are,  a  piece  of  stout,  *■*  coarse 
house-riannel,"'  which  lias  been  shrtink, 
Bome  precipitated  chalk,  rnucitage  of  gum 
acacia,  a  gtHal-sized  cnsdle,  :md  a  stout 
needle  and  thread.  When  it  is  applied 
to  the  leg  lor  I'nicture,  two  ecjual-si/ed 
pieces  of  the  flannel  are  first  cut,  kmg 
enough  lo  reacb  from  (he  lower  border  of 
the  palelhi  to  three  inches  below  the  heel, 
and,  in  brea<lfh  about  six  inches  more 
than  tbe  circumffrenee  of  tbe  calf,  so  as 
lo  allow  the  edges  to  overlap  for  about 

three  inches  when  the  flannel  is  fobbed  roiiuil  the  b'g.  One  of  these  pieces  sbould  now  be 
ap|di*d  to  the  leg,  its  centre  corresponditis  with  th«*  centre  of  tbe  calf;  imd  its  two  flnps 
brought  iigbtly  together  over  the  skin  (Fig.  o31l),  where  they  .should  be  firmly  stitched 


[tnvurliku  of   ifnmoVHhlr  sjillul, 
A.  Flr»t  l«yfT  of  Himiiol  ftt»ptl«Ml  Iw  Uii.ti,     B.  Sfcond  Injrcr 
»bout  to  be  Bpplied. 
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togetbfT*  the  stitches  htjjiig  inserted  otcwe  to  the  bone.  The  stitchinjj  muM  ho  Ixnjun  ut 
the  upper  part,  carried  down  to  the  hollow  of  the  in.^tep,  and  then  rnst«iied  ott'.  Ilnviiig 
arrived  at  this  point,  the  next  thing  is  to  see  that  the  foot  ia  at  a  right  angle  with  the  leg; 
if  left  alone  it  will  probably  be  at  a  very  obtuse  angle,  and  considerable  force  is  snmetitnos 
necessary  to  bring  the  loe8  up,  which  mn*!t  be  done  now  or  not  at  all.  The  slitehing 
must  next  be  begun  on  (he  sole  of  the  foot,  eouimencing  itt  tlie  toes  and  pri>ceeding  towards 
the  heel,  the  llaniu'l  biini:  tigluly  drag;fed  downwsirils. 

Tlie  fititehing  abuig  llie  sole  of  the  loot  being  eoiiipleted,  the  remaining  piece  along  the 
dorsum  of  tlie  foot  may  next  be  slildied,  and  ufler  this  there  ean  be  no  fear  of  the  fool 
changing  its  position. 

The  limb  will  now  be  lightly  eneased  in  n  hiyer  of  flannel,  l\\o  edges  of  wiiich  are  lying 
in  adaplution  in  front  of  the  leg.  Tlie  llannel  along  the  sole  of  the  foot  to  within  nn  inch 
of  the  stitches  .should  next  be  cut  oif  and  the  edges  turned  baek.  At  present  the  super- 
fluous flannel  along  the  front  oi'  the  leg  and  dorsum  of  the  loot  should  not  be  interfered 
with,  but  the  limb  slung  u|>  to  the  cradle  by  three  or  four  pieces  of  bandage,  pinned  or 
stitched  to  the  adapted  inlges  of  flannel  in  front  of  the  leg  (Fig,  i)'V^).  This  will  have  the 
effect  of  stretching  the  flannel  and  making  it  more  eknely  adapt  itself  to  the  shaf>e  of  the 
calf,  ankle-joint,  &c.,  and  allow  ihe  gum  and  chalk  to  be  easily  applied.  The  next  thing 
is,  to  Diyake  a  thick  ]nu*U^  of  tlie  gum  and  clialk  llu-  coiisistenee  of  honey  by  stirring  them 
together  in  a  basin,  which  should  be  spread  thickly  ovlt  the  surface  of  the  flannel  witli  u 
brush,  or  rubbed  in  with  the  palm  of  the  Inaid,  cure  bt?ing  lakfn  lliat  it  enter  idl  tl»e  little 
inetpiJilities  of  (he  flannel.  Having  (hme  this,  apply  the  outer  layer  of  flannel,  placing  it 
just  as  the  lirsl  was  placed,  with  its  centre  correspond ing  with  ihr  median  line  of  the  calf, 
foMing  its  edgfs  closely  arouml  the  leg,  and  bringing  them  up  together  in  front  over  the 
edges  of  the  previous  layer.  Keep  them  also  in  position  in  front  by  about  half  n  dozen 
stitches  put  through  at  intervals  down  the  h*g  close  to  (he  shin.  Along  the  sole  of  the 
foot  this  layer  of  flannel  may  at  once  be  neatly  finished  off'  by  turning  in  the  edges  and 
joining  by  stitches.  The  wlirde  siujuld  now  be  left  suspended  to  the  cradle  for  about 
twenty-four  hours  to  dry,  at  tlie  end  of  which  time  it  may  lie  taken  down,  and  the  splint 
removed  from  the  leg  by  cutting  up  the  stitches  along  the  front  of  the  leg  and  dorsum  of 
the  foot  with  a  pair  of  scissi>rs,  aided  by  forcibly  separating  the  adjacent  edges  of  Hanneh 

It  now  only  remains  to  trim  Ufi  the  splint  by  cutting  oft"  the  superfluous  edges,  binding 
them  with  strips  of  leather  made  adhesive  by  being  spread  with  resin  plaster,  and  insfrling 
eyelet-holes  at  etpial  distances  all  down,  so  as  to  hice  the  splint  up  the  front  (Fig,  .^iJ'J  a). 

If  the  s[dint  is  reipjired  for  a  knee-joint^  some  modilications  of  the  above  plan  is  neces- 
sary. It  will  not  do  to  susp<'iid  the  limb  to  a  cradle  by  the  edges  of  the  flannel  as  in  the 
previous  case,  but  Ihe  patient  should  he  seated  in  a  chair  liefore  a  ftre,  with  the  heel  i^est- 
ing  on  another  chair.  Then  the  tii-st  layer  of  flannel  should  he  tightly  applied,  il<»  edgeA 
being  brought  up  together  in  fiont,  and  stitches  inserted  cluse  (o  the  leg.  The  gum-urtd- 
chalk  paste  may  now  be  thickly  spread  over  the  surface  of  this  flannel  and  covered  in  by 
a  second  layer  of  flannel  exactly  jus  in  the  previous  case.  This  second  layer  may  be  fa*, 
tened  in  front  by  a  few  stitches,  and  the  whole  allowed  to  dry.  When  quite  dry  the  adja- 
cent edges  of  flannel  may  be  forcibly  separated  and  the  stitcheit  divided  with  scissors. 
Lastly,  the  sujmrfluoua  edges  may  be  cut  off,  two  semilunar  pieces  cut  out  for  the  patella, 
the  m.irgin3  bound  with  leather  ami  eyelet-holes  inserted  for  lacing  up  in  front.  To  apply 
the  splint  to  the  /tip'Joint,  it  is  necessary  that  the  lirst  hiyer  of  flannel  shouhl  surrouud 
the  jielvis  a^  high  as  the  crests  of  the  ilium,  and  also  the  atfected  thigh.  It  should  then 
lie  stitched  along  the  outer  side  in  one  continuous  seam  and  the  superfluous  edges  allowed 
to  remain  in  apposition.  The  gam-and-chalk  paste  must  then  be  applied,  some  difliculty 
being  probably  exi>erienced  in  npjilying  it  over  the  sacrum,  but  the  patient  must  h*\  ridled 
fir^'l  to  one  side  and  then  to  the  other.  While  this  is  being  done  the  second  layer  of 
flannel  shouhl  be  lying  underneath,  so  as  to  protect  the  bed,  which  may  then  be  adHp(<*d 
and  fastened  closely  by  a  few  stitches,  along  the  line  of  the  previous  sutures.  Wlien  llie 
whole  is  dry,  it  may  or  may  not  be  found  necessary  to  rip  it  up  and  insert  eyoWt-lu>l«ss. 
If  the  gplint  fit  closely  witliout  causing  any  undue  pressim%  the  edges  may  be  cut  oflT 
clc»se,  and  the  whole  allowed  to  remain  Jis  it  is,  but  for  the  sake  of  cleanliness*  e*|HH!ittlly 
in  children,  it  ia  generally  better  to  cut  up  the  stitches  along  the  outer  Hide,  bind  the 
edges  with  leather  and  lace  it  up,  so  ns  to  allow  the  splint  to  be  reroovod  as  olten  as 
recjuisiie. 

When  extra  stiffness  is  required  in  any  of  these  splints,  the  inner  surfnce  of  the  MHsond 
layer  of  flannel  may  be  covered  with  the  chalk  paste  before  it  h  applied^  some  »tri|i«  of 
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tin,  or  ft  pit'co  of  ;;iina-iM?rclift  wIjIcJi  has  been  raouldci!  to  the  jmrl,  shou)<l  Iwi  introduced 
between  tJie  two  layers  of  finniifl.' 

In  cases  of  conii>oiinil  fnictnre,  an  opfMiJng  siiituhle  to  the  wotnul  may  easily  be  made. 
This  s{»iint  is  a?  good  tor  joint  cases  us  tor  those  of  fracture,  indeed  it  is  by  (ur  the  Ik'sI 
imnmvjible  }i|t|ianUiis  we  possess. 

Ml".  Hyde,  of  Mortimer  Street,  htis  introdueed  a  *MealherJell  i^plinr"  of  greiU  value, 
whieh  »8  readily  applied,  is  li«:lit  and  stronjr,  and  rarely  re{|uires  to  be  used  with  starch. 
Coekin«!:'?t  poritplastic  splint  answers*  tlje  muw  pyr[»os(%the  splinl  hHcoinin«j:  s<ttf  on  iainier- 
sioii  in  hot  uir  or  water,  and  hard  a;;i;j»iti  within  a  few  minutes  of  its  removal.  If,  when 
moidded,  it  tails  to  fit  exaetly,  it  can  be  softened  locally  by  the  applieaiiun  of  a  hot-water 
sponge. 

Mr.  L.  Tait  ('•Med.  Times,'  180.>)  has  sn^jji'sJed  the  use  of  paratTia  for  the  same  par- 
pose,  the  melted  paratlin  hein^  kejtt  rufuid  by  ifu*  immersion  of  the  bowl  eonfainini;  it  in 
liitl  water,  the  bandage  as  it  is  being  applied^  being  maile  lopa>i9  through  the  U<pjid  paralKn 
melting  at  lOo'-'  to  V2i}'^  F.  Two  or  more  coats  of  ptiratlin  maybe  painted  over  the 
whole. 

The  liquid  glass,  silicate  of  potash^  may  also  be  used,  the  solution  being  painted  over 
the  bauflsige  with  a  brush.  1  have  used  it  ami  like  it.  but  not  so  mweh  ixs,  the  S|dint  I 
havf  described.  [Silicate  of  sodium  is  also  frequently  used,  and  is  always  ready  to  be 
ap(»li"^d.] 

By  way  of  caution  it  should  \m  stated  that  all  8(areh,  eh:dk,  and  |dnster-of-Pari«  splints 
coMlnvct  on  drying,  and  from  such  contractions  I  have  known  harat,  and  even  gangrene 
to  follow.  To  guard  aiirain.st  this  conliiigency  wh»^n  bandages  are  used,  eoltoi»-wo<il  slionhl 
be  npfdifd  freely  around  the  limb;  although  in  the  Havarian  splint  tliis  precaution  is  nut 
called  fur. 

(Jn  this  account,  tiie  practice  of  using  tlu'se  splints,  as  a  [)rimary  application  in  the 
treatment  ol'  fractures  is  dangerous;  htr  when  swelling  to  any  extent  lakes  pbice,  the 
pressure  may  be  most  harmful. 

When  pain  or  swelling  of  the  limb  follows  the  application  of  any  of  these  S|dinLs,  liiey 
should  be  at  once  removed,  the  whole  bein^  cat  up  with  strong  scissors  from  end  to  end, 
eyelets  being  subseipiently  introduced  for  laces  to  draw  them  together  again,  or,  straps  and 
buekU^s  may  Im-  i-nqiloyed. 

Repair  of  fractures. — In  cbihlreu  broken  bones  repair  rapidly,  four  weeks  lieing 
araple  time  lor  the  whole  ftrocess  to  be  perfected,  while  in  the  u^ed,  ten  weeks  or  more 
may  be  n»*«^ded.  Hepair  giK's  on  more  nipidly  when  the  broken  ends  of  the  bortes  are 
placed  and  kept  in  position  than  when  lliey  are  apart  or  not  kept  at  perfect  rest.  When 
bones  are  maintained  accurately  in  position  or  are  impacted,  direct  union  ensues  as  in  the 
soft  parts,  hut  when  movement  is  a!low«»«l,  re|ninitivc  malerial  is  poured  (»ut  around  the 
broktri  fnjjrments,  and  the  provisiomU  callus  of  authors,  or  the  enslieathing  callus  of  Paget, 
is  formed,  which,  actinfr  as  a  t«*mporary  splint,  keeps  the  bones  in  position  till  they  unite 
by  means  of  the  permanent  callus.  The  best  rejMiJr  of  a  fracture  is  the  direct,  and  when 
provisional  callus  exists  some  mobility  of  the  broken  bone  has  been  allowed,  to  a  certainty. 
Tliis  addition  to  our  knowledge  is  due  to  Sir  J.  Paget,  for  unlil  his  day,  a  provisional 
callus  WJ15  always  looked  U[)on  as  a  necessiiry  means  for  tlie  repair  of  every  fracture.  We 
now  know  it  is  only  present  when  uiobili(y  of  the  fragments  interferes  with  direct  repair, 
and,  in  proiwrlion  to  the  amount  of  provisional  callus,  may  tfie  extent  of  mobility  lie 
esfintated.  [Agnew  believes  that  the  presence  of  enslieathing  and  medidhiry  callus, 
though  thought  by  some  to  be  exceptional  in  man,  should  be  considered  the  rule.  'Sur- 
gery,' i,  p.  73U.] 

When  :i  bone  is  broken,  blood  is  effused,  the  ninotint  de|iemling  u(K)n  the  degree  of 
injury  to  the  soft  parts  an<l  the  atuount  of  comminution  of  the  bone;  it  is  exceptional  to 
find  blood  iKitwci^n  the  broken  bi>ues.  In  sim[de  fracltire  the  periostriini  may  In-  •mly  torn 
across  ;  in  the  comminuted  it  is  more  extensively  injured,  while  in  incomplete  Iractures  it 
IB  probably  always  entire. 

After  a  simfde  fracture  some  slight  mflamraatory  exudation  may  be  poured  out  around 
the  broken  bone,  which  in  healthy  subjects  is  very  limited  and  unattended  by  any  consti- 
tutional symptoms.  In  more  complicated  cases  or  in  cachectic  subjects,  the  effusion  may 
be  extensive,  and  constitiitional  synqjtoms  with  febrih*  disturbance  severe.  Under  favor- 
able conditiotis,  this  inflammatory  material  will  be  absorbe<l  with  the  effused  blood.  The 
true  reparative  material  is  ptmred  out  about  the  sixth  or  ninth  day,  and,  when  no  displace- 

>  1  am  iudebted  to  a  valued  pupil,  Mr.  W.  H.  Harsant,  for  th«j  above  description  of  the  splint. 
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ment  exists,  it  will  be  effused  only  between  the  ends  of  the  broken  bones  ;  when,  however, 
the  bones  are  couiniinuted  it  will  be  more  diffused.  When  they  are  misplaced,  it  will  be 
still  less  defined,  and  when  the  periosteum  is  much  separated  or  torn,  it  will  be  poured  out 
around  the  bones  as  a  provisional  callus.  The  true  reparative  products  are  chiefly  poured 
oat  by  the  periosteum  and  endosteum,  though  the  soft  parts  around  at  times  add  their 
quota.  In  the  flat  bones,  the  ossifleation  ot'  this  reparative  material  has  a  preliminary 
fibrous  tissue  stage,  and  in  the  long  after  the  blood  has  been  absorbed,  the  cell  infiltration 
passes  on  to  the  formation  of  connective  tissue  or  neoplasm  which  subsequently  ossifies,  in 
rare  cases  passing  through  the  stage  of  fibro-cartilage.  In  children,  it  is  probable  that  the 
cartilaginous  stage  always  precedes  the  osseous,  while  in  adults,  the  bone  is  poured  out  at 
once,  which  is  probably  always  the  case  in  all  rapidly  repairing  fractures. 

Ossification  may  take  place  in  the  periosteal  blastema  or  in  the  endosteal  or  in  both — 
these  points  being  greatly  determined  by  the  relative  position  of  the  broken  ends  of  the 
shaft  of  the  bone  and  the  comminution  of  the  fragments  ;  great  displacement  and  separa- 
tion of  the  fragments  being  bridged  over  or  cemented  together  by  irregular  masses  ot* 
connecting  bone  tissue. 

When  immobility  of  the  broken  bones  has  not  been  maintained,  the  bone  cement  or 
provisional  callus  will  be  very  extensive.  In  the  ribs  where  it  is  impossible  to  prevent 
movement,  there  is  always  some  ensheathing  callus ;  indeed,  Dupuytren's  ring  of  provi- 
sional callus  is  constant.  In  the  clavicle  also  it  is  common.  In  other  bones,  it  will  vary 
with  the  amount  of  movement  that  has  been  allowed  in  their  treatment.  When  the  move- 
ment is  very  great,  the  process  of  ossification  will  not  go  on  kindly,  and  ligamentous  or 
fibrous  union  will  remain,  giving  rise  to  an  ununited  fracture,  and  occtisionally  a  false 
joint  h  formed.  (A  splendid  example  of  this  is  represented  in  Fig.  540.)  The  rapidity 
with  which  ossification  or  true  bony  union  is  obtained  in  fracture  depends  much  on  the 
degree  of  immobility  insured  to  the  broken  bones  and  the  constitutional  power  of  tlie 
patient. 

The  period  in  which  the  several  parts  of  the  reparative  process  are  usually  completed 
after  fractures  of  adult  human  bones  are  reckoned  thus  according  to  Paget : — To  the  second 
or  third  day  after  the  injury,  inflammation  in  and  about  the  parts ;  thence  to  the  eighth 
or  tenth  seeming  inaction,  with  subsidence  of  inflammation  ;  thence,  to  about  the  twentieth, 
production  of  the  reparative  material,  and  its  gradual  development  to  its  fibrous  or  carti- 
laginous condition  ;  thenceforward  its  gradual  ossification,  a  part  of  the  proce.<s  which  is 
most  variable  in  both  its  time  of  conmiencement  and  its  rate  of  progress,  and  which  is 
probably  rarely  comi)l<'t<^d  before  the  ninth  or  tenth  week. 

In  open  or  compound  fractures,  repair  goes  on  very  much  in  the  same  way  as 
in  simple,  and  when  they  are  made  simple  by  sealing  the  wound,  precisely  in  the  same 
way.  When  the  wound  is  left  open  and  suppuration  takes  place  in  the  soft  parts  around 
the  broken  fragments,  repair  goes  on  through  granulation,  the  granulation  tissue  subse- 
quently ossifyinjj  and  j)assing  into  bone-cells;  the  process  of  repair  under  these  circum- 
stanie^  being  more  gradual  than  where  the  reparative  material  is  poured  out  between  the 
broken  bones,  and  goes  on  directly  to  ossify. 

At  tinjes  after  a  simple  fracture,  but  more  commonly  after  a  compound,  the  fractured 
bone  inflames,  and,  as  a  result,  the  broken  fragments  die  wholly  or  in  part,  re|>air  is 
retarded  and  cannot  be  p<'rfected  until  the  necrosed  bone  has  been  cast  ofl'  or  removed. 
In  comminuted  compound  fracture,  this  result  is  more  common  than  in  less  complicated 
cases.  In  gunshot  injuries  of  bones  this  comminution  of  the  bone  is  the  chief  point  of 
difference  between  th<»m  and  other  compound  fractures. 

Comjjound  fractures,  as  a  rule,  retiuire  for  their  repair  three  or  four  times  the  period 
required  in  simple. 

Uniinited  fractures  are  met  with,  when,  from  any  local  or  general  cause,  ossific 
union  is  delayed  or  does  not  take  place  between  the  broken  ends  of  the  hones,  and  in  by 
far  the  hulk  of  cases,  this  is  the  result  of  a  want  of  that  complete  rest  and  quiet  which  is 
so  essential  for  the  ossific  union  of  a  broken  hone.  When  the  ends  of  the  broken  Ume  are 
kept  asunder,  ossific  union  is  likewise  sure  to  be  retarded  or  prevented,  and  also  when  any 
muscle  or  fascia  is  placed  between  the  broken  fragments.  In  feeble  cachectic  and  syphi- 
litic subjects  the  same  want  of  repair  may  likewise  be  met  w  ith. 

Failures  in  the  reparative  process  depentl  therefore  on  some  failure  in  the  general  power 
of  the  patient,  want  of  care  in  the  local  treatment  of  the  case,  or  on  some  local  cause. 
The  union,  however,  is,  as  a  rule,  simply  delayed. 

Hamilton  calculates  that  such  delayed  union  occurs  once  in  "*t)0  cases,  hut  this  average 
I  believe  to  be  too  high.     It  is  chiefly  found,  according  to  Norris  ("Amer.  Journ.  of  Med. 
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Fig.  540. 
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Ftttae  Joint 
in  Htunrruff 

Prop.  Uio*',  r.iiy'K  Mu». 


Science,*  1842),  m  tlie  thijili,  leg;,  rtim.  IbreftriD,  and  lower  jaw.     I  havf  seen  it, however, 
iu  the  clavicle  and  in  t)ie  ril,s,  juui  ca#es  jire  recorJed  in  wliich  it  was  nn'i  \viili  in  ihe  spine. 

In  the  inajoritv  of  ctiscs,  tin?  inijon  of  the  broken  Imneji;  is  by  fibrous  tissue  wliich  Itus 
fjjiled  to  ossify.  In  Prep.  1110*",  Guy's*  Museum,  this  condition  is  well  exemplitied,  tho 
ends  of  the  bone  being  pointed  and  firinly  joined  by  lijja- 
raenlous  tissue.  The  length  of  this  tissue  varies  in  diJ- 
t'eivnt  easels.  In  exc<'jiti«iniil  in.Htjaices,  the  end^s  <»r  the 
bone  are  rounrled  and  iutdo^fil  liy  u  strong  capsular  lipi- 
mint.  and  thus  a  fhlst'  joint  is  formed,  which  is  well  ex- 
tnipliticd  in  a  specimen  of  fracture  of  the  forearm  (Guy's 
JIusiMim,  1110™),  but  8iill  better  in  that  of  the  buinerud 
(Prep,  11  Kj*^),  (Fijr.  ii\{\)  in  which  the  ends  of  the  bone 
arc  (Studded  with  tihro-cartilage,  and  complete  movenient 
existed. 

In  more  rare  cases  there  is  a  total  absence  of  all  uniting 
medium. 

Treatment. —  Regarding  a  large  majority  of  cases  of 
ununited  fi*acture,  as  examples  of  delayt'd  union,  due  to 
a  want  of  that  absolute  immobility  of  the  fractured  limb 
which  is  so  essential  ior  its  repair,  the  most  esseniial  point 
to  br  observed  iu  treiitmenl  is,  tht^  application  of  an 
nbsitluttjly  immovable  apparatus,  which  may  be  found  in 
out*  of  the  forms  of  splint  describt'd  as  immovable,  such  as  that  of  bfareh,  ^^^  ami  flour, 
chalk,  (dasler  of  Paris,  or  licjind  glass,  with  guttii-percha,  millboard,  zinc,  or  felt;  the 
joints  above  and  below  the  broken  bone  luring  included  iu  the  apparatus,  wliile  tonic  con- 
gtilulifmal  treatiaeiit  is  at  tho  sanu*  time  observed. 

When  the  limb  is  thus  lirnily  lixed,  rest  and  the  non-i»se  of  the  limb  is  eoarcely  neces- 
Kiry  :  iinleed,  under  certain  cirfumstauces,  the  moderate  use  of  the  limb  setnns  to  be 
beneficial,  and  in  sr\  cml  cases  under  my  cure,  repair  seems  to  have  been  hastened  by  such 
a  liciMise.  John  Hunter  saw  the  truth  embodied  in  these  remarks,  having  asserted  in 
1787  :  •*  When  the  uniting  process  in  Iracturcs  is  bnukwards,  the  parts  should  nof  be  kept 
at  jK'ri'ect  rest.  1  have  seen  fractures  of  the  leg  wliicb  would  not  otherwise  unite,  do  so 
after  patients  were  up  on  their  legs,  the  fraetured  bones  being  well  su|vplied  with  in>n 
splints,  &c,"  (M.S.  Led.),  AVhen  these  means  fail,  the  ends  of  the  bone  may  be  well 
rubbed  together  to  excite  action  belbre  rhe  re-application  of  splints,  or  subcuianeously 
scored  with  a  tenotomy  knile.  Av)iile  in  still  older  cases  the  bones  may  be  faj«tene<l  together 
by  means  of  wire  sutures,  or  drilled  aJid  secun^l  with  ivory  pegs,  the  credit  of  this  latter 
suggestion  being  due  to  Dielfenbaeh.  Dr.  Physiek,  of  Philadelfdiin,  years  ago  (1H(I4) 
suggested  the  introduction  of  a  selon  between  the  ends  of  the  broken  hones,  and  Norris 
reports  that  good  success  has  foUowctl  tlie  practice,  h\  out  of  72  cases  being  successful. 
The  object  of  the  trealmeul  is  to  exc^iie  local  action  between  the  IragnuMits,  and  vvla'a  tliis 
is  secured,  the  seton  may  l»e  removed.  With  the  same  view  iMalgaigne  introtluced 
acupuncture  needles  between  the  bones,  and  Miller  and  M.  lilandin  subcutaneously  scraped 
with  a  tenotomy  knifi?  the  ends  of  the  bones  or  the  connective  tissue. 

Resection  has  also  been  practised,  and,  according  to  Non-is,  with  success  in  thirfy- 
scvon  out  of  sixty-four  cascg.  The  operation,  however,  is  formidable,  and  sliould  only  be 
Undertaken  where  there  is  no  ho[R^  of  minor  measures  being  successful,  the  en<ls  of  the 
fragments  being  far  apart,  and  the  condition  of  the  limb  saeh  as  to  render  some  risk  justi- 
fiuble  to  gain  the  desired  end.  1  have  perl'ormed  this  operation  lor  ununited  fractures  of 
the  femur  ant!  humerus  with  exeelh-at  results. 

I>r.  II.  J.  IJigelow,  of  Harvard,  has,  however,  met  with  considerable  swocass  in  detach- 
ing the  periostetim  for  about  half  an  inch  IVom  the  extremities  of  the  atfecteil  bone  with 
ihe  muscles,  taking  oH*  the  ends  of  the  hones  and  securing  the  resected  portions  together 
by  strong  wii-e  passed  through  half  the  ibickiiess  of  the  shaft  of  either  fragment;  the 
periosteal  flaps  may  also  be  united  by  sutures.  The  limb  should  then  be  jixeil  on  a  splint. 
The  wire  can  be  left  in  place  witliout  fear  from  two  to  six.  m<uiths.  He  cin*etl  t»m  out  of 
eleven  cases  where  this  0[)eration  was  performed.  (•  American  ,7onrn,  of  Med.  Sciences,* 
lrtr»7.)  [Transplanting  a  piece  of  bone  by  placing  it  between  the  fragments  has  been 
proposed.  An  exhaustive  account  of  the  treatment  of  ununited  fractures  will  be  found  in 
Agncw**  Surgery,  vol,  i],  ! 

It  occasionally  happens  that  a  fracture  which  h.ul  united  becomes  disunited  after  fever, 
scurvy,  or  other  enfeebling  cause,  and  I  have  had  one  very  marked  Ciise  of  this  in  the 
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Fig.  542. 


ives  relief  without  suppuration,  which  is  liable  to  follow  drilling,  and  almost  certain  to 

lilt  from  the  operation  of  excision. 

'.t  may  be  undertaken  whenever  there  is  a  possibility  of  overcominjj  the  causes  that  pave 

f  to  the  deformity  after  the  original  fracture ;  and  is  accomplished  by  bending,  either 

ae  or  combined  with  powerful  extension. 

riie  time  after  the  fracture,  at  which  it  may  be  attempted,  is  only  limited  by  the  ability 

he  surgeon  to  rupture  the  bond  of  union. 

!f  the  bone  be  healthy,  there  is  no  danger  of  fracturing  in  any  situation  but  that  of  the 

pnal  lesion.    The  occurrence  of  erysipelas,  abscess,  necrosis,  or  pysemia  is  too  i-are  to  be 

sidered  an  objection  to  the  operation.     Non-union  seldom,  if 

r  occurs.    The  results  as  to  correction  of  deformity  and  as  to 

fulness  are  uniformly  satisfactory.^ — J.  B.  R.] 

iVhen  the  bone  has  united  too  firmly  to  permit  of  re-fracture, 

should  be   divided    by  ft  subcutaneous  section,  or   by  some 

ting  of)eration.    Key  did  this  latter  operation  in  the  leg  in  1 839 

Juy's  Hosp.  Rep.,'  series  i,  voL  iv),  and  Lister  more  recently 

done  the  same  (*  Brit.  Med.  Journ.,'  18G8).     The  subcuta- 
•us  section   should   be   performed  in  a  similar  way  to   that 
•pted  by  W.  Adams  in  dividing  the  neck  of  the  thigh-bone 
h  a  saw  or  chisel. 
These  operations,  however,  are  only  to  be  undertaken  when 

local  deformity  is  great  and  the  limb  useless. 

n  the  incomplete  or  green-stick  fractures  of  infancy,  if  the 

le  be  not  straightened,  strange  deformities  ensue.      In  the 

e  depicted  in  Fig.  542,  such  a  result  was  to  be  seen,  the  bent 

a  and  fibula  having  been  much  thickened  by  the  deposition 

bone  in  the  concavity  of  the  arch,  the  bone  metisuring  across      HyperostodB  after  green- 

centre  six  inches.    It  was  taken  from  a  girl,  twelve  years  old.  gtick  ftacture. 


SPECIAL  FRACTTTRES—FRACTUBES  OF  THE  TIPPER  EXTREMITY. 

fractures  of  the  cranium  and  spinal  column  have  already  received  attention  ;  those  of 
lower  jaw  have  been  described  in  page  422,  and  those  of  the  nose  and  sternum  in 
kpter  xvii. 

E^'raoture  of  the  clavicle  is  generally  the  result  of  indirect  violence  such  as  a  fall 
>n  the  shoulder,  and  when  of  direct  it  is  usually  compound  or  comminuted.  Hamilton 
1  Gurlt  record  examples  from  muscular  action,  and  I  have  seen  one  in  a  man,  act.  44 
ho  had  had  syphilis  nine  years  before),  from  simply  lifting  a  heavy  weight  from  the 
>und.  The  bone  broke  near  the  sternal  end  with  a  snap,  and  a  good  recovery  followed, 
le  case  was  brought  under  my  noticH  by  Mr.  Couling,  now  of  Brighton,  when  hou^e- 
i^eon  at  Guy's.  The  statistics  of  the  Middlesex  Hospital,  as  compiled  from  the  exj>e- 
tnce  of  sixteen  years,  by  Messrs.  Fowler  and  Hulke  ('  Holmes's  System,*  vol.  ii),  prove 
e  clavicle  to  be  more  frequently  broken  than  any  oth<;r  single  bone,  the  radius  standing 
xt  in  order,  although,  including  fracture  of  the  radius  with  the  ulna,  the  fracture  of  the 
ivicle  stands  second.  Half  the  recorded  cases  occurred  in  children  under  five  years  of  age. 
The  bone,  as  a  rule,  is  broken  about  its  centre,  although  fractures  of  either  extremity 
3  met  with.  The  line  of  fnicture  with  rare  exceptions  is  oblique  from  without  inwards, 
d  from  before  backwards :  the  inner  fragment  having  commonly  a  tendency  to  ride 
ir  the  outer,  the  outer  fulling  downwards  and  backwards. 

riie  symptoms  are  generally  well  marked.  There  will  be  inability  to  move  the  arm 
fiy,  with  pain  in  the  attempt,  the  patient  supporting  the  arm  of  the  affected  side.  On 
'paring  the  shouhlers  of  the  two  sides,  the  joint  on  the  affected  will  be  placed  lower 
more  forward  than  on  the  sound,  and,  at  the  same  time,  drawn  nearer  to  the  median 
of  the  body,  even  for  an  inch  where  the  displacement  is  great.  On  jmssing  the  finger 
'  the  broken  bone  some  depression  and  corresponding  elevation  of  the  broken  fragments 
Jbe  made  out,  and  when  the  examination  is  made  after  the  expiration  of  days  with  the 
■On  of  much  solid  material.  Crepitus  can  sometimes  be  detected,  but  it  need  not  be 
*<i  for — this  symptom,  with  the  amount  of  displacement,  depending  much  upon  the 
^*'  the  fracture  and  its  situation. 

^  more  complete  consideration  of  this  subject  will  be  found  in  my  paper  published  in  the 
*^»-gh  Medical  Journal  for  July  and  August,  1878.] 
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person  of  a  young  lady  who  had  lier  thigh  fractured  abroad,  and  subsequently  became  the 
subject  of  tropical  fever.  In  her  case,  although  the  bond  of  union  completely  gave  way, 
she  subsequently  obtained  a  firm  limb  by  means  of  local  immobility  and  constitutional  tonics. 
These  ciises  ought  to  be  classed  with  others  in  which  the  cicatrices  of  burns  or  old  ulcers 
break  down  under  some  enfeebling  influence,  and  heal  under  tonic  and  general  hygienic 
treatment.     In  the  treatment  of  all  these  cases  time  ought  not  to  be  estimated  too  closely. 

[Vicious  union.] — The  deformities  that  follow  badly  united  fractures  require 
at  times  surgical  treatment,  and,  when  the  surgeon  is  consulted  during  the  first  few 
weeks  of  the  case,  chloroform  should  be  given  and  the  bone  refractured  and  set  in  good 
position — it  being  quite  justifiable  to  employ  considerable  force  to  attain  this  end.  In 
young  subjects,  this  re-fracture  is  rarely  attended  with  difiiculty,  while  in  the  adult,  some 
is  usually  found.  Qilsterlen  and  Skey  were  strong  advocates  for  this  practice,  the  former 
having  employed  it  up  to  the  twenty-fourth  week,  atid  the  latter  on  a  boy,  aet.  15,  thirteen 
months  after  the  fracture. 

[The  availability  of  subcutaneous  refracture  in  mal-union,  after  imperfectly  treated  frac- 
tures, is  not  properly  estimated  by  the  majority  of  the  profession.  It  is  esjiecially  adapted 
to  angular  deformity  and  shortening  after  fracture  of  the  bones  of  the  extremities. 

The  general  rule  to  govern  the  selection  of  cases  for  refracture  may  be  formulated  some- 
what in  this  wise, — when  the  deformity  is  attributable  to  causes  incidental  to  the  first 
fracture,  but  avoidable  in  the  second,  and  is  of  sufficient  degree  to  interfere  with  perfect 
motion,  or  to  cause  persistent  pain  or  great  unsightliness,  refracture  is  to  be  employed  as 
a  means  of  relief. 

The  period  after  the  injury  that  refracture  may  be  attempted,  varies  from  a  few  days 
or  weeks  to  many  months.  I  have  known  a  badly  treated  fracture  of  the  femur  to  be  re- 
fractured  after  the  lapse  of  more  than  six  months,  and  the  shoitening  to  be  thus  reduced 
from  about  2  j  inches  to  about  \  inch.  The  simplicity  of  the  operation,  and  the  ready 
cure,  de{)ending  upon  the  fact  that  the  refractured  bones  are  immediately  set  before  lacera- 
tion of  the  soft  parts  occurs  through  motion  of  the  fragments,  make  the  procedure  justifiable 
in  the  great  majority  of  cases. 

When  the  fracture  is  too  firmly  consolidated  to  allow  replacement  by  mere  bending  and 
rotation  with  the  hands,  it  becomes  necessary  to  use  some  method  that  gives  a  better 
opportunity  of  utilizing  the  strength  of  the  operator.  Thus,  he  can  make  a  fulcrum  by 
bringing  the  limb  across  the  end  of  a  table,  or  by  placing  a  hard  block  or  pad  under  the 
convexity  of  the  angular  displacement.  Again,  he  can  bind  a  straight  splint  along  the 
limb  from  the  seat  of  fracture  to  or  beyond  the  distal  extremity,  and  thus  control  the  joints 
and  gain  leverage.  At  the  same  time,  by  placing  a  similar  supjwrt  upon  the  limb 
above  the  point  to  be  fractured,  he  can  render  the  occurrence  of  fracture  at  a  new  situation 
impossible.  This,  however,  is  probably  never  necessary.  Another  device  of  a  mechanical 
kind  is  a  screw -press  or  clamp,  by  which  gretit  pressure  can  be  exerted  to  break  down  the 
arch  formed  by  the  angular  union.  These  methods  may  be  assisted  at  times  by  powerful 
extension  which  can  be  made  by  compound  pulleys.     To  obtain  a  firm  hold  on  the  limb 

Fio.  541. 


Method  of  fasteniQf;  pnlloy-rope  to  limb. 


for  the  pulleys,  and  yet  to  distribute  the  ])res8ure  so  as  not  to  bruise  the  tissues.  Dr.  Levis 
has  recently  (levis<?d  an  effective  appliance  by  which  to  attach  the  pulley  rope.  It  eonssisis 
of  a  strong  iron  hook,  the  u()per  part  of  which  is  attached  to  a  flat  plate  about  seven  inches 
long  and  two  wide.  This  plate  is  sliglitly  curved  transversely  to  apply  itself  to  the  limb, 
and  is  roughened.  Ou  tlie  upper  surface  of  this  plate,  at  each  side,  there  extends  a  serrated 
longitudinal  ridge  in  which  the  cord  attaching  the  plate  to  the  extremity  is  caught  as  it 
encircles  the  limb. 

Refracture  is  the  best  method  of  correcting  deformity  after  maltreated  fractures,  because 
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it  gives  reli<^f  witliiuut  sii{ipiii*alion,  wliicli  ia  liable  to  follow  drilling,  ami  almost  cerliiin  to 
re.-iilt  from  the  oj><'ratJon  o\'  fxcislon. 

It  may  be  iinfl«'rtakt*n  wlicnevt^r  there  is  a  f>ossibilily  of  overcominfi  rhe  cuuses  tlint  pave 
rise  to  the  deforuiity  after  llic  orijxinal  fnicture  ;  and  is  accom|jlishfd  by  b<*n(ling,  either 
aloTic  or  combined  with  [>ovvei-ful  extension. 

Tlie  tinu'  iift<*r  the  fnictuiv,  at  whii-li  it  may  be  attempted,  ia  only  limited  by  the  ability 
oflho  sui^coni  to  rnpture  tin;  bond  of  union. 

If  the  bone  be  bealtliy,,  iliere  is  no  dnnjrerof  fracturing  in  any  situation  but  ihat  of  ilit* 
original  lesion.     Tlie  occurrence  of  erT^^i|>eIas,  ab.^dess,  necrosiji?-,  or  [.»ya^mia  is  too  I'are  to  be 
considererl  nit  tibjeclion  to  Uie  oj)erution.     Non-union    seldom,  if 
e^pr  occurs,    Tlie  resnlis  as  to  correction  of  deformity  and  us  to  Fig.  542. 

usefnlnesi*  are  uniforinly  satisfactory.' — .1.  li.  K.] 

When  the  bone  lias  united  too  iirmly  to  |>ermit  of  re-fracfare, 
it  sliould  be  divided  by  a  subcutaneotjs  section,  or  by  sonic 
cnttintr  o|rfM"ation.  Key  did  this  huter  operation  in  the  leg  in  1  >^:VJ 
('  Gay's  Hosp.  Kep.,'  series  i»  vol.  iv),  and  Lister  more  recently 
has  done  tlte  ©jinn*  (*  1^'it-  Med.  .Tonrn./  IHftH).  Th«  t^ubcuta- 
neons  t*ection  shouhl  be  performed  in  a  similar  way  to  that 
adopted  by  W.  Adams  in  dividing  the  neck  of  the  thigli-boue 
with  a  flaw  (»r  cltiiseh 

These  operations,  howevr-r,  nre  only  to  be  ntidertaken  when 
the  local  detormily  is  great  and  the  linih  useless. 

In  the  jnconifdete  t^r  green-slick  fractures  <»f  infancy,  if  the 
bone  he  not  straif^hteneil,  strange  deformities  ensne.  In  the 
case  de[ucled  in  Fig.  *'>42,  8Hch  a  result  was  to  be  seen,  the  l>ent 
tibia  and  tibula  having  been  much  thickened  by  the  di^potiition 

of  bone  in   the  concjivify  of  the  arch,  J  he  bone  measuring  across      „ypero.w  .fii-r  ^r«fl- 
iis  centre  six  inches.    It  waa  taken  from  a  girl,  twidve  year*  old.  ^iw^  fnvcturf. 
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SPECIAL  FRACTURES—FRACTURES  OF  THE  UPPER  EXTREMITY. 

Fractures  of  the  cranium  and  spinal  column  have  already  received  attention  ;  tliose  of 
the  lower  jaw  have  been  described  in  page  422,  and  those  of  the  nose  and  sternum  in 
chapter  xvii. 

Fracture  of  the  clavicle  is  generally  the  resnk  of  indirect  violen«'e  such  an  a  fall 
upon  llie  slioultler,  and  when  uf  direct  it  is  usitally  compound  or  comminuted.  Hamillon 
and  Uiirit  record  exam|des  from  musenlar  action,  and  I  have  seen  one  in  a  man,  a;t.  4-t 
(who  had  had  sypiiilis  nine  years  before),  from  simply  lifting  a  heavy  weight  from  the 
ground.  The  bone  broke  near  the  sternal  eail  with  a  snap,  and  a  good  recovery  followed. 
The  case  was  bi*oaght  under  my  notice  by  Mr.  Coaling,  now  of  Urighton,  when  house- 
surgeon  at  Guy's.  The  slatisijcs  of  the  Middlesex  Hospital,  as  com[(«led  from  the  exjie- 
rience  of  sixleen  years,  by  Messrs.  Fowler  anil  Mulke  (•  Holmes's  System,'  vol.  »i),  prove 
the  cinvicle  to  be  more  fre<piently  brnkeii  than  .iny  other  single  hone,  the  raditts  standing 
next  in  order,  although,  inchiding  fracture  of  the  radius  with  tl»e  ulna,  the  fracture  of  the 
clavicle  stands  secoufi.     Half  the  recorded  cases  <«.'cnrred  in  children  under  live  years  of  age. 

Tiie  bone,  a-^  a  rule,  is  hrokeii  about  its  centre^  although  fractures  of  either  extremity 
are  met  with.  The  line  of  Jractwre  with  nire  exceptions  is  oblitpie  from  without  itiwards, 
an<l  from  before  backwanls:  the  inner  fVugment  havinj;  commonly  a  tendency  to  ride 
over  the  otiter.  the  outer  falling  downwards  and  hiickvvards. 

The  si/mjjtoms  are  generally  well  marked.  There  will  be  inability  to  move  the  arm 
frei'JY,  with  pain  in  the  attempt,  ttie  patient  supporting  the  firm  of  the  affected  side.  On 
comparing  the  sh<iulders  of  the  two  sides,  the  joint  on  the  affected  will  be  placed  lower 
and  more  forward  than  on  the  sound,  and,  at  the  same  time,  drawn  nearer  to  the  median 
line  of  the  body,  even  for  an  inch  where  the  displacenicnt  is  great-  On  parsing  the  tingt^r 
over  the  broken  bone  some  de[>ression  and  corresponding  elevati<in  of  the  broken  fragments 
will  he  made  out,  and  when  the  examination  is  made  after  the  exjtiration  of  days  with  the 
effus'ion  of  niuch  s<»litl  material.  Vrejittus  e;in  sometimes  be  delected,  but  it  need  ni>i  be 
looked  for — this  symplom,  with  the  amount  of  disphn'cment,  depending  much  upon  the 
line  of  the  fracture  and  its  situation. 

f  A  tiiorc  txuuplett*  consideration  of  thia  sabject  will  l>e  found  in  my  j>a.pt'r  puhliBhed  hi  the 
Ediaburgh  Medical  Journal  for  July  and  August,  1878- J 
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Dr.  R.  Smith,  of  Dublin,  points  out  ('  Treatise  on  Fracture,*  ISoO),  how  in  fractures  of 
tlie  acromial  end  of  the  bone  between  the  conoid  and  trapezoid  ligaments,  there  is  scarcely 
any  displacement  of  either  fragment  ;  and,  under  these  circumstances,  the  diagnosis  has 
to  be  made  by  the  pain  produced  on  pressure  over  the  broken  point,  and  the  crepitus  educed 
by  the  movement  of  the  bones  in  opposite  directions  through  the  fingers.  He  also  shows, 
how  in  fracture  external  to  the  trapezoid  ligament,  the  inner  fragment  being  drawn 
upwards  by  the  trapezius  muscle,  the  displacement  is  great. 

In  children,  incomplete  fractures  of  this  bone  may  occur  (Fig.  536). 
Fractures  of  the  clavicle  are  sometimes  comminuted  and  compound,  and  occasionally 
complicated  with  some  severe  injury  to  the  vessels  beneath.  In  the  case  of  the  late  Sir 
It.  Peel,  the  accident  was  followed  by  a  pulsating  blood-tumor  which  was  supposed  to 
have  been  due  to  a  rupture  or  laceration  of  some  large  vein,  probably  the  subclavian, 
while  from  the  severe  pain  that  attended  the  injury,  some  of  the  nerves  of  the  brachial 
plexus  were  believed  to  have  been  injured.  Mr.  Erichsen  has  recorded  (*  Brit.  Med. 
Journ.,*  June  7,  1873)  a  case,  in  which  the  subclavian  vein  was  compressed  by  a  fragment 
of  a  broken  clavicle,  and  in  which  amputation  of  the  shoulder-joint  was  performed  on  the 
sixteenth  day,  and  I  have  seen  one  in  which  a  broken  clavicle  was  followed  by  arrest  of 
pulsaticm  in  the  artery  of  the  corresponding  arm.  At  St.  George's  Hospital,  there  is  a  spe- 
cimen in  which  the  end  of  the  fractured  bone  was  driven  through  theinternal  jugular  vein. 
Fractures  of  both  clavicles  have  also  been  recorded.  1  have  seen  this  more  than  onoe 
in  children. 

Treatment. — Daily  ex()erience  proves  that  fractures  of  the  clavicle  unite  without  any 
treatment,  and,  moreover,  by  palpable  deformity  shows  that  where  treatment  has  been 
employed,  the  union  is  neither  perfect  nor  satisfactory.  Daily  exi)erience  likewise  proves 
that  in  most,  if  not  all  cases  of  fracture  of  the  clavicle,  the  bones  fall  well  into  place  on 
the  patient  assuming  the  recumbent  position.  In  young  ladies,  and  in  others  where  it  is 
a  matter  of  importance  to  prevent  deformity,  this  recumbent  position  in  bed  may  be  main- 
tained for  about  three  weeks  till  union  has  fairly  taken  place  ;  but  children  and  men  will 
rarely  be  found  willing  to  follow  such  a  line  of  treatment,  and  happily  it  is  not  required, 
for  ni'arly,  if  not  quite  equally  good  results  will  be  secured  by  imitating  what  takes  place  on 
the  patient  assuming  the  i-ecumbent  position,  viz.,  by  fixing  the  lower  blade  of  the  scapula  to 
the  cliest,  binding  down  its  angle  to  the  thorax,  and  thus  preventing  the  tilting  forwards 
and  rotation  of  the  bono  through  which  the  deformity  takes  place. 

The  plan  I  have  now  adopted  for  some  years  is,  to  place  a  pad  over  the  blade  of  the 
scapula  below  its  spine,  and  to  bind  the  bone  firmly  to  the  thorax  by  means  of  broad 
strips  of  strapping  obliquely  encircling  half  the  chest  from  the  spine  to  the  sternum,  at  the 
same  time  supporting  the  affected  arm  in  a  sling,  and  drawing  the  hand  upwards  towards 
the  o|)posite  shoulder.  This  same  method  is  also  advocated  by  Dr.  E.  Hartshorne,  of 
Pennsylvania.'  Wliilst  the  strapping  is  being  fixed,  the  scapula  should  be  well  tilted 
ba(;kwards  by  elevating  the  arm,  or,  the  patient  should  be  kept  in  the  recumbent  |>08ition. 
When  this  practice  cannot  be  followed,  the  elbow  should  be  brought  forward  to  a  |ioint 
below  the  nipple  of  the  atiected  side  and  the  hand  drawn  over  the  op|)Osite  shoulder.  Tlie 
old  plan  of  fixing  the  pad  in  the  axilla  and  using  a  figure-of- 
Kio.  543.  eight  bandage  is  of  no  benefit,  and,  moreover,  causes  much  dis- 

comfort to  the  patient. 

The  axillary  pad  of  Desault  is  at  times  serviceable,  and 
nijiy  be  employed,  being  e»sily  fixed  by  a  broad  piece  of 
stiap|)ing  ma«le  to  encircle  the  shoulder.  In  addition  to  the 
psul,  Professor  Gordon,  of  Belfast  ('Dublin  Quart.,'  18r)l>), 
n'commen<ls  the  injured  arm  to  be  extended  downwards  and 
firmly  fix(?d  to  the  body  by  a  handagn,  permanent  extension 
l)«!ing  kept  up  by  means  of  a  band  fastened  to  the  foi*earm  flexed 
at  right  angles,  and  below,  around  the  perineum  or  upfwr  \vMi 
of  thf  thigh. 

Fractures  of  the  scapula,  probably,  are  always  the  re- 
sult of  direct  viohince,  although  a  fracture  of  its  neck  may  be 
produced  by  a  fall  upon  the  shoulder. 

The  body  of  the  bone  may  be  fissured  in  any  direction  (Fig. 
Fia.turo.)rH.npHia.  543),  tliougli  mucli  displacement  is  rare. 

I'r.'i,.  i(n»r-*  Guy-sMus.  j,,  j^jg  accident,  mobility  of  the  broken  bone  and  crepitus 

['  See  Pennsylvania  Hospital  Reports,  vol.  ii.] 
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mny  usually  be  m:ule  out  by  maiji|>ii1«lion :  tliou^rli  in  fat  subjects  and  wlien  effusion  exisla 
the  diajinosis  may  be  diJlk'nlt. 

TitEATMEST A  brojul  pfjfl  cnrefully  ntljusiet?  nnd  ki'pt  in  position  by  meanp  of  broad 

Btrijis  nf  jiltti^tpr  encircling  Iiiilflbp  tbonix,  the  arm  l>cin}j;  kept  cpiict  nnd  fbe  elbow  rai.«t?d 
in  R  sling,  is  usimlly  sutHcient  ti"eatmcnr,  although  a  good  shield  of  gutta  |>erohB  or  felt 
may  im  somotimer*  WneHcial. 

The  acroniiuH  process  may  be  fr«€tur*Ml  ncro?**  itf«  bnsp  or  in  nny  other  pnrt,  and,  when 
it  is  «o  the  outer  frajifinetil  is  generally  drawn  downwards  with  the  uinu  [irodueing  a  drof>- 
ping  of  the  bijonlder.  The  nccidenl  eun  readily  be  made  out,  on  tracing  the  spine  of  th<^ 
scapula  outwards,  by  the  deformity,  the  brenk  in  ihe  normal  line  of  the  bone,  and  tlie  locnl 
]>ain,  if  not  by  the  sofinmlion  of  the  fraginenis.  There  is  also  loss  of  power  in  the  arm 
nud  jdtenition  in  its  uutline. 

It  should  be  treated  by  raising  the  elbow  by  meana  of  a  good  slirig  or  bandage,  a  fimall 
axillary  pnd  and  a  circular  bainlage  binding  tlie  arm  to  the  iliorax.  The  union,  however, 
is  often  ligamentous,  it  l)eing  impossible  to  keep  the  fmgments  of  bone  closely  in  appo- 
sition. 

Fractures  of  the  corncoid  process  nre  remarkably  rare.  I  have  seen  but  one  decidod 
instance,  and  that  in  a  girl,  let.  I'l  or  Ifi,  the  result  of  a  blow.  There  was  local  pain  and 
crepitusi  to  denote  the  injury  witli  dis|)lacement  of  the  proce^is,  its  point  being  drawn  down- 
wards by  the  biceps  muscle,  and  its  l>ttse  pityecting.  It  is  more  coiiunorily  ttsriociatcd  wiih 
dislocation  of  the  hinnerus. 

TuKATMKNT The  musclcs  attached  to  the  process  must  be  relaxed,  the  biceps  by 

flexing  the  t'orearm,  and  the  coraco-lirachiidis  by  drawitig  the  arm  forwanls  and  inwards. 
In  this  position,  the  nrm  shouhl  be  biumd  by  a  bandage,  the  bone  itself,  if  possible,  b«ing 
re'^lored  lo  its  normal  position  by  muni[>uh(tion. 

Fruetun.'s  of  the  neck  of  ihe  scttptiiu  or  of  the  ffhnoiil  fo»«a  must  be  rare.  Sir  A. 
Ctioper  descrilH'd  such  cases,  but  since  Mnlgargne  showed  how  the  symptoms  descrilied 
might  be  produced  by  dislocation  of  the  slunilder  with  fracture  of 
the  glenoid  cavity,  some  doubt  has  been  thrown  upon  the  fjues- 
tion  of  a  sim|de  fracture  of  the  neck  of  the  bone  ever  occurring. 
[Ashhurst  states  that  fracture  of  the  neck,  as  Uised  by  t'oopf-r, 
means  fracture  through  the  supra^cjtpuhii'  notch,  and  flint  lie 
liimsplf  has  seen  such  a  fniciure.]  In  (Jny'd  Museum,  prep. 
]0;>7",  there  is  a  siwcinien  of  Iraeiure  uf  the  tieck  ( l"'ig.  ."144). 
and  in  the  Royal  College  of  Surgeons  there  i:*  a  second,  the  third 
being  recorded  in  Dii  Verney.  'Traife  des  .Maladie*^  il.-;*  Os,' 
17.'j1.  Sir  A.  Cooper  gives  the  Haltening  and  sinking  of  the 
slundder,  tlie  proniinetice  of  the  acromion,  the  elongaiiou  f)f  the 
arm,  and  the  pr<'sence  of  crepitus  as  the  chief  svniplom*.  the 
head  of  (he  hinnerns  being  felt  iji  the  axilla.  lie  also  telaies 
how  the  nrm  may  be  replaced  in  its  normal  position  and  again 
displaced  on  allowing  the  arm  to  drop,  this  symptom  being  the 
chief  one  of  diagnosis  between  the  supposed  accident  ami  dis- 
location, but  when  dislocation  of  the  iiead  of  the  humerus  exists  with  fracture  o'"  the 
glenoi<l  fossa,  the  same  symptoms  are  found.  The  subject,  thereh:»re,  requires  further 
elucidation.  In  suspecled  cases  of  this  kind  Ihe  elhow  shouhl  be  raisetl,  in  <nder  to  press 
the  hea<l  of  the  bone  well  upwards  info  position,  and  kept  there  by  sling  and  bandage. 

I  have  seen  a  case  of  dislocation  of  the  head  of  ihe  humerus  downwards  and  forwards, 
complicated  with  a  fracture  of  the  lower  portion  of  the  glenoid  cavity,  the  broken  piece 
beinji  drawn  (hiwnwards. 

Fractures  of  the  humerus  form  about  one-seventh  of  all  fractures,  and  are  about 
half  as  frejpaiit  as  Iractures  of  the  clavicle  and  scapula  logelher.  They  are  coinuHudy 
the  result  of  direct  violence,  an<l  occasionally  of  muscular  actitin.  They  nuiy  be  divided 
into  fractures  ot'  the  hemi  and  tuherositirs,  sfinf),  and  rontit/it'S. 

Fractures  involving  the  fiead  and  tuberosities  are  n.-<unHy  the  result  of  a  blow  or  a  fidl 
UfHjn  the  shoulder,  although  occasionally  they  fcdlow  falls  on  the  elbow.  Jn  a  case  that 
came  under  my  care  in  1H77  and  died  from  other  injuries,  the  greater  tuberosity  wtw 
crushed  ofl'  and  displaced  upwnrils  from  a  fall  upon  the  shoulder.  Tins  accident  could 
never  have  been  made  out  during  life.  In  all  cns«^s.  the  direction  of  the  violence  is  an 
important  point  to  discover,  as  by  it  the  surgeon  ohlalns  the  best  guide  to  the  position  of 
the  fragments  as  well  lu^  the  nature  of  the  injury. 

When  the  line  of  Iracture  follows  that  ol'  the  anatomical  neckj  it  is  intrascapular;  and 
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wlicti  it  occurs,  llie  linu?  of  tlie  bone  may  be  completely  fieimrntccl  ftn<1  left  bs  a  forvigrn 
IhnIv  in  llie  joint  ;  yet  .•snrii  <-nst-8  ar<^  lerj'  rare.  In  olliers,  such  as  Fijr.  .')4')  iiliHtrure-S 
tlie  hcrtd  18  8e|(arato<l  an<l  ihe  tuberosity  tnicturod  ;  more  cnnwiionly,  ]iow<*ver,  the  trnctiin"! 
is  impacted^  the  lower  t'ragnnent  being  either  driv<*n  into  tlie  head  of  the  bone,  or  the  li^-ad 

driven  into  the  neck,  the  jjrealcr  luijerosiiy,  oa  a 
rule,  being  broken  (Fig.  54;")).  Dr.  R,  Smith,  of 
Dultlin,  sfutes  flmt  when  this  iieirident  exists,  the 
arfu  ip  t^horiened,  the  jicrotuion  process  projects, 
I  lie  shonlder  lo«es  its  rounded  lorm,  the  *hnf't  ol* 
llie  hunuTus  u|i[)ronches  the  neromion,  sind  the 
heiid  of  the  bone  eantiot  W.  I'elt.  When  tli»^  tuber- 
osily  is  broken  oi\\  ere|iiturt  mny  be  <ietected. 

In  IHi;>i^  I  !4M\v  such  a  eiise  in  ji  woman,  reC. 
.'»!>,  who  hiul  fallen  on  the  shouhler  nineteen  clavd 
previously^  the  case  having  been  In^ateil  n^  one  of 
contusion.  Shorlenin^  in  tfie  arm  of  three-quarter* 
of  an  ificli,  and  a  distinct  pr<r^minence  of  bone  with 
thiekeninir  could  be  telt  Ix'tweoii  the  acromion  and 
conieoid  process'es;  while  the  head  of  the  bone  ro- 
tated freely  in  the  glenoid  cavity.  In  it,  iherts 
ivns  some  flattening  of  the  deltoid.  A  g<x>d  recovery  t<tHik  place  with  fH-rtnanrnt  short- 
ening. I  saw  also  ft  similar  case  in  IHtJ.j,  in  an  old  man  let.  H2,  in  which  good  repair 
took  place. 

More  commonly  a  iVactiire  about  the  liead  of  the  hone  roennfs  a  fracture  in  the  //«<•,  or 
a  gfjtfiration  of  the  epip/it/siSi  the  epi|«liysis  idciiiding  the  head  an«l  the  tuberosities.    Tin* 

accident   is  genei-jdly  the  result  of  a  fall  on   the 

elbow,  and  the  symptoms  of  the  accident  are  loU 

endjJy  distinct.     The   head  of  the  bone  can  b« 

^^  felt  in  ii!^  nurmal   position,  but  is  not  movable  on 

<^^^  i^^?*"'**^^  ^    ^    \         i*«'Ht«'»?  Ihe  shaft,  while  the  end  of  the  displaced 

t«hafi  is  usually  sent  forward.     When  fmciored, 
the  hone  presents  u  sharp  edge  and  outline;  but 
when  di^phiced — an  accident  thai  can  only  occur 
in   subjects   under  iwenly-one — the  end   of   the 
hiuie  appears  roiindeil  and  slightly  convex.     It  is, 
moreover,  drawn    forward   by   the  action  of  the 
pectoral  muscles,  and  maile  to  project  beneath  th« 
coracoid  process  in  a  marked  anil  characteristic 
manner.     In  Fig.  .*j47,  taken  from  u  male  patient 
of  mine,  a*t.  l(i,  Jhia  is  well  seen. 
When  the  sepanilion  is  complete,  the  displacement  will  be  very  marked.     W)»en  partial. 
ii  will    be  cipially  characteristic,  but,  in    partial  disluculion  of  the  shaft,  some   mobility  c»f 
the  hejul  of  the  bone  will  exist.     In   this  accident  the  sliatl  may  be  al  limes  replaced  by 
manipulation,  "  but   tlie  moment   the  |  arts  atx' abandoned  to  the  uncou- 
trollcd  action  of  the  nmscles  the  deformity  recurs.'* — R.  .S'/«iVA* 

When  im[»action  of  either  fragment  exists,  no  crepilu!*  will  be  fell 
unless  forcible  niovcmetit  be  made,  when  it  may  be  elicitetl.  Cart?,  how- 
ever, should  l>e  ohsi'rved  in  seeking  for  tliis  information,  Jis  a  forciblr 
se|)aration  of  the  impacted  bones  is  a  fatal  error.  The  accident  is  gen- 
erjilly  fri  l:w*  made  out  by  the  nature  of  the  injury,  the  shortening  *>f  lh«) 
limb,  the  absence  of  crepitus,  and  the  movement  of  the  head  of  the 
biute  on  making  gentle  rotati«m  of  the  shal't. 

In  fnicnires  of  the  omttomiiHil  mck  when  the   head   of  the  booe  i« 

flriveti  into  the  tftbi-rusily  ami  shaft,  as  in  all  other  forms  of  im^Micted 

lfactui*e,  union  will  go  on  if  the  impacted  bones  are  not  dit^phvced  by  inani- 

pulafion.     The  surgeon,  therefore,  has  ordy  to  ap|dy  some  simple  8plinl, 

8Uc)j  as  an  anterior  and  (josterior  or  lalemi,  or  Stromeycr's  cushion  (Fig, 

5r»l),  lo  maintain  rest,  and  the  same  livatment  is  applied  in  t^ructiire  or 

rriirtiir^  o'   »>»o     separation  of  the  epiphyses  when  the  Iwues  have  been  rephic«*il.      In  tlitt 

j^yjji^^^^  case  illusti*ated  in  rig.  o4/,  a  ca[)ilal  arm  existed. 

I'rrp.  \\i\'Pf.  Fracture  of  the  surgical  nrck  of  the  humerus  below  the  tubemaities  is» 
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however,  probably  l!ie  most  common  form  of  accident,  and  the  line  of  rractiire  nuiy  be  trans- 
verse or  cblitjtu'  (Fiji.  5  Irt).  In  it,  uben  iIk'  boiie  i.s  broken  ahove  lire  insertion  ot  tlie  [>er- 
tonil  mu«oie — its  ii^iuiil  .«eut — the  lower  fru^nient  i.-*  «]ruwn  inwards  towsinU  llie  chest, 
whilst  the  Mfiper  fmgment  is  flmwn  tipwanls  jhhI  outwards  liy  the  inij!*<5les  lliat  rtre  inserted 
into  the  tuberosities.  The  lione  projects  t'orwar<l  or  biickwunl  iireording  to  t!je  dircetion 
of  the  frtietiire,  the  direction  de)iendtng  frn'atly  npon  that  of  the  force.  The  njore  oh1i(]iie 
the  line  of  fracture,  the  greater  the  deformity,  Inipne.lion  of  tlie  broken  fragments  nmy 
occur  in  this  us  in  ilie  last  fiactine,  the  lower  nsiially  penetrating  the  upper. 

When,  after  a  separation  of  the  ujiper  e|iiphysis  or  frneliire  throngh  the  tuberosities  or 
neck  of  the  bone,  the  upper  end  of  the  diaphysis  or  tlie  lower  fragment  of  ihe  broken  bone 
is  drawn  inward  and  forward  by  the  pectoral  nuiscles,  the  ease  may  simulate  that  of  dislo- 
cation. The  mistake,  hovvev«'r,  should  not  be  made,  as  in  t!ie  early  period  of  the  accident 
increawd  mohilily  of  tin.'  bone  and  crepitus  sJiould  he  enough  to  indicate  its  nature;  an(i, 
in  the  later  period  when  Ihe  detbnnlty  produced  by  the  end  of  the  lower  fragment  is  visible, 
I  he  accident  is  jHilpable. 

Tkkatmknt The  nalure  of  the  accident  having  b*^en  nscertainetl  and  the  question  of 

impaction  or  non-impnclion  decided,  the  treutnjent  becomes  simple,  for  in  the  hnptuted 
fracture  whether  of  tlie  anatomical  or  surgical  neck,  the  aim  should  be  to  keep  the  impacted 
bones  in  position  and  to  prevent  their  being  loosened  so  tliat  natund  processes  may  eftbcl 
a  cure  in  n  month  or  six  weeks  with  a  limitetl  degree  of  deformity;  and,  in  a  Mnn-i/u/>nt'ted 
fracture,  the  first  aim  is  to  bring  the  bones  into  as  good  apposition  as  possible,  and  l«>  keep 
them  there  by  means  oi'  sjdints  and  position.  In  doing  this  the  tendency  of  the  fracture 
has  to  be  considere«l,  which  is  that  the  lower  fragment  is  dniwn  inwards  by  the  pectoral 
muscle,  and  the  ii]t])er  fnigmcnt  outwards  by  the  scapular  niuscles.  The  best  plan  to  carry 
out  these  objects  is  to  tix  the  arm  between  any  inside  right  angular  and  outside  siraight 
splints,  the  former  exten<ling  from  the  axilla  to  the  wrist,  and  the  latter  to  the  elbow,  (he 
two  being  bound  well  together.  It  is  a  dangerous  pracii(!e  simply  to  place  the  forearm  in 
a  .sling  and  bind  the  arm  to  the  side,  [In  some  cases  this  method  of  treatment  is  very 
efficient  anil  much  more  comfortable  to  ihe  patient,  than  a  splint  extending  n|i  intt*  the 
axilla.  The  sljoulder  cap  splint  is  usually  of  little  value,  and  merely  serves  to  cover  up 
the  seat  of  injury.]  Wlieti  much  injury  to  the  soft  parts  or  any  W(»und  exists,  it  is  an 
excellent  plan  to  draw  the  arm  outward  tVom  l\w  body  at  half  a  right  angle  and  to  rest  it 
on  the  splint  with  the  tbrearm  partially  Hexed,  care  Iwdng  taken  lliat  the  lower  fragment 
is  not  dm\vn  too  far  inward,  or  to  ldn<l  it  on  Stromeyer's  etishion. 

At  other  times,  a  good  gutta-percha,  felt,  or  leather  casing,  moulded  to  the  shoulder 
ami  arm  is  very  efficient.  Krichsen  ailvises  a  bent  leather  splint,  the  angle  being  well 
pressed  into  the  axjlhi,  with  one-half  fixed  to  the  arm.  and  the  other  to  the  thorax. 

In  all  these  cases  the  surgeon  sluudd  explain  to  tin*  jmticnl  thai  some  impairment  of  the 
mobility  uf  the  limb  luny  be  expcrt4'd.  uivl  srnne  shortening  in  impacted  fractures. 

Fracttire  of  the  greater  tuberosity  is  a  recognized  accident,  and  is  iistiully 
R.ssociated  with  dtslocatiun  of  the  humerus  t«>rwards,  the  scapular  muscles  drawing  the 
tuberosity  backward,  l^r.  U.  Smith,  in  his  excellent  work  on  Fractures,  gives  a  descrip- 
tion of  two  of  these  oases.  He  describes  a  remarkable  imrrease  iii  tin*  brejtdth  of  the 
articulation,  the  |»rojecJion  of  the  acrom  on  and  Hatlening  of  the  tlidloid,  as  the  most 
striking  featun-s  of  tlie  injury.  He  also  draws  attention  to  the  vt-rffvaf  »ttfrus  eorresi>nnd' 
ing  to  the  bicipital  gmove,  formed  by  the  head  of  the  bor.e  on  the  inner  siile  and  the  di«- 
phu'Cfl  tuhiTosity  mi  the  nuter,  as  on*'  t>f  the  eliaracteristic  symptoms. 

Fractures  of  the  shaft  of  the  humerus  are  common,  and  more  reitdily  mmle 
out  as  well  as  successfully  tnalcd  than  any  uihcr  J'racture.  When  uljlique,  they  are  fre- 
quejilly  followed  by  some  degree  of  shortening,  but  this  result  is  of  little  practical  injport- 
aijce,  Jis  il  interferes  hut  slightly  with  the  funt:ltons  of  the  hand.  Such  fractures  are  as 
commtinly  the  residt  of  direct  as  of  indirect  vioh*nce,  muscular  jiclion  being  by  no  means 
itn  uncommon  ciuise.  I  have  already  mentioned  an  instiiiuie  in  which  it  occurred  in  a 
man  during  a  nisihttd  embrace,  utid  a  seconil  produced  l»y  throwing  a  ball.  Lonsdale, 
Malgaigne,  llaniilhm,  and  others  have  recorded  similar  instjincj's. 

When  tlie  fracture  is  transverse,  there  is  no  disphu'ement.  When  ohlicpje,  the  tendiMicy 
of  the  lower  fragnjcnt  to  ride  will  depend  U|M[)n  the  line  of  the  o!>liipiity  ami  its  |»osilion. 
When  the  line  of  fi*acture  is  below  the  insertion  of  the  dtdtoid,  the  upper  fragment  wilt 
haven  tendency  to  be  drawn  outwards;  when  above  this  (voint,  ihe  upper  fmgment  will 
be  attracted  inwards  by  tln'  pectoral  niuscdes,  the  lower  fnigraenl  being;  dniwn  upwarda 
and  outwards  by  the  deltoid. 
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Splint  for  fracture  at  tho  shaft  of  the 
humerus. 


Fig.  549.  Loss  of  power  in  the  arm,  mobility  of  the  bone,  cre- 

pitus, local  pain,  and  deformity  are  ample  symptoms  to 
indicate  the  accident.  An  error  in  diagnosis  ought 
not  to  occur. 

Trbatmknt — ^This  is  not  really  difficult,  although 
from  the  fact  that  an  ununited  fracture  is  more  fre- 
quently found  in  this  bone  than  in  any  other,  it  would 
appear  as  if  the  practice  were  less  successful.  In  a 
measure,  this  conclusion  must  be  regarded  as  correct, 
and  I  would  explain  it  by  the  want  of  a  due  apprecia- 
tion of  Boyer's  rule  of  treatment,  viz.,  to  keep  the 
joints  above  and  below  the  broken  bone  in  absolute' 
rest ;  for  in  fractures  of  the  arm,  the  common  practice 
of  applying  splints  to  it,  and  allowing  perfect  freedom 
to  the  action  of  the  forearm,  is  to  be  condemned ;  be- 
cause in  moving  the  forearm  the  triceps  and  brachialis 
anticus  with  the  biceps,  have  as  )K)werful  an  action  upon 
the  humerus  as  upon  the  bones  of  the  forearm. 

In  the  primary  treatment  of  all  fractures  of  the  arm,  it  is  a  wise  and  scientific  practice 
to  keep  the  forearm  at  rest,  which  is  best  done  by  the  application  of  some  angular  splint 
extending  from  the  shoulder  or  axilla  to  the  wrist,  associating  with  it  a  posterior  or  ante- 
rior short  splint  reaching  from  the  shoulder  to  the  elbow  (Fig.  549).  After  about  two  or 
three  weeks  the  angular  splint  may  be  removed,  and  some  immovable  one  applied,  the 
forearm  being  left  free. 

Any  splints  that  secure  immobility  of  the  broken  bone  after  its  ends  have  been  coapted 
by  manipulation  must  be  regarded  as  beneficial,  and  no  splints  can  do  this  effectually  that 
allows  freedom  of  movement  of  the  forearm.  When  two  lateral  splints  appear  the  more 
adapted  to  keep  the  bones  in  position,  they  must  be  angular,  to  include  the  elbow,  and 
bent  at  a  right  angle. 

The  incomplete  or  green-stick  fractures  of  children  are  well  treated  by  millboard,  gutta- 
percha, or  felt  splint,  after  the  bone  has  been  restored  to  its  normal  position. 

In  putting  up  fractures  of  the  arm,  care  should  be  observed  not  to  press  upon  the 
musculo-spiral  nerve  as  it  winds  round  the  bone,  especially  when  the  line  of  fracture 
corresponds  to  its  position. 

Fractures  involving  the  loiTver  end  of  the  humerus  whether  transverse 

above  or  vertical  through  the  condyles,  or  both  together;  whether  complicated  with  sepa- 
ration of  the  epiphysis  or  some  displacement  of  the  bones  of  tlie  forearm,  are  always  dif- 
ficult to  diagnose  and  to  treat ;  and  when  the  joint  is  involved  either  by  the  fmcture 
running  into  it  or  by  displacement,  there  is  usually  some  subsequent  imperfection  in  its 
movement. 

Fractures-  above  the  condyles  where  the  bone  is  thin  and  expanded,  whether  in  the 
child  or  adult ;  or  separation  of  the  lower  epiphysis  (an  accident  of  early  life)  are  usually 
produced  by  some  fall  upon  the  elbow.  When  the  line  of  fracture  is  oblique  from  behind 
forwards  and  upwards  the  action  of  the  biceps  and  brachialis  anticus  has  a  tendency  to 
draw  the  forearm  with  the  lower  fragment  upward  and  forward.  When  the  line  of  fracture 
is  oblique  from  before  backwards  and  upwards,  tiie  lower  fragment  of  bone  with  the  lM)ne3 
of  tlie  forearm  is  apt  to  be  drawn  backward  by  tlie  action  of  the  triceps,  thereby  giving 
rise  to  the  external  api)earance  of  a  dislocation  of  the  bones  of  the  forearm  backwards, 
since  there  is  the  same  projection  of  the  olecranon  process  and  hollowness  above  it,  the 
same  projection  of  the  lower  end  of  the  humerus  forwards,  with  the  pressing  forwards  of 
the  artery  in  both  accidents.  There  is,  however,  this  great  distinction  between  the  fracture 
and  disloc^ition,  so  well  expressed  by  Sir  A.  Ct>0[)er.  In  fracture  there  is,  he  says,  **  the 
removal  of  all  marks  of  dislocation  on  ext«rnsion,  and  their  return  as  soon  a^  extension  is 
discontinued  ;"  crepitus  of  a  marked  kind  is  felt  wliere  a  fracture  is  present,  and  of  a 
suppressed  kind  where  a  displacement  of  the  epiphysis  exists  ;  whereas  in  dislocation,  no 
crepitus  is  j)r<'«ent,  and  there  is  marked  immobility  of  the  bones,  the  bones  of  the  forearm 
and  the  condyles  of  the  humerus  having*  lost  their  natunil  relative  f)Osition.  Malgaigne 
also  pointed  out,  that  in  fracture  there  will  be  a  shortening  between  the  acromion  process 
and  the  internal  condyle,  whereas  in  dislocation  there  will  be  none.  In  fracture,  the 
{interior  projection  of  the  end  of  the  humerus  is  above  the  fold  of  the  elbow,  and  not  so 
broad  or  round  as  in  dislocation,  where  it  is  below  it. 
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Fxaoture  of  the  condyles  into  the  joint  is  a  gfrave  accident,  and  likely  to  be 
Followed  by  !*ome  slirt'ij<-.s8  of  tbf  joint.  It  may  be  obli<iue  in  any  direction,  tbe  outer  or 
the  inner  condyle  bciup:  rracttired  or  fissociuttnl  wilb  u  transverse 
Iracture  of  tbe  bone  (Fig.  fioG).  The  existence  of  the  fracture 
can  be  mudc  out  by  ronnii^tulutionf  tbe  amount  of  ili-^placement 
varying  with  tbe  character  of  tlie  injury.  Crejiiliis  can  alj^o  be 
detected  liy  gmsping  one  or  other  condyle  ntnd  moving  the  broken 
fragment,  while  rotation  of  the  raditiH  often  gives  rise  to  it  vvlun 
tbe  external  condyle  is  involved.  Flexing  the  ulna  also  pro- 
duces  it  when  the  internal  condyle  is  affected . 

All  these  fractures  into  the  elbow-joint  are  ra}iidly  followed  by 
*  efflisiofi,  which  often  massks  the  8yra|>loniH  and  rrridrrs  the  ding- 
nosts  ditfieiilt  and  uncertain.  Under  these  circtimslancet*  no 
diagnosis  slioidd  be  attempted  until  l>y  rest  and  cold  aiiplications 
the  effusion  baa  been  absorbed  and  a  ful!  examination  can  be 
gatisfactorily  made.  A  few  days  are  n-iually  enough  for  thi." 
change  to  lake  place.  In  rare  cases,  the  inner  condyle  is  simply 
chipp*^d  otf»  tbe  joint  not  being  implicated. 

Tjckat.mknt. — In  all  lliese  cases  of  fractures  involving  the  condyles  of  tlie  hnmerua 
whether  into  the  joint  or  not,  the  fmgment*  should  be  brought  into  position  by  extension 
upon  the  forearm  when  needed,  with  miinipulation^  and  an  anterior  jointed  rectangular  [or 
obtuse  angled]  splint  applied;  the  upper  half  of  the  8[d»nt  being  well  passed  «p  the  arm, 
and  the  lower  to  the  wrist.  In  some  eases,  a  posterior  arm  splint  projecting  down  to  the 
olecninon  proi-e.ss  is  of  use,  the  whole  being  well  bound  together  and  to  the  limb.  The 
joint,  as  a  rule,  may  Imj  left  exposed  for  external  application.*.  Some  surgeona  prefer  from 
the  lirst  an  Immovable  casing  of  gutta-percha  or  felt,  while  others,  lateral  leather  or  |)aste- 
bojArd  splintK,  but  1  think  it  preierable  to  leave  the  joint  exposed. 

Fio.  561. 


/ 

Commlnated  fr»ctur<»  of 
lh«  condyle*  of  the  bumora*. 
Prop.  1112^. 


Arrest  of  growth  In  tbo  hamerns  »fter  frtoturA 
In  early  life. 


Left  hniaa 


In  children,  tlie  bones  unite  in  about  three  weekc»,  and  in  adnlts,  after  a  month  ,•  eon- 
sequenlly  all  splints  should  be  removed  at  tlie  end  of  these  periods,  and  passive  movement 
alloweil.  Hamilton,  however,  in  hia  great  work  on  Fracliires,  states  his  belief,,  that 
passive  movement  ought  lo  be  commenced  within  seven  day:*  and  |K*rsevervngly  employed 
until  the  cure  is  accomplished.  He  docs  not  admit  the  use  of  splints  after  tliis  jwriod, 
believing  lliat  the  new  material  has  steadied  the  fragments,  and  that  the  danger  of 
disphicement  is  but  little,  while  the  prevention  of  anchylosis  demand:)  early  a.nd  continued 
motion. 

After  fracture  of  the  humerus  as  of  other  l>ones,  arrest  of  growth  may  follow.  I  have 
seen  such  an  arre-st  of  growth  in  the  humerus  of  a  woman,  to  the  extent  of  three  and  a 
Imlf  inches,  after  a  fracture  of  tbe  shaft  which  occurred  when  she  was  abot*t  eight  years 
69 
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of  age  (Fig.  551).  I  have  also  recorded  (*  Guy*fl  Hosp.  Rep./  1862)  a  case,  in  vrh'xch 
with  a  stiff  shoulder- joint,  the  humerus  was  five  inches  shorter  than  its  fellow,  in  a  woman 
8Bt.  30,  the  shortening  having  followed  some  injury  to  the  upper  part  of  tlie  bone  during 
infancy.  In  the  first  case,  tiie  arrest  of  growth  was  probably  due  to  some  injury  to  the, 
nutrient  artery  of  the  bone,  in  the  second,  to  injury  to  the  epiphysial  cartilage  at  the 
upper  part  of  the  shaft. 

Fraotures  of  the  bones  of  the  forearm. — These  form  about  two-fifths  of  all 
the  tractures,  half  the  cases  consisting  of  fracture  of  the  radius  alone,  a  fourth  of  fracture 
of  the  ulna  including  the  olecranon  process,  and  the  remaining  fourth  of  the  two  bones 
together ;  fracture  of  the  radius  and  ulna  together  being  about  equal  in  frequency  to  that 
of  the  clavicle. 

Fracture  of  the  radius  may  take  place  at  its  head,  neck,  shaft,  or  lower  end. 
When  of  the  neck  or  shaft,  and  transverse,  the  fragments  of  bone  are  usually  loose,  yield- 
ing on  manipulation  a  distinct  crepitus,  the  head  of  the  bone  being  felt  not  to  rotate  in 
its  position  ;  but,  when  the  head  ot  the  bone  is  fissured  longitudinally  no  such  symptoms 
will  be  present.  Fractures  of  the  lower  end  of  the  bone  are  of  a  very  variable  nature  ;  a 
large  number  of  them  are  impacted,  the  compact  shaft  of  the  bone  being  driven  into  the 
cancellated  carpal  extremity.  When  impaction  does  not  exist,  it  is  from  comminution  of 
the  lower  fragment. 

In  a  case  of  injury  to  the  right  upper  extremity  in  a  man  aet.  30  complicated  with  brain 
mischief  which  came  under  my  care  in  1877,  there  wa«  an  impacted  Colles's  fracture  of 
the  right  radius  and  a  vertical  fracture  of  the  head  of  the  same  bone  into  the  joint.  He 
had  evidently  fallen  from  a  height  upon  his  right  hand  and  head. 

Fractures  of  the  lower  extremities  are  generally  the  result  of  a  fall  upon  the  hand,  and 
are  very  common.  Fractures  of  the  shaft  or  neck  may  be  produced  in  the  same  way,  but 
are  more  commonly  caused  by  direct  violence. 


Fig.  552. 


Fig.  553. 


CoUea'a  fractare  of  lower  end  of  radioK  and 
displBcement  backwards.  Dorsal  view.  From 
Dr.  R.  W.  Smith. 


Fracture  of  radius  and  displacement  backwards. 
Side  view.    From  Dr.  R.  W.  Smith. 


FlO.  554. 


Fractures  of  the  lower  end  have  always  been  of  special  interest.  Colles,  of  Dublin, 
first  described  them  in  1814  (*  Edin.  Med.  and  Surg.  Journar),  and  such  injuries  are  now 
genemlly  known  as  Colles's  fracture.  Dr.  K.  W.  Smith  has  also  done  much  to  draw 
attention  to  their  nature  in  his  work  on  fractures  where  he  explains  the  characteristic 
deformity  by  muscular  action.     Figs.  552-3  show  the  appearance  of  the  wrist ;  with  dis- 

phtcement  of  the  broken  end  and  hand  backwards  ; 
Fig.  554  shows  displacement  forvnrds.  Callender, 
however,  more  recently,  in  an  able  paper  (*  St.  Harth. 
Rep.,'  18G5),  has  shown  that  Voillemier,  Malgaigne, 
and  Nelaton's  views  are  the  more  correct,  and  that  itn- 
paction  rather  than  muscular  action  is  the  true  explana- 
tion of  the  deformity. 

"The  radius  is  first  broken,  then,  by  the  momentary 
continuance  of  the  force  in  the  direction  of  the  falling 
body,  forwards  and  outwards,  the  shaft  is  driven  into 
the  carpal  end,  burying  itself  chiefly  from  the  dorsjil 
surface  towards  the  palm,  and  towards  the  outt^r  or  the  inner  side.  In  a  great  number  of 
cases  this  impaction  so  fixes  the  fragments  tiuit  they  cannot  be  unlocketl,  and  the  deformity 
is  permanent." — Callender.  The  thirty-six  specimens  of  fracture  of  the  lower  end  of  the 
radius  which  the  museums  connected  with  the  London  schools  of  medicine  contain,  clearly 
manifest  that  the  cau.se  of  each  deformity  is  the  impaction  of  the  proximal  m  the  distal 
portion  of  the  broken  bone. 

The  fracture  is  usually  placed  about  half  an  inch  or  an  inch  above  the  wrist-joint,  and 
the  lower  fragment  or  epiphysis  is  displaced  backwards.  It  is,  moreover,  so  dis[»laced  that 
the  articular  facet  instead  of  looking  downwards,  forwards,  and  inwards  is  made  by  rota- 


Fractnre  of  radius  and  displacement  for- 
wards.    From  W.  Smith. 
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Prep.  UlSP. 


^ 


Fractured  oad  of  ruiliai. 
Prep.  Uli^. 


tion  to  look  downwards,  backwurrlfi,  and  outwards.     The  outer  side  of  tlie  fnicture  towards 

the  .styloid  proocivs  is  rointed   mor«'  than  the  inner,  tlie  strong  ligaments  uniting  this  with 

the  nlna  hoklinjc;^  tlie  hone  more  in  |>osition.     On  this 

account  the  lower  fragment  is  often  nlso  broken  ver- 

ticiilly,  giving;  rise  to  jiri'eater  deforniity  us  well  as  to 

shortening  of  the  hone  on  its  outer  border.     In  some 

CAftes,  the  end  of  the  bone  is  comminuted  ((.luy's 

Museum,  111 '!'"■').  and  Fig,  r>ar>  illuPlratt!^  a  case  of 

fnictnre  of  botli  radii  ('mm  a  fall  on  t(ie  liunds. 

The  dififpiosis  of  t!ii:^  accident  is  not  dilhcult  j  in- 
deed, t>ie  aspect  of  tlie  wrist  may  be  said  to  he  chn- 
racteristic.  '*  The  posterior  $iurface  of  the  limb," 
wrote  Colics,  **  presents  a  consid*^rahle  deformity  ;  tor 
a  depression  is  seen  in  the  forearm^  alHiut  an  inch 
and  a  half  above  the  end  of  the  hone,  whiUt  a  consid- 
erahle  sweJling  of^icupies  the  wrist  and  metacrtrpus  ; 
indeed,  the  carpus  and  base  of  the  mefacar|>n!*  ap|M'»r  to  he  thrown  tmekwards  so  mucli,  as, 
on  tirst  view,  to  excite  a  suspicion  that  the  radins  hiw  been  dislocated  forwards.  On  view- 
ing the  anterior  surface  of  the  limb  we  observe  a  considerable  fuhiess  as  if  caused  by  the 
flexor  tendons  beinfj  thrown  forwards  ;  thi*!  fnlnet*?  extemb  upwards  to  about  one-third  of 
the  length  of  the  forearm,  and  termiimtt's  below  at  the  upper  edge  of  the  annular  ligament 
of  tlie  wri:*t.  The  extremity  of  the  ulna  is  seen  projecting  towards  the  palm  and  inner 
edge  of  the  liniib.'*  The  amount  of  deformity  turns  UfKvn  the  amount  of  displacement  of 
the  broken  fragments.  There  will  be  pain  in  the  |mrt,  increased  by  pressure  on  (he  seat 
of  fracture  nnd  about  the  internal  hitei-ul  ligament  :  the  movement  of  the  joiul  bfing 
rendered  impossible.  On  feeble  nmvcmeni  of  the  hand,  tlie  head  of  tlie  radius  will  be  fell 
to  rotate,  the  fracture  being  commonly  an  impacted  one  ;  crepitus  will  either  be  absent  or 
very  indistinct,  and  e«n  only  be  well  brought  out  by  loosening  the  broken  bones^ — a  very 
questionable  proceeding,  especially  in  old  subjects. 

Trkatmen'T In  all  fraetures  of  the  radius,  it  is  essential   to  keep  the  hand  at  rest, 

and,  as  a  consequence,  all  splints  sliould  extend  at  any  rale  down  to  tlie  base  of  t!ie  fingers. 

In  fractures  of  the  neck  or  shaft,  the  elbow  shoidd  lie 

bent  at  right  angles  and  the  hand  held  midwny  between 

pronation    and    supination ;     two    well-padded    broad 

splints  extending  down  to  the  fingers  being  firmly  fixed 

on   by  strapping,  broad  bands,  or  a  roller  (Fig-  Tj-IO). 

When,  as  in  fnictures  of  tire  shaft,  there  is  a  disposition 

for  the  fragments  to  fall  inward,  some  extra  pad  may  be 

employed. 

The  splints  should  be   removed  after  three  weeks, 
and  freedom  given  to  the  linnd,  movement  of  the  mus- 
cles being  encouraged  ;  shorter  splints  or  some  immov- 
able apparatus  should  also  be  substituted  down  to  the  wrist  whilst  anion  is  being  consoli- 
dated.    Lateral  pressure  of  the  bandages  must  always  he  avoided. 

In  fractures  of  the  lower  extremity  of  the  radius  the  *ild-fa.shioned  pistol-shaped  splint 
is  sliH  in  favor  with  some,  its  object  being  to  keep  tlie  hand  and  wrist  adductcd,  and 
thereby  to  counteract  the  deformity  that  so  commonly  attends  tliis  form  of  tracture.  Some 
surgeons,  and  more  particularly  the  American,  apply  it  to  the  palmar,  and  others,  inchjding 
N^laton,  to  the  dorsal  aspect,  with  a  shorter  st-cond  splint.  I  am  no  lieliever  in  its  vir- 
tues, for  if  the  fracture  be  impacted,  and  the  fragments  arc  not  loosened,  it  is  useless,  as 
union  has  only  to  go  on  between  the  iniimcted  fragments  for  a  cure  to  bf  effected  ;  nnd 
when  \hf  fragments  are  loosened  and  the  bones  brought  into  apposition  by  extension  and 
manipulation,  the  pistol  splint  is  not  wanted,  indeed,  it  is  prohubly  injurious,  causing  dis- 
placement of  the  broken  bones.  A  well-padded  broad  anterior  splint,  n.^aching  to  the 
roots  of  the  lingers,  with  a  dorsnl  splint,  answers  every  purpose,  the  wants  of  the  individual 
case  determining  the  amount  and  [»osition  of  the  extra  padding. 

Dr.  Gordon,  of  Belfast,  hivs  recently  introduced  a  splint  that  has  found  favor.  It 
"consists  of  the  body,  the  ulna,  and  bevelleil  portions,  with  a  curved  back  splint.  (Fig- 
0.58.)  The  lower  end  of  the  ulnar  portion  is  curved  forwards  and  hollowed  to  receive  the 
inner  border  of  the  flt^xed  hand,  with  a  slit  for  the  carpal  stnip.  The  bevelled  portion 
is  secured  to  the  body  of  the  splint  nertrly  half  an  inch  internal  to  its  margin  ;  it  is  cut 
otf  obliquely  from  wilhout  inwards  and  from  below  upwards;  it  h  applied  to  the  palmar 


Fig.  556. 
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gurfnce  of  the  upper  fragment,  wliicli  it  is  its  ollke  to  fix.  Tlic  lower  end  of  Jlic  back 
splint  is  much  ciirve<]  lorwHrds.  This  curve,  with  n  thick  pad,  is  nect'swiry  to  enable  it 
lo  (>res8  the  base  of  the  metiicarpu!!!,  the  carpu*,  nnd  iIh'  lower  end  of  the  lower  fnigment 
Weil  forward »  for  the  restoration  of   the  nalurjil  inspect  of   the   carpal  surlace  and   the 

concttviiy  of  the  nidiu»»."    (1*.  24,  *  Gordon 
Fio.  657.  on  Fractures  of  Rndius,'  &c.,  187').)     CoU 

les'ji  fnicture,  n,rcordin|T  to  Dr.  Gonlon, 
being  "caused  by  the  fall  upon  the  ptilm 
nf  the  hand,  the  Jail  forcing  the  linnd 
buckwardsi  putting  tlie  anterior  carpal 
lij^nienlft  and  fiexor  tendons  violently  on 
the  stretch,  wrenching  otf  by  the  'cross- 
breakin*^  /strain'  the  lower  end  of  the 
rudiup,  tilting  it  backwards,  wiih  alteni- 
lion  of  the  aspect  of  its  carpal  surface, 
and  the  bearing  of  the  carpus  upon  it, 
leaving  a  gap  between  the  fragments  in 
front"  (p.  14). 

The  forearm  should  be  well  aupporied  by  a  (*liiig.  [Some  important  remarks  on  the 
trealment  of  this  fracture  will  be  given  a  little  further  on.] 

After  thi?  form  ot  fracture,  the  wrist-joint  rarely  reeovei-s  its  normal  movement,  some 
deformity  permanently  remaining,  and  of  this  the  patient  ought  to  be  warned.  I  h«vc 
reei  ntly,  however,  luvl  under  care  (.fune,  1H7K)  a  ea<«e  of  double  compound  Collcsi's  frac- 
ture, in  whicli  a  recnvery  look  place  without  any  deformity. 

Fractures  of  tlie  ulna  are  almost  always  tlie  result  of  direct  violence,  the  middle 
and  lower  parts  of  the  shaft- — the  thinner  [H>rtion6 — usually  siitfering.  In  these  cases, 
there  is,  a*  a  rule,  little  displacement,  and  when  it  cxijits  it  is  of  ihf  lower  fragment.  On 
mani|nilation,  crepitus  i»  usually  present  with  local  j>ain.  Fracture  of  the  ofrvrauon  pro- 
cess is  a  very  frequent  accident  Irorn  a  lull  or  blow  upon  the  elbow,  or  a  sudden  uction  of 
the  triceps.  In  it,  there  is  always  more  or  less  displacement  of  the  end  of  the  pri~H!es«», 
and  the  smaller  the  piece  the  greater  the  displaceinenl,  tlie  base  of  the  process  being  held 
well  in  position  by  the  fa.^cia  covering  the  hone  and  the  jieriosteum.  Fracture  of  the 
rorovoid  process  (Guy's  Museum,  HID'*),  with  or  without  dislocation  of  the  idna  back- 
wards has  also  been  described;  though  very  rare.  In  the  case  from  which  Fig.  **h\)  was 
taken,  it  eo-existed  with  fracture  of  the  head  of  the  nulius.  The  styloid  process  of  the 
ulna  may  likewise  be  broken  and  displaceil  forwards  or  backwards,  aud  is  generally  caused 
by  a  fall  upon  the  hand. 

TitEATMKNT.— In  fracturcs  of  the  shaft  the  treatment  is  Bimple,  the  radius  acting  as  a 
splint  and  preventing  shortening.  The  surgeon  has  only  to  see  that  the  broken  bone  is 
kept  quiet,  and  that  the  fragments  are  in  position.  This  i«  well  done  by  means  of  well- 
padded  anterior  and  {>osterior  splints,  the  Inindd  being  fixed  in  a  position  midway  between 
pronation  and  supination. 

In  frjictures  of  the  coronoid  process,  the  forearm  should  be  kept  flexed  to  relax  the 
braehialis  anticus  muscle  which  is  inserted  into  it  [into  its  base];  and  in  fractures  of  the 
oiecranon^  nearly  straight^  to  relax  the  triceps,  through  which  the  separation  of  the  frug- 
menls  takes  phice.  The  splint  may  be  strapped  on  or  fixed  by  strapping,  and,  in  severe 
cxLses.  un  immovable  uppanUus  is  advis^ible. 

Some  separation  of  the  fragments  very  frequently  remains  after  fracture  of  the  olecranon, 
which  increases  when  (he  arm  is  u«ed  to  soon,  the  power  of  tiie  arm  being  consequently 
weakened.  Fa-si ve  movement  of  the  arm,  however,  should  always  be  permiilod  aboui 
live  weeks  after  the  accident,  all  violent  efibrts  being  condemned. 

Fracture  of  both  radius  and  ulna  occurs  about  as  frequently  as  fracture  of  ibe 
ulna  alone,  but  not  a  quarter  so  otien  iw*  fracture  of  the  radius.  Direct  violence  is  ihr 
usual  cause,  a  fall  upon  the  band  being  more  commonly  followed  by  fracture  of  the  radius 
than  of  the  two  bones. 

Malgaigne  has  recorded  instances  of  this  aecfident  from  muscular  action.  In  infanta, 
the  *^  yreen-itick*^  or  ''  incompfete*'  j'meture  of  both  bones  is  not  infrequent. 

The  fracture  may  be  transverse,  oblique,  or  comminuted,  and  the  displacement  of  ibc 
fragment  may  ?ary  vastly  according  to  the  direction  and  violence  of  the  forc«:  whicii 
produced  it. 

These  fractures?  are  readily  made  out,  nnd  not  often  dilficult  to  manage,  although  at 
limes  the  Burgeon's  ingenuity  is  taxed  to  prevent  deformity. 
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RnJlnji  and  utnu  coiu 
lolldnli'd  dfu-r  trai-tui't. 
Prep.  1119-*. 


[Treatment.] — Under  nil  ciroumstances,  (he  fort^arm  should  be  flexeiU  «nd  ihe  hand 
ktqit  in  the  semi-prone  |iotsition  [to  keep  the  radius nnd  uhm  jquirt  and  prevent  union  by  cuUus 
l)et\vee»  (liem].  Two  wide  «iplintH  should  l>e  employed,  well  padded,  broad,  atnl  eoming 
down  to  the  roots  of  l he  finjiers,  the  surj^cMin  so  arran^^jing  his  pmli*  as  to  prevent  deformity 
and  to  neutralize  t!ie  peculiar  tendeney  of  the  fmcture.  When  tlie  piirfj*  lire  bandaged 
too  tif^htly,  the  bones  may  be  pressed  together  and  consolidation  tnket*  place  as  a  whole, 
with  conserpient  loss  of  motion,  or  the  two  Iwmes  may  he  braced  together  by  some  bony 
isthmufi  (Fig.  5.'')H),  Under  nil  circomstanees,  the  fracture  shouhl  be  put  up  with  the 
hand  supinated  [or  semi-[>ronated]  the  dor!*al  splint  being  lii^t  applied 
and  (hen  the  palmar,  the  forearm  being  semi-flexed.  When  fracture 
of  the  ratlins  and  ulna  talce*?  place  above  the  wriat-joint,  the  symp- 
toms may  simulate  those  of  diftlocation  ;  but  the  greater  mobility  of 
the  lower  ends  of  the  bones,  crepitus,  and  local  pain,  ought  to  forbid 
the  error  being  acted  Ufjon. 

Fracture  of  the  carpal  bones  can  only  occur  from  direct 
vifdence,  some  crushing  force  being  the  usual  form.  It  may  be  diffi- 
cult to  diagnose,  as  the  same  force  that  produee(!  liie  fracture  to  a 
certainly  wilt  have  injure<l  the  .soft  parts  around  the  bones.  Happily, 
however,  the  treatment  of  any  severe  injury  to  the  wrist  should  be 
s(teh  as  will  serve  for  all;  for  the  apidicalion  of  an  anterior  splint,  as 
well  a5  cold  lotions  and  ahsolute  rest  of  the  injur»'d  part,  ought  always 
to  be  observed  in  all  clear  as  in  doubtful  cases,  and  with  theae  a  good 
result  may  generally  Im  spcured. 

Fracture  of  the  metacarpal  bones  is  not  rare.  It  is  com- 
monly caused  by  fome  blow  when  (igliting  or  other  form  of  direct 
violence.  It  is  rarely  complicated  with  atjy  displacement.  In  young 
eubjects,  the  head  of  the  bone  or  epiidiysis  may  be  displaced.  It  should  be  treated,  as  all 
fractures,  *'  witli  brains,**  the  |>ad8  and  splints  being  so  applied  as  to  fulfil  the  wants  of 
the  individual  case.  In  the  majorily,  a  simjde  pad  placed  on  the  palm  with  an  anterior 
8[>lint  may  he  sulficient.  In  oue  case,  Malgaigue's  [dan  of  placing  a  thick  compress  under 
the  liead  of  tlie  bone,  and  a  second  over  the  dorsal  projection  with  two  broad  sjJints  across 
the  haiul  ruay  be  called  for.  In  another,  Sir  A.  Cooper's,  of  binding  the  flexed  lingers 
over  a  ball,  may  fulfil  the  necessary  reipiirements  ;  but,  as  ti  rule,  an 
flnterior  s|dint  and  palmar  jiad  carefully  adjurJied,  supplies  every  want 
and  is  sufficient,  the  surgeon  remembering  that  the  palmar  surfaces  of 
these  metaear|»al  a.-*  well  hs  phalangeal  hones  are  concave. 

Fracture  of  the  phalanges  is  usually  compound,  although  it 
may  he  simple  and  is  easily  diagnosed  and  r«?adily  treated.  A  simple 
anterior  splint  is  all  that  is  recpiired,  a  dorsal  Ixdng  rarely  called  tbrj 
a  piece  of  wood  serving  for  ihe  purpose,  though  a  thin  piece  of  per- 
forated zinc  is  prefemble.  The  splint  should  be  tixed  on  with  stra[>piiig, 
a  (mating  of  the  comt»o<Jfiil  tincture  of  benzoin  rendering  all  firm  and 
immovahle. 

In  compound  fracture  into  the  elbow-joint,  when  the  parts  are 
much  injured,  excision,  f)rol»ubly.  is  the  wisest  step  to  adopt,  as  by  it 
convalescence  is  hastened,  ami  a  good  arm  with  a  movable  joint,  as  a 
rule,  given  ;  whereas  a  recovery  by  natural  processes  M'ithout  operation, 
will  ]uobably  end  with  anchylosis  after  a  tedious  process  of  suppuration. 
When  the  injury,  however,  is  not  severe  and  the  patient  young,  exci- 
sion is  not  cjdled  for,  a  recovery  with  a  movable  joint  being  jK)ssible. 

I  have  had  sev^-ral  excellent  examples  of  thi=5  under  my  care  during  the  last  few  years. 
In  aged  subjects,  however,  amputation  may  be  required  ;  and  in  the  one  from  which  the 
prepanUion  (Fig.  /i5y)  was  taken,  such  a  step  Wiis demanded.  The  dmwing  illustrates  an 
uncommon  form  of  accident — comminuted  fracture  of  the  head  of  the  radius  and  fracture 
of  the  coronoid  process. 

Compound  fractures  of  the  arm  and  forearm  ought  to  be  treated  upon  the 
same  principles  as  iIh»  simple,  that  is,  when  Ihe  injury  is  not  sufficient  to  necessit.ite  am- 
putation or  excision,  the  hones  should  be  brought  into  apposition,  and  kept  there  by 
means  of  s]ilints  interrupted  or  not,  the  wounds  being  covered  either  by  lint  soaked  in 
blood,  or,  by  what  is  belter,  the  compound  tincture  of  benzoin.  It  may  be  added,  that 
the  injury  should  indeed  be  great  to  necessitate  amputation,  it  being  justifiable  to  incur 
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gome  extra  risk  to  save  the  hand.     [The  fracture  box  with  bran,  as  hereafter  described, 
is  often  invaluable.] 

In  a  severe  case  of  compound  comminuted  fracture  of  the  humerus  caused  by  the  pas- 
sage of  a  rifle  bullet  through  the  bone  in  a  young  man,  which  came  under  my  care  at  Guy's, 
gc^  success  attended  the  immediate  sealing  of  the  wound  with  benzoin,  as  well  as  the 


Fio.  560. 
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Compoand  dUloea- 
Uon  of  aina  and  dls- 
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radius  from  its  lower 
epiphyaia. 


Stromeyer's  cnsbioQ  (from  Mac  Cormac).    With  straps  applied. 

application  of  the  splint.  The  man  left  the  hospital  in  three  months 
with  a  firmly  united  bone  and  a  good  sound  arm.  In  such  a  case  as 
that  represented  in  Fig.  560,  where  displacement  of  the  lower  epi- 
physis of  the  radius  and  dislocation  of  the  ulna  existed,  amputation 
was  demanded. 

I  have  little  to  add  to  what  has  already  been  given  in  the  way  of 
treatment  of  compound  fracture  of  the  humerus  beyond  an  allusion  to 
Stromeyer's  cushion,  which  commends  itself  to  attention  as  much  by  the  eminence  of  its 
advocate  as  by  its  usefulness.  It  was  introduced  to  our  notice  by  Mr.  William  Mac 
Cormac  (Fig.  561). 

The  cushion  may  be  described  as  triangular  and  wedge-shaped.  At  its  thickest  end  it 
measures  four  inches  in  depth,  and  from  this  point  gradually  thins  down  for  a  length  of 
fourteen  or  fifteen  inches.  The  elbow  rests  on  the  thick  end,  while  the  thin  rests  on  the 
side  of  the  chest.  The  cushion  is  readily  fastened  in  its  place  by  a  ta|>e  round  the  neck 
and  the  bo<ly ;  and  when  this  simple  apparatus  is  applied,  the  arm  rests  beautifully  sup- 
ported and  in  excellent  position.  Whilst  lying  in  bed,  nothing  beyond  the  ordinary  dress- 
ings are  required  for  the  wound,  and,  if  the  patient  has  to  be  transported  from  one  place  to 
another,  or  is  fit  to  walk  about,  this  can  be  arranged  with  the  utmost  facility,  as  cushion, 
arm,  and  all  can  be  bound  by  a  broad  bandage  to  the  body,  and  thus  form  an  immovable 
whole.  Stromeyer  considered  this  cushion  to  be  "  the  most  valuable  appliance  he  had  in- 
vented during  his  life.*'  I  have  used  it  for  fracture  and  dislocation  of  the  humerus  and 
shoulder-joint  disease,  with  great  advantage,  and  have  adapted  straps  to  it  to  hold  the  arm 
and  forearm  in  position. 

Compound  dislooation  and  fracture  of  the  phalangeal  joints  require  a 
distinct  consideration,  and  the  slight  constitutional  symptoms  which  such  injuries  induce, 
enable  the  surgeon  to  treat  them  on  purely  local  considerations. 

To  dwell  on  the  importance  of  the  integrity  of  the  hand  as  a  whole,  or  to  adduce  argu- 
ments to  show  the  necessity  of  saving  as  much  as  possible  of  the  thumb  and  fingers  is 
unnecessary,  since  these  rules  of  practice  are  now  acknowledged ;  yet  such  have  their 
limit,  as  anchylosis  of  some  of  these  joints  may  prove  an  impediment  rather  than  an  ad- 
vantage to  the  free  use  of  the  hand,  and,  while  a  stiff  finger  to  a  man  in  one  business  may 
be  most  detrimental,  in  another  if  bent  it  may  be  of  service. 

With  the  thumb,  however,  the  above  rule  may  be  considered  absolute,  and  an  attempt 
should  invariably  be  made  to  save  the  joints  and  as  much  as  possible  of  the  injured  parts; 
it  being  often  better  in  compound  fractures  to  leave  the  bone  to  granulate  tlian  to  remove 
it,  for  tiie  use  which  may  be  made  of  the  stump  of  a  thumb,  or  of  one  fixed  by  anchylosis 
can  only  be  appreciated  by  those  who  have  been  fortunate  enough  to  witness  such  instances. 
With  the  fingers,  this  rule  will  not  hold  so  good,  since  it  often  happens  that  the  loss  of 
a  finger  will  be  found  of  less  inconvenience  than  a  stiff  one.  In  a  general  point  of  view, 
a  stiff  metacarpo-phalangeal  joint  to  a  laboring  man  is  an  impediment,  while  to  a  gentle- 
man it  may  be  of  service,  and  at  the  same  time  preserve  the  comeliness  of  the  imrt.  A 
stiff  first  phalangeal  joint  will  be  most  prejudicial  in  some  trades,  while  in  others  it  is 
of  slight  importance.  A  stiff  joint  between  the  extreme  phalanges  is  rarely  of  much 
moment. 


FRACTURES    OF    THE    LOWER    EXTREMITY. 


839 


^ 


The  palieol,  howuvor,  sli'>uld  Ijc  consiiiled  hy  the  surgeon  in  nil  tlies<^  cases,  and  tlie 
trealin**tii  moulded  to  the  wai)t*j  of  the  individual;  since  a  position  that  may  be  good  for 
one  mnj  be  bad  tor  airotlitM%  and  no  ono  jMisitioii  ia  applicable  to  all.  It  is  too  common  to 
(ind  men  applying:  at  London  hospitals  to  have  iinpfer*  removed  that  have  been  saved  but 
tixfd  ttl  had  angles;  thts  stiff  finger  being  an  impediment  to  the  free  peiformance  of  their 
trade. 

In  compoimd  fnnUures  and  dislocations  of  tbe  thumb,  loose  fracrments  of  bone  should 
be  removed  and  joints  excised;  as  much  as  possible  of  the  sol^t  parts  should  be  saved,  and 
the  wound  left  to  luiiural  processes  for  re[>air.  To  amputate  a  thumb  for  injury  ought  to 
be  a  very  rare  operation.  In  these  injuries  to  the  tinkers  the  same  principles  of  practice 
should  he  adojited,  although  modified  by  the  wsints  of  the  individual  tase.  To  save  a 
linger,  and  to  amputate  it  months  after  on  accoutit  of  some  stitfuess  of  joint  or  mal|>osition 
is  lo  waste  time.  When  a  joint  has  been  opened,  and  anchylosis  must  be  looked  for  alter 
a  natural  recovery,  the  propriety  of  making  tlie  attempt  should  be  discuissed  before  the  prac- 
tice is  decide<i  U]>on,  when,  if  the  decision  be  in  lavor  of  a  conservative  practice,  the  injured 
fMirts  should  be  adjusted  and  tlxed  by  mean*  of  a  splint  in  the  most  favonible  position. 

In  most  subjects,  the  straight  is  a  forced  and  inconvenient  position,  ami  not  that  ever 
assumed  hy  nature,  with  tlie  hand  at  rest.  The  best  is  the  slightly  bent,  when  tbe  thumb 
and  lingers  can  touch  at  their  tips,  or  that  which  the  hand  naturally  assumes  when  at  rest. 
In  exctiptionnl  cases,  however,  exce|itionnl  f^osition  uiiay  be  rtt|iiired.  I  have  for  years 
arted  H[(on  this  prineijde,  and  always  with  tidvantage. 

The  best  splint  for  lingers  is  a  piece  of  |>erforaled  zinc.  It  is  thin,  and  can  be  bent  to 
the  required  curve  witliout  trouble,  as  well  as  readily  fixed  oa  with  strapping  or  lint 
saturated  io  tincture  of  benKoin. 
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Fractures  of  the  pelvis  as  of  the  cranium,  spine^  anrl  thorax,  nre  of  importance, 
inasmuch  us  the  visceral  contends  are  involved,  but  when  nu  such  complication  exists,  the 
injtiry  i.s  comparatively,  not  dangerous. 

Fracture  and  dislocation  of  the  bones  commonly  occur  together,  and  may  be  regarded 
as  alike  in  a  eliiiii-ul  point  of  view. 

The  anterior  portion  of  the  crest  of  the  ilium  is  not  rarely  broken  from  direct 
violence,  and  the  arcident  is  itoi  serious.  Re?t  in  ln-d  to  ke<'p  t!(e  abdominal  muscles 
f|uiet,  and  the  a|iplic^Jion  of  a  pad  with  stnii)ping,  or  a  broad  pelvic  belt  when  displace- 
ment <'xist.s,  are  the  ordinary  eurgical  means  required. 

Fracture  of  the  pelvic  basin  itself  is  usually  the  restdt  of  some  crushtng  force, 
the  weakest  ])art  breaking,  such  u-s  tlio  rami  of  the  pubes,  hi  other  cases,  tliere  will  be 
some  Hiqiaration  of  tlie  pubic  bones  at  the  symphysis  or  other  fracture  of  the  brim,  In 
many*  the  injury  will  be  complicated  with  some  laceration  of  the  urethra.  In  the  case  of 
a  female,  a^t.  .1U,  which  I  had  under  care,  the  bones  were  displaced  on  the  right  side  for 
more  than  an  inch,  when  a  curious  deformity  resulted;  the  pelvic  bones  with  the  adductor 
muscles  Ijeing  curved  out,  leaving  a  hollow  on  the  inner  side  of  the  thigh. 

In  anuther,  sent  to  me  by  Dr*  Bennet,  of  Builth,  in  a  female  child,  great  separation  of 
the  pelvic  bones  was  present,  the  whole  pelvic  orgjins  having  been  pressed  out  of  the  out- 
let of  the  pelvis  by  ihe  crushing  force.  Tlie  large  iniestiae  for  about  a  foot,  uterus,  bladder, 
&c.,  were  all  in  view,  the  whole  perineum  Imving  been  ruptured.  The  drawing  (Fig.  5152) 
shows  the  child'si  condition  when  I  saw  her  fourteen  months  alter  the  accident.  Mow  the 
child  escaped  with  life  was  a  mystery,  the  perineum  being  gone,  the  lx>wels  protruding, 
and  the  bones  of  the  pelvis  widely  apart.  Such  a  ease  is  enough  to  show  how  great  an 
injury  the  pelvis  may  occasionally  sustain  vvitlioitt  causing  death. 

As  an  example  of  fractured  pelvis,  Fig.  ij(j3  may  be  referred  to.  The  greatest  care  is 
necessjiry  in  examining  the  subject  of  a  suspected  fracture  of  the  pelvis,  yet  the  diagnosis 
can  generally  be  made  from  the  nature  of  the  force  em[)loyed,  its  direction,  and  the  com- 
plications that  exist.  Urethral  complication  is  the  most  common  in  the  nuile,  and  ought 
to  l»e  treated  as  already  described  at  page  f»f>.').  As  an  ilhistralion  of  the  practice 
there  recommended,  in  June,  1875,  a  boy,  a*t.  7,  was  admitted  under  my  care  into 
Guy's  Hospital  with  fracture  of  the  pubic  bones  and  laceration  of  the  urethra,  accompa- 
fited  with  profuse  hemorrhage  and  retention,  for  which  catheterisra  was  ineffectual,  and 
death  seemed  imminent.  I  consequently  made  a  free  incision  into  the  perineum  down  to 
the  lacerated  urethra  upon  a  grooved  staffs  and  a  rapid  recovery  took  jdace  after.  Under 
nil  circumstances,  the  utmost  quiet  must  be  enlbrced,  for  if  the  surgeon  la  unable  to  restore 
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the  fractured  bones  to  their  tionnal   position,  at  any  rate,  he  mu&t  do  nothing  lo  rentier 
their  (lisplucement  greater,  or  iuLTea-je  iIil'  ritik  ot"  visceral  injury.     Whtsre  support  by 


Fia.  5U2. 


Fto.  563. 


ra^ar 


Fr»ctDr«  of  tho  i>oltl*  In  »  cliltJ,  with  »up»rallflni  of 
pub«a,  proUp«i>  of  r(>clum  ikD«l  at«ruB. 


Fr»ctare  of  pelvis.  Prep.  K9.  USi,  Qajr**  Rosp.  IIqi. 


PlO.  664. 


means  of  a  bandape,  strapping,  or  casing  of  enitta  percha  or  some  other  substance  gives 
comfort  or  seems  called  for,  it  should  be  !i[>]died;  hut,  in  general,  absolute  re,si,  and  6uch 
treatment  as  the  eompiiL'sition  mriy  require,  are  all  that  is  necessary.  In  two  cjuse^,  I 
have  seen  obstruction  of  the  iliac  urtery  nnsoriuled  with  fracture  of  the  brim  of  tl»e  pelvis; 
in  one,  the  vessi-1  was  so  slnHchtnl  as  lo  cause  laceration  of  its  inner  and  middle  coals  and 
obstruction,  wljieJi  whs  follo\v<'d  by  p:angrenp  of  the  corresponilinjr  limb.  ]n  the  other 
the  cdistniclion  hislnd  three  week^,  whrn  pulsation  returned  and  the  patient  reroverrd. 

Fracture  of  the  acetabulum,  from  the  head  of  the  Ibirmr  bi'ing  driven  njrainst 
the  bone  bus  been  recorded.     Earl^,  in  the  ninL'tcenth  vohiuie  of  the  *Med.-Chir.  Trans,* 

jiddueed  a  ease  in  which  the  pelvis  was  broken  into  its 
three  anatomical  portions.  Sir  A.  Cooper  and  Tr:»vcrs 
have  recorded  others.  Moore,  also,  in  the  thirty-fourth 
vnliime  of  the  «ime  transactions,  has  given  another  with  n 
drawing  as  figured  here  (Fig.  •'►01).  When  the  head  is 
driven  into  the  i^elvis,  as  illustrated  in  tlie  drawing,  there 
will  be  deformity  of  the  hip,  inability  lo  move  the  limb, 
with  pain  in  the  attempt,  and  crepitus.  Tfavers  believed 
thai  acute  pain  on  pre.s.<«ure  upon  ihe  projecting  spine  of 
tlu'  pubes,  and  inability  on  the  part  of  the  patient  to  main- 
tain the  erect  posture  after  pelvic  injury,  are  diagnostic  oi* 
Jissnre  of  the  nreiabulnm. 

A  fracture  of  the  Up  of  the  acetabulum  is  prolwibly  pre- 
sent in  such  eases  of  dislocation  of  the  hi|^  as  become  dis- 
placed ugain  after  reduction;  the  head  of  the  boi^e,  having 
nothing  to  reslrnin  it,  slipping  out  of  its  cup.  In  tlu.'se 
Citses,  the  reduction  of  the  dislocation  is  usually  attended 
with  crepitus  followed  by  re-dislocation  on  the  removal  o<' 
the  extending  force.  It  should  be  treated  by  fixed  exteniiion  as  in  fracture  of  the  thigh- 
bone, and  some  circular  ]>elvic  pressure.  This  accident  is  more  frequently  associated  with 
dislocation  of  the  head  of  the  femur  backwards  than  with  any  other.  [Cases  of  this  kind 
arc  mentioned  in  connection  with  dislocations  of  the  femur.] 

Fracture  of  the  Facrum  may  be  regarded  clinically  a.s  that  of  the  pelvis,  but  U  alwajs 
the  result  of  direct  violence. 


Hp»d  of  fpuinr  drirea  ll  r  '  ti.h  »co- 
laliulam.      'Med.   Chlr.   Tralia.,'    Tul. 


Fractures  of  the  Lower  Extremitv. 

Prom  hospital  statistics  these  fractures  appear  to  be  more  common  than  those  of  the 
upper  extremity;  but,  as  ihe  mjijority  of  cases  of  fracture  of  the  upper  extremity  are 
treated  as  out-patients,  and  of  which  no  records  are  kept,  the  conclusion  is  wiuikened  by 
a  fallacy.  Mr.  Lonsdale,  however,  lubuhiled  all  cases  iit  llie  Middlesex  Ilospiinl  for  six 
years,  and  finding  that  alfi  exani|iles  *^f  fracture  of  the  lower  extn-mily  ttx)k  place  to  ICA 
of  the  upper,  ]i>roved  that  fractures  of  the;  upper  extremity  are  *A)  per  cent,  more  fni^urnt 
than  those  of  the  lower. 
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Fractures  of  the  femur 


Ue  dividefl  into  lliuse  of  the  neck 


^id,  of 


th*'  shafts  aiul  of  thtt  Imr^r  or  cnndf/tor  tud. 

Fracture  of  the  neck  or  upper  end  exifitf  t|  in  44  out  of  217  consecutive  eases 
admitted  into  (tuv'^,  or  in  tme-filth  of  all  ra.srs.  It  is  inort;  frf<|uent  in  the  old  thiin  in 
the  yoiinjx,  urohiibly  from  tfie  impaired  nutrition  of  tlie  hone,  the  cortex  in  tht'  jijsed  beinja^ 
always  thinner  iind  the  caiicelli  hirger:  I  have,  Jiowever,  seen  it  in  n  hoy,  let.  I'i,  and  a 
roan,  a*t.  27.  Stanley  and  Ilnmilton  h.'ive  recorded  exanipless  at  even  an  earlier  age.  In 
Guy's  Museum  there  is  n  specinn*'n  taken  from  ii  child  a-t.  i).     (Prep.  11H4.) 

M'hen  the  fractnn'  takes  place  near  the  head  of  the  bone  it  hiis  been  called  intra'COp' 
jff//or  (Fij^,  ri(>.S),  when  near  the  trochanters,  extra^capsidar  (Figs.  o65-5ti(>) — terms  that 
for  [tractical  jmrposes  ought  to  be  relinquished.  Both  forma  may  be  impacted^  and  in 
Fi^.  5ill>  both  are  seen  together. 

The  best  division  of  fractwres  of  the  neck  of  the  femur  aeems  to  be  into  the  impaefrd 
and  unimpactedj  the  old  division  of  intra- and  ex tni-eapsuhir  fracture  being  as  unscientific 
^s  it  is  un practicable. 

Fractures  of  the  base  of  the  neck  are  almost  always  impacted  at  their  origin,  and 
bc'comr  tmimpacted  from  some  dislodgment  of  the  impacted  fragments,  or  eoniniinution 
of  (he  bone  {vide  Figs.  />,'3H,  .'itJ/i,  oi>G). 

Fracliirt's  of  the  narrow  part  of  the  neck  may  be  impacted,  but  more  commonly  are 
unirapactfd  from  (he  first.  This  form  of  fracture  is  more  properly  called  intra-vapguhr 
thait  any  oilier  (Fig.  'jfiH), 

In  mre  exnni[de^  a  double  impaction  of  the  head  and  neck  of  the  bone  is  found  (Fig.  f»G9). 

Sir  A.  Cooper  recognized  this  to  a  degree,  though  he  did  not  <ntite  see  ils  importance, 
wheji,  in  des-cribing  fractures  of  the  upper  part  of  the  ihigh-bone,  he  wrote  "the  fracture 
is  [daced  at  the  root  of  the  neck  of  the  tliigh-bone,  the  troclianter  is  split,  and  the  neck  of 
the.  bone  is  received  into  its  cleft.  It  frequently  happens  in  this  injury  that  the  fracture 
of  the  neck  of  the  thigh-bone  is  complicated  with  an  injury  of  the  trochanters,  major  and 
minor;  the  neck  of  the  thigh-bone  is  forced  at  times  into  the  cancelli  of  the  major  tro- 
chanter." To  the  h\le.  Profei^sor  R,  W.  Smith,  of  Dublin,  the,  thanks  of  the  jirofessiou 
are  unquestionably  due  for  having  given  prominence  to  this  clasH  of  cases,  and  in  his 
valuable  work  on  Fiiictures  in  the  vicinity  of  joints,  published  in  IHJO,  will  be  found 
nearly  all  that  is  known  about  the  subject. 

I  am  fully  i)re[)ared  to  endorse  his  opinions,  and  agree  with  him,  ^■^  that  all  extm-c4ip- 
suiar  fractures  aie,  in  the  first  instance,  also  im|»acted  fractures."  I  believe,  moreover, 
that  many  so-called  intra-capsidar  fractures  and  all  mixed  forms  are  primarily  ol'  u  like 
kind,  and  »*lhat  it  depends  principally  ttpoii  the  violence  with  which  the  injury  lais  heen 
inflicted  whether  the  neck  of  the  hone  shall  remain  imphinted  between  the  trotdfunlera, 
or  whether  these  processes  shall  be  so  eivmidetely  Keparale*!  from  the  shaft  of  the  femur  as 
to  allow  of  the  escape  of  the  cervix  from  the  <'avity  which  it  had  formed  in  the  reticular 
tissue  of  the  tower  fragment.     If  the  force  had  not  been  very  great  the  neck  of  the  femur 


Pig.  5155. 


Fig.  566. 


Imparted  fnicture  of  Che  neck  of  the  tbigh.hoiifl,  from 
tbc  muKonm  of  my  fnthiT,  tbe  lute  Mr.  T.  E.  Bryanl. 
Prep.  Go7'«Mu(i.,1197»*. 


CoiamlDatnd  friictaro  of  tho  upper  purt  of  (high- 
1ji)i»i<,  from  tUn  nft  k  being  ilrlven  luto  tho  sLafL  Pro|i. 
lUM,  Guy's  Mus. 


remains  wedged  in  between  the  trochiinters,  and  one  or  both  of  these  processes  aiv  split 
ort' from  the  shaft;  and  if  the  tibrous  structures  around  the  neck  of  the  bone  and  trochan- 
ters have  not  been  injured,  tliese  broken  portions  of  the  trochanters  are  still  held  flrndy 
in  their  places,  and  the  cervix  does  not  becumu  loosened  (Fig.  i>Go)  j  but  if  the  force  has 
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Fio.  5U0a. 


been  considerable,  the  iinpulfte  prolonffeil,  tlie  bone  in  a  stale  of  senile  atrophy,  or  if,  as 
frequently  !j.aj>pens,  tlie  palii^rU  in  eiulnavoring  to  rise  falls  a  seciiml  time,  then,  under 
these  circumstances,  the  trochanters  are  not  cnily  broken  from  the  shaft  of  t\w  femur,  bul 
are  so  far  dis|ilaced  and  geparuted  from  their  «^onnection  with  the  soft  parts  that  the  cavity 
or  sofket,  us  it  were,  into  which  tlie  superior  fragments  have  lK*en  received,  is  destroyed; 
the  imparted  cervix  thus  set  free  no  longer  opposes  the  jiscent  of  the  inferior  frajjment, 
and  the  cjise  then  presents  the  charnclers  of  the  ordinjiry  extra^capsular  fraeture  with 
great  sliortening  of  the  limb"  (Fig,  5  5G).  In  fact,  the  ordinary  fracture  of  the  base  of 
the  neck  of  the  thiph-bone  is  primarily  an  impacted  fracture,  the  impacted  bonea  in  «onie 
cases  beinj^  locjaened  by  a  Seconal  fall,  in  others  by  excess  of  violence  receiveil  in  the 
original  accident,  and  in  too  many  btt  the  manipulation  of  the  stirf/eon  in  his  anxiety  to 
make  out  the  presence  of  a  fracture  btf  the  detection  of  crepitus.  Indeed,  this  seekini^  for 
crepitus  in  cartes  of  fracture  is  a  jn-aotice  frau»;ht  with  danger.  In  fractures  of  the  neck 
of  the  tiiigli-hone  it  is  not  ordy  unnece-:^iry  because  tite  diajfnosie  of  the  case  cnn  be  made 
out  without  \i^  hut  it  is  unjuslitiabU:,  as  the  attempt  to  find  it  in  every  case  of  impacted 
fractuiT-  is  often  attended  with  irreparable  mischief* 

Thf  diagnosis  of  an  imjwicted  fracture  is  a  point  of  considerable  importance,  since  it 
is  not  to  be  ilispuJed  that  the  recovery  or  dc«zree  of  lameness  of  many  a  patient  4le|)ends 
upon  a  correct  ajipreciation  of  the  vahit^  of  such  symptoms  as  usually  exist  in  this  variety 
of  iVacture,  and  that,  too,  in  a  very  critical  pi*riod  of  the  case.  Should  an  error  in  diag- 
nosis be  made,  and  the  case  being  one  of  impacted  fracture  be  overlo<jked,  violent  manipu- 
lative et!brts  will  probably  he  made  to  reduce  liie  suppo?eil  dislocation  or  to  set  the 
8upp08e<l  fracture;  or,  what  \a  equally  pndjable,  lo  deci<le  the  question  IxUween  the 
presence  of  the  two  by  the  detection  or  noa-dctection  of  crepitus.  As  a  c^n»et]uencci  of 
this  violence,  the  impacted  bones  to  a  certainty  will  be  loosened,  if  not  worse  dii^turbed, 
anil  the  case  will  he  c)tani!i>"l  fnun  one.  in  which  tlie  bones  were  placed  favorably  for  union 
and  recovery,  into  another  iti  whi<di  a  very  ditferent  set  of  circumstances  has  to  be  en- 
countered and  a  less  favorabUt  prognosis  has  to  be  given. 

Happily,  however,  the  diaarnoKift  of 
these  ca-ses  is  not  difficult,  and  the 
symptoms  that  indicate  the  |>n*sence 
of  an  impacted  or  non-impacted  frac- 
ture are  fairly  characteristic.  They 
may  be  jriven  as  follows  : — A  blow  or 
fall  upon  the  trochanter^  followed  b| 
more  or  less  complete  lost  of  powt 
in  the  limb,  a  variable  degree 
shortening,  a  fxedy  everted,  inverted^ 
or  straiifht  [fosition  of  the  foot,  whick 
moderate  extension  will  not  rectify^ 
and  when  the  impaction  is  prnat,  an 
U[)pruximation  of  the  great  trochanter 
lo  the  median  line  of  the  body  (Fij 
5*jtiA  ).  The  head  of  the  bone  will  rotali 
in  the  acetabulum,  and  the  trochanter 
with  it,  the  rotation,  however,  of  the 
trochanirr  taking  place  through  an 
arc  of  a  circle  of  which  the  head  of 
ifie  bone  is  the  centre,  instead  of  upon 
the  axis  of  the  shaft  as  in  detaclicd 
fnicture  of  the  neck.  There  will  be 
indistinct  or  no  crepitus.  LocaI  pain  will  always  be  felt  on  pressure  behind  the  trochanter, 
and  local  thickening  within  a  few  days  of  the  accident.  [Dr.  Allis  has  stated  that  a  valu- 
able diagnostic  symptom  is  the  ndaxalimi  of  the  fascia  lata  between  the  great  trochanter 
and  the  crest  of  the  ilium.  Whin  the  neck  of  the  lM>ne  is  intact  the  fixscia  is  kept  tenne.] 
When  from  the  direction  of  the  force  applied  to  the  trochanter  the  posterior  wall  of  the 
neck  is  driven  into  the  inter-trochanteric  line,  the  limb  will  be  rotated  outwards  and  the 
K>t  everted;  and^  when  the  anterior  wall  is  driven  into  the  bone,  there  will  b*?  inversi< 
'  the  limb.  The  former  Ibrm  ol'  accident  is  far  more  ooraraon  than  the  latter,  on  accoui 
of  the  greater  thinness  of  the  posterior  wall. 

To  make  out  the  existence  of  shortening  of  the  neck  of  the  thigh-bone  and  its  amount 
the  following  ♦•  tust-line"  may  be  employed.     I,  as  well  as  my  dre^sers^  have  lised  it  foi 


^^ 


\^ 


J^a 


'i\^ntt<  •howin|i(  how  the  trurhjintor  of  the  fractured  buoo  U 
drnwu  upwnrJs  neart^r  ttiv  auliTior  tnprrtor  aiiiric  uf  tli«  lllnm. 

A,  2«orwal   lf>ii»fth    of  Iimi>   uf  Ulu-frmontl    liijtMglo   <FIk,    567); 

B,  Shnrlencci   hitio  «f  Ulo-femorkl   tr|aii((l<>  ;  C,   Kortxouttil  lovot 
of  fnicturud  bou6 ;  D,  IlgrlzoDtal   lercl  of  *oniid  boii«. 
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many  years,  and  found  it  of  great  value  ;  irnlfed,  as  a  proof  of  its  use,  I  may  add  ihat 
twenty-four  cons<^ciitive  casefi  of  fracture  of  the  neck  of  tlie  tlii^li-lioner  admitted  into  my 
wards  to  tlie  end  of  1877  (tlie  average  age  of  the  patieutii  beinjLj  74),  Ic'ft  the  hospital  with 
union  of  the  broken  bouea  and  ikseful  limbs.  The  diagnosis  of  all  tlie.se  cases  had  been 
made  by  means  of  tlie  lest  line  1  now  describe,  and  with  tlie  gentlest  manipulation, 
('  Lancet/  Janiaary  22,  1876.) 

For  prjir|x>se«i  of  demonstration  I   have  described  it  as  the  base  of  the  ilic>-fetnorivl  tri- 
angle (C  B,  Fig.  5G7),  the  two  sides  of  the  triangle  being  made  up  of  two  lines  drawo 
from  the  anterinr   gU(>erior  spinous    pro- 
cess of  the  ilium,  one  of  tliem,  A  C,  be-  Fio.  5t>7. 
ing  vertical,  and  traversing   tJic  outside 
of  the  tup  to  the  horizontal  plane  of  (lie 
lx>dy  ;  and  the  second,   A  B,  inijiinging 
on   the  tip  of  the  trochanter  major  and 
corresponding  in  the  nornuil  condition  of 
the  hip-joint  to  the  anterior  half  of  N^- 
latoii':*  test  line  for  dislocation  of  the  head 
of  the  femur  backwards. 

The  ♦'  test  line"  C  B  for  fracture  or 
shortening  of  the  neck,  joins  the  two  at 
ri^ght  anffles  to  the  vertii*al  line,  and  ex- 
tends from  it  to  the  trochanter. 

Any  shortening  of  this  line,  on  comparing  it  with  Ihe  ^ame  taken  on  the  nninprcd 
side,  indicates  with  precision  a  shortening  of  the  neck  of  tlie  thigli-bone  ;  and,  when  the 
shortening  has  followed  at  once  upon  an  injury,  fracture  of  the  [leck  of  the  thigb-imne, 
impacted  ur  otherwise,  is  certain.  Compared  with  this  line,  all  other  measurements  are 
uncertain.  By  its  use,  manipulations  of  the  injured  limb  are  often  rendered  unneces- 
Bary.  [The  uselessness  of  mc:usuring  the  l<»rigth  of  the  lower  litubs  is  ap|iflrenl  since  it  is 
now  well  known  that  uninjured  l^gs  ditter  from  eacli  other  in  length.] 

For  practical  purposes,  the  vertical  line  A  C  and  the  test  line  C  B  are  alone  required. 
To  compare  the  two  sides  of  the  body  it  is  necessary  to  see  that  the  pelvis  is  straiglit. 

The  symptoms  thus  described,  taken  as  a  whole,  may  be  looked  up<*n  f*s  [lathognomonic 
of  an  impactured  fracture;  for,  although  there  are  other  injuries  to  the  hip- joint  which 
may  give  rise  se|(arately  to  many  of  the  symptoms  detailed,  there  are  none  in  which 
all  or  most  are  found  combined.  There  is  no  injury  to  the  liip-joinl  in  which  the  head  of 
the  femur  rests  and  can  be  made  to  rotate  in  the  acelabulnm  an<l  in  wl»ich  n/itnrt/iafe 
ahorteniny  is  ever  found,  with  the  exce(>tion  of  a  fracture;  and  there  is  mt  form  of  frac- 
ture that  occurs  under  like  circimistances,  with  the  exception  ol'  the  impacted,  that  is  not 
accompanied  by  crepitus  that  can  be  rtnidily  detected,  with  complete  eversiou  of  the  foot, 
naarked  shortening,  and  loss  of  power  over  the  limb. 


Tlio  lMo-r<<inrirnl  rccttiii^lo  A  C  B.    C  B  teat  iin«  for  rmcture 
or  nhcirttfulDKof  ibo  nock  of  th<J  thlifh-lwno. 


FlU.  568. 


Fio.  5G9. 


Iuir»-rini»uUr  fmcturo  of  Uie  uock  of  ffmur.    Cm« 
\  or  th«  l»te  Mr.  T.  B.  Bryant.    Prep.  1187**,  Qay'i  Mm. 


Donblj  Impacted  fracture  of  the  neck  of  tlilgh-bone. 


These  points  are  well  brought  out  in  a  paper  in  the  *  Med,  Times*  of  1869,  in  which  I 
gave  a  careful  analysis  of  fourteen  cases. 

AVhen  sudden  incresLse  in  the  amount  of  shortening  takes  |)laco  some  days  after  an 
injury  to  the  hip,  the  separation  of  the  impacted  bones  atnl  the  dniwing  up  of  the  lower 
fragment  sliould  be  suspected,  and,  when  some  gradual  shortening  follows,  it  signitles  the 
absorption  of  the  injured  neck  of  hone. 

The  eversion  of  the  limb  as  found  in  the  nou-impacted  fracture  is  due  to  the  simple 
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weijjfljt  of  the  broken  limU,  nidud  by  the  action  of  the  powerful  external  rotator  ond  pos- 
sibly of  the  athluotor  luuscleii.  Th«j  position  of  the  limb  m  the  impacted  fracture, 
wliether  slightly  everted,  strair^ht,  or  inverted,  Is  determined  by  the  impaction  of  the 
anterior  or  posterior  wall  of  the  neck,  and  by  the  fact,  that  the  foot  will  be  fixed  by  ihe 
impaction  in  the  position  in  which  it  existed  at  the  time  of  the  accident. 

In  non-inipucfed  fracture  of  the  narrow  end  of  the  neck  or  true  inrra-eapauliip  fracture, 
there  is  usually  more  shorteningr  than  in  the  fmcture  of  the  bnse  ;  fhis  symptom  dejiend- 
ing  in  both  of  thc:*.e  ea<e:»  upon  llie  amount  of  separation  of  the  tibniiis  covering  of  the 
broken  bone.  In  ihe  former,  crepitus  is  also  legs  distinct.  In  both  these  forma  the 
shortt-niuf;  will  Xk'  mside  to  disaj»pHeur  by  exten!*ion,  whilst  in  the  impacted,  in  any  of  it« 
varieties,  no  such  ett'ect  will  he  produced  by  ordinary  force. 

It  can  only  be  by  carelesjfiness  thai  a  contused  hip  is  miptaken  for  a  fractured  thigb, 
impacted  or  otherwise.      I  have,  however,  known  this  error  to  be  eommitted. 

''The  practical  importance  of  readily  identifying  this  fracture,"  writes  Bigelow  in  his 
valu;ibie  nu)iiuj;ra()h  on  tlie  hip,  '*  lies  in  the  fact  that  its  progress,  as  rejijanls  both  lime 
and  {roc»d  union,  is  in  ^reneral  more  favorable  tljan  that  of  tfie  unimpacted  fractures:  that 
though  it  is  a  cctmjiaratively  common  and  diMtblinj;  accident,  it  may  exhibit  little  deform- 
ity; andt  lastly,  that  the  object  of  extension  in  its  treatment  is  to  steady  the  limb,  and 
not  to  draw  it  down." 

TitKATMENT. — -If  it  wcFC  US  distinctly  understood  as  it  should  be  l>y  all  students  and 
practitioners  that  a  fracture  of  the  neck  of  the  tlii-ih-bom^  can  be  dia^noseil  without  seek- 
ii)if  for  crepitu!*,  thai  nil  but  the  gentlest  manipvdation  of  an  injured  liip  is  likely  to  prove 
injurious,  and  that  any  attemjtt  to  elongate  the  limb  by  forcible  extension,  to  flex  it  or  to 
rotate  it  with  the  view  of  restoring  it  to  it?!  natund  position  is  likely  to  be  followed  by  a 
breaking  up  of  the  impacte<l  Imnes  and  consequently  by  irrepanible  injury,  the  treatment 
of  these  caseti  would  lie  as  satisfactory  in  its  results  as  it  is  simple,  and  our  work-houRes 
be  occupied  with  fewer  cripplcci,  Kvery  case  of  fracture  of  the  neck  of  the  femur,  im- 
pacted or  non-imjiacled,  intra-  or  extra-capsular,  in  the  young,  middle-aged,  or  old,  should 
be  treated  xs  if  repair  and  union  were  sure  to  take  place  if  the  parts  are  kept  at  rest  and 
in  apposition;  and  in  the  large  pro]iorlion  of  cases,  the  hopes  of  the  surgeon  will  not  be 
disa[ip<jioted.  In  the  iin|iacted  fractures,  xjnion  otight  to  be  looked  for  if  the  broken  frag- 
menis  are  left  alone  and  not  loosened  by  a  careless  or  too  curious  manipulation.  In  the 
purely  intra-capsular  Iraclure,  nnhm  may  take  place,  osseous  m  many  cases,  fibrous  in 
ni«>re.  In  a  few  there  will  be  none,  owing  to  total  separation  of  the  head  of  the  bone  from 
its  atJachmentfr\  or  to  the  I'eeble  power  or  age  of  the  patient,  or  b»?cause  the  broken  frag- 
ment receives  too  little  ntturishment  to  jillow  of  sutficient  reparative  material  l>eing  j>oured 
out,  or  liecuMse  the  fractured  bones  have  not  been  kept  sulhoiently  at  rest  and  in  ap|>osi- 
tion.  Under  these  circumstances  the  heail  of  the  femur  will  be  loose  in  the  acetabulum 
with  its  broken  surl'ace  smoothed  in  a  cup-shape<l  cavity,  where  the  rounded  end  of  the 
broken  neck  of  the  femur  plays  as  in  a  false  joint. 

[It  has  been  proposed  to  excise  tlie  liead  of  the  bone  when  ununited  intra- capsular 
fraelure  of  the  femoral  neck  remains  after  appropriate  treatment.  See  *  Medical  and  Sur- 
gical Reporter,'  March  1,  1M79,  and  *  N.  Y.  Medical  Record,*  December  :5,  1879.] 

In  the  impacted  fractures,  the  limb  ought  simply  to  be  kept  at  rest,  and  this  object  is 
attained  by  means  of  the  double  splint. 

Pio,  670. 


iiiii««« 


Long  •pllat,  wllh  w«lghta  f«r«xt«naloD  \u  tnc\nn  of  ibo  neck  oflb*  Chtgli.bojie. 

In  the  non-impacted,  extension  is  to  Ik*  more  thoroughly  employed,  the  limb  b<?iii 
brought  down  lo  a  level  with  its  fellow,  and  maintained  there  Ity  means  of  the  long  ttid 
splint  iiiid  the  use  of  weights  (Fig,  .')70)  ;  or  by  what  is  preferable,  the  elastic  exteniii] 
an  a|>plieil  with  the  doidjie  splint  (Fig.  .')7I),  in  which   bi>lh  limbs  arc  kept  parallel, 
duction  or  adduction  of  the  limb  prevented,  and  extension  maintained,  no  pressure  beiii 
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applied  over  the  troclianlers.  With  this  splint  no  perineal  baml  is  rt'nuirctl  if  tlie  foot  of 
the  bed  is  rained  two  or  three  inches.  It  ig  jts  vnluable  for  traclim-  of  iIjc  tliigb-boiif  as 
for  disease  of  the  hip-joint. 

Ptc.  571. 


rtidit^raifitT' 
Arciunulattr- 

t>nublfl  ipllnt  or  fractnro  of  the  shart  or  Deck  or  tbe  thigIi-bon«  uid  blp  diASMV. 

Sir  A.  Cooper^s  phin  of  placing  the  patient  on  a  double  inclined  plane  has  few  advan- 
tages when  union  is  to  be  hioked  for,  and  even  the  broad,  well-padded  belt  which  he  ap- 
plied round  the  pelvis  in  order  to  keep  the  brokt-n  fraj^ments  closely  tofjetlier  cannot  bo 
reeoinmended  ;  still,  where  the  long  splint  cannot  be  worn  the  inclined  plane  may  be  Rub- 
6  li  tilled. 

In  the  impacted  fracture  no  perineal  pa<l  is  wanted,  aa  no  extension  is  required.  In 
the  n  on -impacted,  where  it  is  us<ed,  tare  must  he  ohfierved  that  it  is  well  applied  and  well 
padded,  particularly  in  aged  aabjects  ;  an  tudia-riibber  perineal  tiibuUir  band  beiu"^  better 
than  a  leather  one. 

When  the  necessary  confinement  to  the  suftine  position  cannot  be  tolerated  and  bed- 
sores appear,  it  may  be  necesffary  to  give  up  Ihe  long  ?iplinl,  and  under  lhe^*e  circwrastnnee«J, 
it  is  wise  to  Mx  the  hip,  pelvis,  and  thigh^  in  some  strong  immovable  easing  similar  to  that 
em[doyed  in  hip  disease,  the  limb  being  kept  extended  by  means  of  weights*  attached  to  the 
foot  during  the  setting  of  the  material.  The  casing  may  be  of  leather,  felt,  perforated 
zinc,  or  flannel,  with  starch,  or  gum  and  chalk. 

To  allow  the  [mtient  to  get  ii[)  without  any  apparatus  is  not  only  to  give  u[>  all  liO[ie  of 
a  cure  by  union,  but  adds  to  the  local  irritation,  as  the  broken  fragmenis  will  gnvie  against 
one  another  and  irritale  the  soft  purtsi  around,  often  causing  !*evere  local  and  constitutional 
di&turbance,  Undor  all  circumstances,  however,  immobility  of  the  broken  bone  is  to  be 
insured. 

Interstitial  absorption  of  the  neck  of  the  bone  is  sometimes  met  with  after 
fracture,  and  in  Fig.  572  the  fact  is  well  illustrated,  the  neck  of  the  bone  having  almost 


Fio.  672. 


Fio.  573. 


mi 


yr»Pt«re  of  lh«  nflck  of  llio  tli(>?h  bon«  within  ibfl  c»p- 
•Ule,  repair  of  rrnctoro  by  m*TUti«  of  bour,  flbroii*  Usioe 
anil  tthro-rnrtiilftgr  ;  abAor|iUou  of  tlie  neck  of  tlir  bono. 
I*rep,  removed  from  wownu,  icl.  Ou,  who  had  rocrU-i'd  lb« 
Injury  flva  jroart  before. 


F«tBiir  of  the  oppo*U«  a\i«,  ■howlatf  thckmonnt  of  bou* 
»btorb«d. 


entirely  disappeared,  as  will  be  seen  at  once  on  comparing  h   section  of  the  injured  bone 
witli  that  of  the  uninjured,  from  the  same  subject  (Fig.  i'u'3).     It  is  said  also  to  lake  place 
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after  a  contusion  without  any  fracture  in  osteo- arthritis ;  how  far  it  may  occur  otherwise 
is  an  open  question.  My  own  impression  is  that  in  all  such  cases  some  fracture  existed, 
though  it  is  difficult  to  prove  the  truth  of  such  an  opinion.  The  question  requires  further 
elucidation. 

Fractures  through  the  trochanter  occasionally  occur.  Sir  A.  Cooper  describes 
them  as  oblique  fractures  not  implicating  the  neck  of  the  bone,  and  can  be  made  out  by 
the  immobility  of  the  lower  portion  of  the  bone  whilst  the  upper  part  is  fixed,  and  by  the 
other  signs  of  fracture,  such  as  crepitus,  &c.  They  should  be  treated  like  fractures  of 
the  neck. 

Separation  of  the  epiphysis  of  the  head  of  the  bone  has  been  described. 
South  has  recorded  such  cases  in  his  *■  Chelius's  Surgery,'  and  Post,  of  New  York,  in  the 
*  New  York  Journal,'  vol.  iii,  but  no  preparation  exists  to  demonstrate  the  fact.  It  is, 
doubtless,  possible  in  the  young,  and  would  be  known  by  some  such  symptoms  as  those  of 
fracture  of  the  neck,  crepitus  being  exchanged  for  what  South  calls  a  **  distinct  dummy 
sensation"  on  rotating  and  extending  the  limb.  As  a  consequence  of  disease,  it  will  be 
described  in  a  later  chapter. 

SepsLration  of  the  epiphysis  of  the  trochanter  major  is  a  more  definite 
accident,  and  doubtless  has  occurred.  Sir  A.  Cooper  recorded  a  case  which  Mr.  Aston 
Key  had  observed,  and  the  diagnosis  was  verified  after  death.  In  it,  the  detached  frag- 
ment, however,  was  not  displaced  but  held  in  position  by  means  of  its  fibrous  and  tendinous 
coverings ;  and  was  the  result  of  direct  local  violence ;  abduction  of  the  limb  caused  great 
pain,  but  all  other  movements  were  allowed.  The  preparation  exists  in  the  Guy's  Mu« 
seum,  1195,  and  is  figured  below  (Fig.  574).     Alike  case  occurred  in  the  practice  of  the 


Fig.  574. 


Fin.  ."iTS. 


Mr.  Aston  Key's  case.    Prep.  1195,  Guy's  Mus.  Appearance  daring  life.    Mr.  Poland's  case. 

Fracture  of  the  epiphysis  of  the  major  trochanter. 

late  Mr.  Poland,  at  Guy's,  in  1871,  which  through  his  kindness  I  saw.  It  occurred  in  a 
boy,  set.  1 2,  from  a  direct  blow,  and  was  characterized  by  a  projection  and  thickening  of 
the  trochanter  (Fig.  575),  Similar  instances  have  also  been  published  by  Dr.  Roddick, 
of  Montreal  ('  Canada  Med.  and  Surg.  Journal,'  Nov.  1875),  and  Mr.  McCarthy  (*  Path. 
Trans.,'  1874). 

Fracture  of  the  Shaft  of  the  Femur. 

This  may  take  place  in  any  part,  but  is  more  common  in  the  centre  than  elsewhere, 
and,  as  a  consequence,  of  indirect  violence ;  it  may  occur,  however,  as  a  result  of  direct 
force,  and  more  rarely  of  muscular  action.  From  this  cause  I  have  seen  it  from  the 
swinging  of  the  limb  over  the  side  of  a  cart  in  the  act  of  descending,  and,  in  an  epileptic 
patient,  from  the  spasm  of  the  muscles,  with  the  patient  in  bed.  I  have  known  it  also  to 
take  i)lace  from  the  same  cause  when  cancer  of  the  bone  existed. 

The  fracture  may  be  transverse^  oblique  in  any  direction,  dentatedy  comminuted  or  im- 
pactedf  the  nature  of  the  force  and  its  direction  determining  these  points ;  a  sharp  blow  is 
likely  to  be  followed  by  a  transverse  fracture  ;  a  crushing  force  by  a  comminuted  one  ;  an 
indirect  fracture  probably  will  be  oblique,  according  to  the  natural  bend  in  the  lower  part 
of  the  limb.  In  the  mid<lle  of  the  bone,  a  lateral  obli(piity  is  the  most  common,  in  the 
lower  third,  an  obliquity  from  behind  forwards.  Fractures  may  also  be  double  in  the 
same  bone  or  compound.  In  the  case  illustrated  (Fig.  576)  the  fracture  was  impacted, 
the  upper  fragment  having  been  forced  into  the  hollow  of  the  lower,  which  it  has  split. 
It  occurred  in  a  patient  under  my  care  in  187G,  a^t.  83,  from  a  fall  down  an  area  upon  his 
knee.  The  man  died  on  the  2Uth  day  from  kidney  disease.  ('  Path.  Soc.  Trans.,*  vol. 
21),  1878.) 
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The  displacement  tliat  takes  place  turns  moch  upon  the  line  of  the  obliiprity  ami  the 
BitJon  of  the  fnwiure.     In  fracture  below  (he  lesHLT  trochanter,  the  upper  frujLrnicnt  is 
ne  It)  be  dniwn  forward  by  tlie  action  of  the  peions  and  iliacus  rouseles,  and  oulwanl  by 
the  external  rotators*     Jn  fractures  above  the  condyles,  the  lower  fragment  is  apt  to  be 


Fio.  576. 
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Impaetod  rraetnr«  of  the  ahaft  of  th»  ttaiur,  prodneed  hj  •  fkll  tipon  the  kiuic  In  k  man,  ngf'd  99, 

drawn  backward  by  thi*  uminiiigonizL-d  uctinn  of  the  gasfrocneniii  nmseles.  In  fractures 
of  the  eenlre  of  the  .-haft,  l!ie  tU'tnrmity  dt'pt^nrlj<  on  the  line  of  obliijtiiiy.  Rotation  out- 
wards of  the  lower  fra^nifnl  is  found  in  nearly  every  ease. 

There  is  usually  no  ditbeiihy  in  itiagnosiiig  a  fracture  of  the  shaft,  the  following  symp- 
toms being  usually  present:  A  tall  or  injury,  followed  by  loss  of  power  in  the  limb; 
shortening,  which  extension  can  rectify  ;  deforaiity,  probably  angular:  extrji  mobility  of 
tlie  lower  part  of  ihe  injured  limb;  crepitus  ;  mid  probably  the  jirojection  of  one  end  of  a 
fragment  with  eversion  of  the  foot.  When  the  fracture  U  trnn>iverse,  the  shorteoing  will 
rarely  be  marked  ;  when  it.  is  obli4iiie,  the  direction  ol'  tlie  angular  deformity  often  indi- 
cates* the  line  of  the  oblifpiity. 

In  young  children  where  the  fracture  is  incomplete,  j^horfening  with  bowing  of  the 
limb  after  an  accident,  and  an  indistinct  sen.-aiioii  of  yiehling  on  manipHhition,  with  or 
without  a  peculiar  crackling  f^ensfttioiit  indicate  the  nature  <*f  the  accident, 

Trkatmlxt — Tlie  fragment!*  having  been  carefully  a<ljusted  by  means  of  extension 
and  gentle  manipulation,  the  ineehanieal  treatmeni  of  tiiese  fractures  consist,**  in  the  main- 
tenance of  extension  hy  means  of  ficxne  applied  foree  and  the  complete  rest  of  the  coapted 
honea ;  gentle  compres.sjon  of  the  att'ected  part  being  stJtnetimes  benelicial.  To  assist  the 
surgef>n  towards  these  ends,  some  aniesthetic  may  be  used  if  the  |  aiii  be  severe  and  it  is 
impossible  by  other  means  to  keep  the  patient  at  rest,  and  any  spasmodic  action  of  the 
muscles  inlerteres  with  the  surgeon's  aims. 

The  meana  adopted  for  these  ends  vary  considembly,  according  to  the  fancy  of  the 
surgeon  and  the  fashion  of  the  school.  Tims,  in  liospitals  where  the  Scotch  Influence  is 
greal,  Lision's  long  splint  is  the  usual  one  employed,  which  should  extend  well  up  into 
the  axilla,  and  several  inches  below  the  foot  (t  ig-  '">70,  without  foot-piece.)  It  ought  to 
be  well  padded  and  8U[>plied  with  a  soft  perineal  Inmd,  such  as  a  leather  strap,  or  a  [)iece 
of  india-rubber  tubing.  The  ankle  and  instep  slioubl  be  well  protected  from  pressure  by 
cotton-wool,  and  the  retaining  bandage  api)lied  with  equal  pressure. 

At  Guy's,  where  the  long  splint  lias  been  for  years  employed,  Desaull's  splint,  witli  a 
foot-piece  (Fig.  6ili(>),  and  tlie  addition  of  a  cross-har  for  steadiness  has  been  more  gen- 
erally preferre<i,  althougli  within  the  last  few  years  it  has  given  way  to  the  double  one 
(Fig.  ^71).  The  splint  may  be  of  wood  or  metal,  and  made  with  a  slide  so  as  to  be 
udjusled  to  ditt'erent  patients. 

In  fractures  of  the  upper  third,  where  the  upper  fragment  is  apt  to  tilt  forward  and  be 
rotated  outwards,  the  double  iaclii»ed  plane  is  often  of  great  value.  It  should  beein[»loyed, 
however,  only  when  the  long  splint  fails  to  fultil  the  objects  the  surgeon  lias  in  view.  It 
is  daily  dropping  out  of  use. 

(lordon  Buck's  method  of  Applying  extension  to  the  limb  by  means  of  weights  has 
found  great  favor  of  late  years^  anil  isfloubtless  very  good  and  simple,  the  counter-extend- 
ing force  being  a[»plied  by  means  of  u  perineal  band  of  inilia-rubl)er  tubing  fastened  !o  the 
head  of  the  bedstead  or  splint,  while  the  limb  is  steadied  by  means  of  long  sand-bags 
applied  laterally,  or  short,  lliigh  splints.  This  plan*  however,  has  the  disadvantage  of  not 
preserving  sutlicient  immobility^  of  the  broken  bones,  and  ought,  therefore,  only  to  be 
employed  in  con  junction  with  the  long  splint.  [This  is  seldom  required  if  a  moulded  paste- 
board splint  is  applied  at  the  seat  of  fracture  to  prevent  Inieral  motion;  siind-hags  or  long 
boxes  tilled  with  sand  or  bricks  usually  answer  a  similar  purpose.j 
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A  very  excellent  splint  has  been  suggested  by  Mr.  Cripps,  in  which  extension  and 
counter-extension  are  kept  up  by  a  carefully  regulated  elastic  force,  and  I  have  used  it 
with  great  advantage.  The  perineal  pad,  however,  must  be  a  thick  and  yet  a  soft  one. 
The  whole  thing  is  figured  below  (Fig.  577).  I  prefer,  however,  the  double  splint  (Fig. 
571). 

Fio.  577. 


Mr.  Crlpps's  splint,  showing  valne  of  elastic  suspension. 

A  splint  full  of  promise  was  introduced  in  1875  into  practice  at  Guy's  Hospital  (Fig. 
578)  from  the  Marine  Hospital,  Greenwich,  where  Mr.  Johnson  Smith  informs  me  he  has 
employed  it  in  thirty  cases  since  1870  with  good  results.  It  is  a  modification  of  one 
invented  by  Dr.  J.  T.  Hodgen,  of  St.  Louis,  U.  S.  (*  Treat,  on  Mil.  Surg.,'  by  F.  H. 
Hamilton,  1865,  p.  411),  for  gunshot  fractures,  and  is  made  of  galvanized  iron  wire  (No. 
2).  In  it  the  injured  limb  may  be  sup|)orted  on  a  piece  of  flannel,  which  is  slung  to  the 
iron  rod,  or,  upon  pieces  of  bandage.  Extension  is  kept  up  by  means  of  the  strapping 
attaching  the  foot  of  the  injured  limb  to  the  lower  cross-bar  of  the  splint,  and  through  the 
suspending  cords  and  pulleys.  The  counter-ext«nsion  is  maintained  by  the  weight  of  the 
limb  above  the  fracture  and  weight  of  the  body. 

Fio.  .^78. 


Dr.  J.  Hodgen's  suspension  splint,  as  ased  at  Gay's. 

The  8plint,  as  seen  in  Fig.  578,  is  moat  comfortable  to  the  patient,  and  an  old  house 
surgeon,  Mr.  J.  F.  Fry,  reports  ('Guy's  Gazette,'  Dec.  11,  1875)  that  out  of  seventeen 
cases  of  fracture  of  the  thigh  consecutively  treated  with  the  splint,  the  average  amount  of 
shorteninoj  was  less  than  half  an  inch,  and  that  in  six  ca8<;s  there  was  not  any.  I  have 
found,  however,  after  a  lengthened  trial  of  this  splint,  that  a  much  larger  amount  of  callus 
is  thrown  out  aljout  the  seat  of  fracture  than  is  met  with  when  the  bones  are  kejit  perfectly 
at  rest,  and  as  they  are  by  the  double  splint  (Fig.  571),  and  conclude  from  this  fact  that 
there  is  more  mobility  of  the  ends  of  the  broken  bone  by  the  one  form  of  treatment  than 
by  the  other.  Under  such  circumstances,  I  have  discarded  Hodgen's  splint  in  the  treat- 
ment of  fractures  of  the  thigh  for  the  double,  which  is  as  efficient  in  its  action  as  it  is 
comfortable  to  the  patient.  I  have  treated  with  this  splint  consecutively  31  cases,  and  in 
18  there  was  no  shortening,  in  10  there  was  less  than  half  an  inch,  and  in  only  3  was 
there  an  inch.  These  results  are  far  better  than  those  reported  by  Mr.  Fry  as  liaving 
been  secured  by  Hodgen's. 


Hodgen's  splint  slioutd  nol  be  confitutnUMl  with  Nathan  Smith's,  which  la  made  of  wire 
'  applied  to  the  anterior  gurface  of  tin*  fractured  limh»  which  is  suspended  to  it  by  rollers 
(Finr.  596). 

When  the  fmcturc  is  compounr!,  an  interrupted  splint  may  be  employed-  In  addition 
to  the  long  splint,  short  additiitnal  fsplints  tipplied  in  front,  or  tlve  inner  rtide  of,  or  behind 
tlie  lhi;j:lv  ns  the  Winit  of  the  individufd  ca.'^e  may  sugfjest,  are  of  <j;i*eat  value  to  insure 
greater  sitendine!*is  of  the  brok*'n  bone.  In  no  e^ise  should  the  seat  of  Iraetnre  be  covered 
in.  The  bandage  should  i=to[)  below,  and,  if  necessary,  recommence  alwve  it.  To  prevent 
the  bandage  slipping  after  it  hnn  been  applied,  it  is  a  goofl  plan  to  give  it  one  coating  of 
jMiRle  or  glue. 

Many  modification!*  of  these  means  mi-iht  be  mentioned.  Thus,  Pap;et  has  very  gene- 
rally employed  Buck's  iong  8{dint,  in  which  a  joint  exists  opymsite!  tlie  hip,  wbieli  enablea 
the  pnlirnt,  after  union  has  taken  place,  to  stt  up  without  affecting  the  thigh-bone.  Mr. 
C.  de  Morgan,  of  the  Middlesex  Hospital,  applies  the  ext«»n!*ion  to  the  fraetured  limb  by 
means  of  a  foree  carried  from  the  foot  ilirough  a  pedal  croi*s-bar  to  a  long  .splint  applied  to 
the  opposite  one  (Fig.  'tl'ii).     This  spUal  is  gMnl  Im*  fracture  as  well  as  for  disease  or  for 
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Mr.  Cii]&pb«II  do  Morgan's  spUtit,  wkli  cluatle  exiAatlAn. 

of  the  hip-joint.  Sir  W.  Fergui»!*on  wa«  wont  to  apply  bin  counter-extension 
1  a  strong  stay  of  jean,  Ciii-efully  fitted  lo  the  npjier  thin!  of  the  opposite  thigh,  froui 
which  a  band  extended  in  front  and  behind  to  iht;  up[ier  end  of  the  splint,  thus  doing 
away  with  the  |>erineal  pad. 

During  th*'  application  of  the  long  splint,  steady  traction  should  he  maintained  on  the 
injured  limh  by  a  compett'Ut  a.<><i.*ilanl.  When  muscular  spium  is  severe,  some  surgeons 
have  advi.sed  temporary  preiJsure  on  ilie  !em. 
oral  artery  in  the  groin.     It  is  said  to  stop  the  ¥io,  680. 

8pa.<im  in  all  cases,  and  wherever  1  have  tried 
it,  it  answered  well. 

In  infants  and  children  uinJer  tliree  years  of 
age  fractures  of  the  thigh  are  Irealed  with  dif- 
ficulty, for  any  immovable  apparatus  is  coa- 
Ptantly  dirtied  from  urine,  feces,  &c-,  ami 
require^s  to  be  changed,  and  llie  good  that 
would  otherwise  be  ex[jenenced  is  thus  neu- 
tralized. On  this  account  Paget  and  Ca!lenihT 
have  treated,  witliin  the  last  few  years,  many 
cases  of  frat-ture  of  the  thigh  in  children,  with- 
out splints,  ;ill  iLjiparntus  heing  dispensed  with, 
*'lhe  child  Ijetng  laid  on  a  firm  bed,  with  the 
broketi  liml),  after  setting  it,  bent  at  the  hip 
and  knee  and  laid  on  its  outer  side."  ('iSt. 
liarth.  llosp.  Hi-p.,'  ISfw).  I  do  not  recom- 
mend this  pmctice,  hut  would  advise  instead 
that    the   injured   limb  of  the  child,  together 

with  the  sotjnd  one,  be  flexed  at  a  right  angle     Yortieai  *»xteu«ion.  From  Ertch»on- 

witli  the  pelvis,  fixed  by  some  light  splint  and 

hoisted  upwards  lo  a  cradle,  book,  or  bar  above  the  bed  (Fig.  liSO).  By  these  means,  the 
weight  of  the  body  acts  jts  a  constant  counter-extending  force,  the  child  can  be  well  looked 
to  for  purposes  of  cleanliness,  and  a  good  redult  may  lie  expected.  At  Guy's,  we  have 
bad  excellent  residls  from  this  practice. 

Splints  of  guita  pcrcha,  felt,  or  leather  may  l)e  used  with  the  weights  when  they  can  be 
applied;  some   imnmvable   apparatus   being   adjusted   after  the  second  week  ;  indeed,  in 
some  cases  this  immovable  apparatus  may  be  applied  al  once,  cure  being  taken  that  the 
54 
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limb  is  kept  well  extended  during  its  application  and  setting.     Tiie   Bavarian  flannel 
splint  ifi  the  best  (Fig.  539). 

In  adults,  also,  after  the  tburtli  week,  this  same  immovable  apparatus  may  be  employed 
with  advantage,  the  patient  gaining  greater  freedom.  Some  surgeons  think  so  well  of  this 
plan  as  to  advise  its  use  in  fracture  of  tl»e  thigii  from  the  very  first.  Ericbsen,  ita  ablest 
advocate,  says  ('Science  and  Art  of  Surgery,'  p.  225),  "Tlie  starched  bandage  may  be 
employed  in  most  eases.  The  limb  should  be  evenly  and  thickly  enveloped  in  a  layer  of 
cotton  wadding;  a  long  piece  of  strong  paste-board  about  four  inches  wide  soaked  in 
starch  must  next  be  applied  to  the  posterior  part  of  the  limb  from  the  nates  to  the  heel. 
If  the  patient  be  very  muscular  and  the  thigh  large,  this  must  be  strengthened,  especially 
at  its  upi)«^r  part,  by  having  slips  of  bandtige  pasted  upon  it;  two  narrower  strips  of  paste- 
board are  now  placed  one  along  each  side  of  the  limb,  from  the  hip  to  the  ankle,  and 
anotiier  shorter  piece  on  the  forepart  of  the  thigh.  A  double  layer  of  starched  bandage 
should  now  be  a|)])lied  over  the  whole  with  a  strong  and  well-starched  spica  (Fig.  581); 
it  should  be  cut  up  and  trimmed  on  the  second  or  third  day  and  then  reapplied."  With 
such  an  apparatus,  Erichsen  has  treated  many  fractured  thighs,  both  in  adults  and  children, 
without  confinement  to  bed  for  more  than  three  or  four  days,  and  without  the  slightest 
shortening  or  deformity  being  left.  The  points  to  be  especially  attended  to  are,  that  the 
back  splint  be  very  strong  at  the  upper  part  especially,  and  that  the  spic4i  be  well  and 
tirmly  applied  so  that  the  hip  and  the  whole  of  the  pelvis  be  immovably  fixed.  [This 
metliod  had  some  advocates  in  the  United  States  a  few  years  ago,  but  has  recently  been 
almost  abandoned.] 

Fractures  of  the   condyles  necessarily  involve  the  joint,  and   these   may  l>e 

transverse,  oblique  or  vertical  (Fig.  ."^82). 
In  subjects  under  twenty-one  the  lower 
epiphysis  may  be  separated  from  the  shafts 
thus  simulating  a  transverse  fracture  (Fig. 
583). 

These  cases  are  serious  on  account  of 
the  joint  complication,  as  some  stiffness  of 
the  joint  generally,  but  not  always,  follows; 
this  result  depending  u|)on  the  amount  of 
inHammatbry  action  that  takes'  place  after 
the  injury.  When  the  head  of  the  tibia  is 
fiactured  into  the  joint,  the  same  observa- 
vations  are  applicable.  In  these  cases  the 
posterior  splint,  as  sugirested  by  Mclntvre 
(Fig.  595),  is  probably  the  best,  the  knee 
being  slightly  flexed.  When  joint  compli- 
cation exists,  the  application  of  ice,  or, 
probably,  some  leeches  may  be  required. 

In  exceptional  instances,  the  upper  Irag- 

ment  of  bone  is  driven   into  the   lower. 

These  cases,  like  other  impacted  fractures. 


F:r..  5f:2. 
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Fnirlurc  of  the  iiliaft  of 
the  fi'inur,  with  lon>ritiiiU- 
nal  flstsurc  through  the  con- 
dyles Into  the  knoo-jolnt. 
Prep.  1200,  Guy's  Mu». 


Sopjiration  of  the  epiphyuis. 
Prep.  1210",  Guy'B  Mas. 


thereby  giving  rise  to  an  impacted  fracture, 
generally  do  well  by  simple  n^st. 

In  all  cases  involving  joints  passive  motion  should  be  allowed  at  the  end  of  five  or 
six  weeks. 

Nathan  Smith,  of  New  York,  advocates  the  use  of  an  anterior  splint  com|K)sed  of  a 
single  piece  of  iron  wire  of  the  tliickness  of  a  No.  11  catheter,  which  is  carefully  bent  to 
the  inequalities  of  the  limb  and  fastened  to  it  by  means  of  stiapping  and  bandagt^s,  the 
limb  being  subsetpiently  suspended  to  the  ceiling  hy  a  cord  connected  with  the  wire  above 
and  below  the  knee,  extension  being  made  through  this  cord,  and  the  counter-extension 
by  so  niisinjr  the  foot  of  the  bed  ju*  to  tilt  tin*  l)ody  towards  its  head  (Fig.  590). 

In  fractures  of  the  Icwer  third  above  the  condyles,  where  the  gastro- 
enemii  mnseles  tend  to  draw  the  lower  fragment  backward  into  the  popliteal  sjwice,  some 
surgeons  prefer  the  use  of  the  inclined  plane,  and,  where  the  bones  cannot  be  otherwise 
ke|)t  in  apposition  it  is,  probably,  a  sound  jnaetice.  But  what  1  believe  to  be  a  belter 
one  is  the  division  of  tlie  tendo  Achillis  and  the  use  of  the  long  double  splint.  This 
operation  paralyzes  the  gastrocnemii,  and  thus  allows  the  surgeon  to  bring  the  bones  into 
a  good  position  and  to  deal  with  them  as  with  an  ordinary  fracture.  I  have  taught  this 
for  the  last  twelve  years,  but  have  had  only  one  opportunity  of  testing  its  value.  It  has, 
howevi  r,  been  practised  in  America  with  success. 


FRACTURES    OF    THE    PATELLA.  851 

Compound  fractures  of  the  thigh — These  are  desperate  accidents,  and  take 
place  in  the  proportion  of  one  to  every  six  or  seven  cases  of  fracture  of  the  femur,  and 
when  they  occur,  half  the  patients  die.  They  should  be  treated  where  possible  on  con- 
servative principles,  and  amputation  should  only  be  performed  when  the  soft  parts,  with 
the  vessels  and  nerves,  are  so  injured  as  to  forbid  any  reasonable  hope  of  recovery.  Con- 
servative practice  should  have  full  scope  in  young  subjects  especially,  and  when  any  doubt 
upon  the  necessity  of  amputation  exists,  the  surgeon  had  better  decide  upon  trying  to 
save  the  limb,  although  in  the  aged  an  opposite  practice  should  be  adopted. 

Army  surgeons,  however,  advise  the  propriety  of  practising  conservatism  for  gunshot 
fractures  in  the  upper  third  of  the  thigh,  and  amputation  for  all  fractures  of  the  middle 
and  lower  thirds  ;  the  nature  of  gunshot  injuries  to  those  parts  precluding  all  hope  of  a 
natural  recovery.  All  modern  army  surgeons,  English,  American,  French,  and  German, 
agree  upon  this  point  and  endorse  Dupuytren*8,  Hennen's,  Larrey's,  and  Guthrie's  opin- 
ion that  in  gunshot  wounds  of  the  thigh,  *'■  in  rejecting  amputation  we  lose  more  lives 
than  we  save  limbs,"  and  **  that  in  the  exceptional  cases  which  result  in  consolidation  the 
condition  of  the  limb  is  not  encouraging." 

Amputation  of  the  thigh  for  compound  fracture  is  most  fatal,  two  out  of  three  dying. 
In  the  upper  third  of  the  thigh,  the  mortality  is  still  greater. 

It  is  from  this  fact  alone  that  army  surgeons  have  advised  the  conservative  treatment 
of  compound  fractures  of  the  upper  part  of  the  femur,  and  Mr.  Rrichsen  has  be€n  led  to 
assert,  that  amputation  in  the  upper  third  of  the  thigh  for  compound  fracture  is  an  unjusti- 
fiable operation. 

When  amputation  is  not  at  once  called  for,  the  wound  should  be  thoroughly  cleansed 
and  all  foreign  bodies  with  loose  fragments  of  bone  removed  ;  the  projecting  portions  of 
bone  should  be  excised,  bleeding  arrested,  and  the  wound  sealed  with  blood  or  the  com- 
pound tincture  of  benzoin,  a  splint  should  be  applied  at  once,  moderate  extension  em- 
ployed, and  the  case  treated  on  general  principles,  while  some  surgeons  would  inject  into 
the  wound  a  solution  of  carbolic  acid  (1  in  20),  and  under  the  carbolic  spray,  dress  it  in 
the  so-called  antiseptic  method. 

• 
Fractures  of  the  Patella. 

These  are  usually  transverse  from  a  sudden  action  of  the  quadriceps  femoris,  under  a 
violent  eifort  to  prevent  the  body  falling  backwards,  the  knee  being  at  the  time  partially 
bent.  Such  fractures  are  met  with  chiefly  in  the  centre  of  the  bone,  though  they  may  be 
above  or  below  it.  **  If  the  fracture  is  very  low  down  probably  the  knee  was  but  little 
bent,  and  thus  the  greater  part  of  the  bone  still  rested  on  the  condyles."  (Hutchinson, 
*  Med.-Chir.  Trans.,'  1869.)  In  some  cases,  both  patelltc  are  broken,  together  or  con- 
secutively ;  in  rarer  instances,  the  same  patella  may  be  broken  more  than  once.  I  have 
bad  such  a  case  in  a  man  in  whom  one  patella  had  been  broken  twice  and  the  other  three 
times;  and,  in  the  Guy's  Museum,  there  is  a  preparation  (Fig.  i>84)  from   my  father's 

Fio.  584. 


Multiple  fractare  of  patella.    Prep.  1212*>. 

museum,  in  which  the  bone  had  been  broken  transversely  into  four  fragments,  probably 
from  different  injuries  or  from  some  direct  force,  each  fragment  having  a  ligiimentous 
union. 

These  transverse  fractures  are  at  times,  although  rarely,  the  result  of  direct  violence. 
The  French  and  American  surgeons  believe  them  to  be  so  very  frequently.  [This  opin- 
ion is  no  longer  held  by  the  majority  of  American  surgeons.]  Direct  violence  to  the 
patella,  however,  is  more  commonly  followed  by  what  is  called  a  starred  or  vertical  than 
a  transverse  fracture,  and  in  these  cases,  there  is  rarely  much  separation  of  the  fragments ; 
in  the  transverac,  the  separation  is  sometimes  very  great,  this  fact  depending  upon  the 
amount  of  muscular  action  at  the  time  of  fracture.  This  separation  is  greatly  increased 
by  the  effusion  that  is  so  apt  to  take  place  into  the  knee-joint,  jis  well  as  by  flexing  the 
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Fr»r(ure  of  tlio  piil«lla.     SepiinatloD  of 
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leg,  both  beTore  union  Ims  taken    plfioe  nii<l  for  numy  monlh*  »ulw+>quentlj,  an«l  from  o 
yielding  of  the  ligumentoua  union.     This  aefiiinirJuii  is  very  h-(M|U('ntly  un  inch,  but  olion 

more.  Sir  A.  Coo[»t'r  ret-ords  a  ease  in  wliich  Hve 
inchest  existed.  In  Fig.  585,  the  reparation  is  well 
sliown. 

Tin*  diagnosis  of  the  fransverse  fracture  ir  rarely 
difficult,  iin*  njiiure  of  the  violence,  the  sudden  loss  of 
[lower  of  the  limit,  the  distinct  SL"j«inition  of  lh«  fnijj- 
niL'ntJs,  intd  th^  huliriu^  of  llu-  »yn«»vijil  sac  lK*twe<-n 
thf  divid*'d  nopliohs  of  bo«n\  being  cbunuMeristic.  Jn 
ihc  starred  Iraclurw  the  dirt'erenl  [)ieces  of  lK»ne  may 
be  made  out.  in  the  vtrtiraf^  the  diagnosis  nmy  l>e 
more  diflieult.  nod  can  only  b<^  made  out  by  niuni|>ula- 
tion.  In  exceptional  cases  where  eiilier  the  ligimentum  |»aielhf  i>T  the  tendon  of  the  ex- 
tensor? above  tlie  patella  is  broken,  some  difhculiy  may  be  felt,  but  such  aceidenls  are 
very  rare.  When  the  transven^e  frueliire  is  liitle  mori?  than  a  lis^ure,  no  S4>paralu>n  will 
he  found,  the  amount  of  separation  being  determined  by  the  extent  of  Inceralion  of  the 
fibrous  aud  ten<iinou8  coverings  of  the  bone.  When  the  laceration  ia  partial  and  the  sepa- 
ration flight,  tliere  id  a  better  hope  of  a  bony  or  close  union  than  when  the  lacenition  is 
complete  and  the  gepanition  gri'al,  and  it  should  he  knowu^  that  union  by  bone  may  take 
place  aUhougb  probably  but  seldom  ;  that  union  by  strong  ligament,  with  abi)ut  half 
un  inch  to  an  inch  of  separation.  \i>^  more  common  ;  but  Ihat  non-union  i*  not  rare.  Wil- 
liam Adam*,  in  tlm*  l^alh.  Trans.,'  vol.  xiii,  informs  us  thai,  out  of  thirty-one  spocimi^ns 
he  examined,  lifteen  were  examples  ot'  ununited  Imeture,  twelve  of  true  ligamenious  union, 
and  four  doubltul.  In  the  ununited  the  sejiaration  vfa-*  very  great,  in  the  ligamenlous,  it 
was  rarely  beyond  an  inch  and  a  half.  In  the  united  the  sepai-aled  fmgmenu  were  oiiljr 
connected  with  each  other  by  a  single  layer  i»f  tibrous  tUsue. 
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Thai  bone  union  taken  place  is  now  generally  recognized.  In  Prep.  r2II'*,  GuyV 
Museum  (Pig.  r>87,)  ilie  fact  i:*  well  t-xem|iJrhed.  The  specimen  liaj*  been  fully  de^ribeU 
with  remarks,  by  the  bte  Mr,  W.  King,  in  the'  Guy's  IIf)sp.  Rep.,'  series  i,  vol.  vi. 

In  tlie  siarrcil  or  vertical  tVacturetf  oswhjus  union  is  genendly  secured,  tbe!>e  casew  being 
ramlv  attended  with  complete  laceration  of  the  periosteal  or  fibrous  covering  of  the  bone, 

Tkeatment. — In  ail  c;iK>*es,  as  well  aa  in  every  form  of  fractwred  |>aiella,  a  long  well- 
padded  posterior  splint  with  a  foot-[»iece  extending  from  tlic  tuberosiity  of  the  ischium  to 
(he  fool  should  at  once  be  adjusted,  the  kuee-jinnl  being  left  uncovered  by  the  bandage. 
To  the  knee  joint,  a  bag  of  ice  or  cold  lotion  t<iio«hl  be  Hp()lied,  for,  as  a  direct  con?»-M]nenc<; 
of  the  accident,  blood  is  \{:'Ty  a[>t  to  be  elfused,  and  a«  a  secondary  etlect,  synoviiil  in- 
tlammalion  with  effusion  is  almost  sure  to  ensue. 

It  h^is  generally  been  the  custom  to  niise  the  heel  with  a  view  lo  destroy  the  nctron  of 
the  extensor  muscles,  but  it  is  now  more  genendly  believed  lliat  no  good  is  derived  from 
such  a  measure;  as  a  conseipience  the  horizontal  j>ctsilion  of  the  limb  is  usually  employed, 
the  bo<ly  being  niised.  [Much  ot"  tlie  separarion  dejiends  on  the  intra-arlicnlar  ettuvion.] 
The  fragments  should  be  biouglit  togetljer  at  the  snnje  time  as  much  jis  possible  by  th;? 
tingers  of  tlie  surgeon,  attd  hiter  on  by  some  apparatus.  To  do  so,  however,  before  the 
joint  itself  hag  recovered  from  the  effects  of  llu*  injury,  while  blood  exists  to  any  extent, 
or  llie  synovial  cupeule  u  distended  with   inlhimmaiory  eliusion,  is  not  wi«>e,  stDCe  *!>/! 
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attempt  to  tlniw  the  b(iiH\<*  tojretlifr  iitnler  these  rirciimstaiices,  can  only  rt'swU  in  tilnng 
forwiird  the  siirfiiers  thiil  ure  rei|uirL«il  to  he  hroiight  m\t\  fi|j[>osition»  with  no  good  etteot. 

For  a  tew  tlays,  thtjrdbre,  untii  till  iuflaiiimaloi'y  u<Mum  hn^  suhsideJ,  the  surf;;f'on  shouhl 
rest  satistieil  by  sini|ily  pn'jijiing  the  \»ntM  lo2;elh<'r  with  his  fui;Ters,  imd  when  this  restjlt 
htxs  beeti  wscnrvil,  the  two  portions  may  hi'  dniwii  t«;.r**ther  by  innans  of  slrij^s  of  planter 
fliafronally  aj»f*lie<l,  of  iriiUa-rnhber  huml.'^  emeteJ  with  waslilertthef  attached  to  hooks 
wliich  Imve    been  inserted  at  inUTvals  of  an 

ineh  on  either  side  of  the  splint,  or  by  what  ia  Fig  588. 

belter,  by  means  of  elastic  compression,  as 
shown  in  Fijj.  .j88. 

Maln:ai{rnr*s  hooks,  which  are  eomposed 
of  four  elawa  drawn  !o{;ether  by  a  serew, 
have  been  much  employed,  and  are  tbndit- 
less  eflVctnal,  but  from  the  laet  that  they 
penetrate  the  sof\  [lartH  and  juiiiifully  und 
ibreibly  dmw  the  broken  fnijrtneni*  logether 
they  are  ohjeclionable,  {}tutd  reHultj<  have, 
liouever,  been  reported  from  their  use. 

As  soon  as  ail  iivHaaimatory  aetioa  of  tlie 
joint  iias  subsided  and  tint  Ipfm^s  are  fairly  in  position,  stieh  an  immovable  ajiparatus  as 
the  flannel  Bavarian  splint  may  be  applit;tl,  the  patella  being  left  exjiosed  or  not  a.s  the 
Rurgeon  may  think  tit.  W!u*n  ihe  lione  is  band!in:ed  over,  care  must  be  taken  not  to 
pr*88  upon  it,  as  1  havi*  knovvn  seconrtary  snppnmtion  with  m^erosis,  and  joint  eoni|dJca- 
tion  of  a  serious  nature  thus  ensue,  Eriehsen  usfs,  as  a  rule,  the  starch  bandage,  and 
speaks  highly  of  it.  He  applies  it  over  a  piid  lixed  above  the  fractured  bone,  with  a  ii«rure- 
of-8  bandajjp.  Whatever  apj>artittts  is  employed,  it  should  be  kt'[>l  on  for  five  or  *ix  weeks 
at  lea.^it,  and  wln^n  removed,  pome  li^dit  leather  or  felt  easiti<f  .slionld  l>e  Kub^lituted.  To 
allow  ihe  palient  to  Hex  the  limb  under  three  months  is  hazanhms,  for  the  untuiiited  ligu- 
ment  is  :-nre  to  be  stri-tehed  and  elongated,  iind  tlie  limb  weakened.  A  good  leather  knee- 
ca[>  jihoTdd  permanently  be  worn  after  tbi.*  accident. 

With  the  con(id«^nce  rightly  or  wrongly  engt-ndered  by  what  is  known  as  ihe  antiseptic 
system^  surgeons  have  bei-n  leil  to  cut  down  upon  a  Inictui'ed  patelhi  and  to  unite  the 
fractured  fragments  oi'  bone  by  sutures;'  and,  although  in  thf  ease  or  (uises  in  which  this 
pnictice  has  been  ein[doyed,  it  is  a  plea-^ure  to  record  that  no  bud  resuUa  followed,  yet  the 
practice  cannot  be  reeommendetl  but  rather  condrmned. 

In  examples  of  neglected  ca^es  of  fracture  where  a  great  separation  of  the  fragments 
exists  and  the  knee  is  consei|uently  so  weak  as  to  be  wueles*,  such  an  operation  lOiiy  be 
justifiable,  but,  under  other  circumstances,  I  cannot,  as  u  teacher,  regard  it  otlierwise 
than  as  a  rasli  and  hazardous  proceeding. 

Compound  fractures  of  the  patella These  are  grave  accidents,  one-fourth  of 

the  cases  dying.  Poland,  in  an  able  paper  rrad  helore  the  Med.  and  Cbir.  Society,  1870, 
gave  an  analysis  of  W.i  such  canes,  and  clearly  proved  thai  in  all  cases  we  slioidd  attt'Uipt 
to  save  the  limb,  and  adopt  the  ordinary  treatnjent  a^  for  simple  frjictures  of  the  patella. 
To  this  end  the  wound  should  be  well  washed  with  iodine  water  or  curholic  acid  h»tion, 
nnd  accurately  elo>ed  by  sutun'S,  and  infiammalion  subdued  by  the  constant  a|iplicalion 
of  ice.  If  stippuralion  sets  in,  free  incisions  should  be  made  into  the  joint,  and  ainpnta- 
tion  resorted  to  only,  wlien  the  powers  of  the  patient  fail  to  repair  the  injured  joint. 
Detached  fragments  of  bone  should,  however,  be  removed  at  once. 

Out  of  the  8'>  cases  collected  by  Poland,  there  were  '20  deaths  and  G.j  recoveries;  in  .'11 
of  these  there  was  more  or  less  complete  anehylosis  of  the  joint ;  20  recovered  with  nutve- 
menl,  4  were  resected,  and  ii  amputated-  The  joint  3U[>punilcd  in  43  out  of  the  <).*►  cases 
of  recovery,  and  in  all  the  fatal  cases.  [I  once  had  charge  of  a  woman  who,  after  having 
recovered  from  Iraclure  of  the  [tatidla,  fell  and,  evidently  by  museuhir  ef?brt,  tore  open  the 
partially  stiff  joint,  through  the  iigamenlous  union.  The  condyles  of  the  femur  could  be 
Been  and  the  cavity  of  the  joint  inspected,  yet  the  wound  healed  without  trouble,  and  the 
patient  subi^eipienf  ly  passed  from  notice  with  some  separation  of  the  fragments  and  a  par- 
tially atitt"  joint.] 

I  [Lancet,  Aug.  1876,  p.  144 ;  hi.  p.  202;  Medical  Times  aad  Gaz«*tte,  1861,  ii,  p.  467.] 
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Fig.  589. 


Fractures  of  the  Leg. 

These  are  about  twice  as  frequent  as  those  of  the  thigh.  At  Guy's,  1090  cases  were 
admitted  in  six  years  against  541  of  the  thigh,  and  of  these  202,  or  one-fifth,  were  com- 
pound. Of  the  simple  cases,  not  1  per  cent,  died  from  all  causes;  and  of  the  compound, 
27  per  cent,  succumbed. 

Both  bones,  as  a  rule,  are  fractured ;  the  fibula  alone  being  broken  in  about  one  case  in 
six,  and  the  tibia  in  about  one  in  seven.  Lonsdale's  statistics  indicate  these  points. 
These  fractures  are  more  commonly  met  with  in  adult  than  in  child  life. 

In  fractures  of  both  bones,  those  of  the  upper  half  are  usually  the  result  of  direct  vio- 
lence, fractures  of  the  lower  half  of  indirect,  such  as  the  twisting  of  the  foot  or  leg  from  a 
fall  or  jump. 

In  Araotures  of  the  tibia  alone,  the  line  of  fracture  is  frequently  transverse,  and 
from  this  cause  there  is  sometimes  difficulty  in  making  the  diagnosis  ;  the  nearer  the  frac- 
ture to  the  knee  the  more  transverse  being  the  line.  These  fractures 
arise  chiefly  from  direct  violence.  They  may  so  unite  as  to  leave  no 
external  trace  of  injury ;  indeed,  they  may  be  attended  with  so  little 
displacement  that  the  line  of  the  bone  is  never  broken.  I  have  seen 
more  than  one  patient  walk  upon  the  fractured  limb  directly  after  the 
uccident,  and  in  one  case,  the  man  went  up  a  whole  flight  of  stairs  to 
his  ward  with  but  a  slight  limp.  In  another,  under  care  in  1874,  a 
woman  with  a  fractured  tibia  and  fibula  went  about  for  a  week.  In  a 
medico-legal  point  of  view,  these  facts  are  important.  When  the  shaft 
has  been  separated  at  its  upper  epiphysis,  some  arrest  of  growth  may 
take  place ;  and  such  a  result  is  illustrated  in  Fig.  589. 

Fracture  of  the  fibula  is  more  common  than  that  of  the  tibia, 
particularly  in  its  lower  third,  and  I  believe  in  many  examples  of  what 
are  called  bad  sprains,  a  fracture  exists.  In  the  upper  two-thirds,  the 
fracture  is  usually  caused  by  direct  violence ;  in  the  lower  third  by 
indirect,  such  as  a  lateral  twist  of  the  foot.  As  often  as  not  it  is  asso- 
ciated with  a  forcible  eversion  of  the  foot.  With  pedal  inversion,  the 
extremity  of  the  tibia  is  mostly  broken  off.  When  with  this  fracture 
the  foot  is  displaced  outward,  and  its  outer  edge  raised,  the  accident 
is  known  as  "  Pott's  fracture"  (Fig.  527),  and  under  these  circum- 
stances the  external  ligiiment  remains  entire,  the  force  being  concen- 
trated against  the  fibula  from  two  to  three  inches  above  the  malleolus; 
the  internal  ligament,  however,  is  ruptured,  or  the  inner  malleolus  is 
fractured.  Displacement  of  the  foot  is  not  necessarily  an  attendant 
upon  the  fracture.  It  seems  to  be  the  result  of  some  continuation  of 
the  primary  fracturing  force  or  of  some  additional  force,  such  as  that  of  an  attempt  to 
walk.  In  the  indirect  fracture,  the  line  of  fracture  is  probably  oblique,  the  obliquity  being 
determined  by  the  direction  of  the  force. 

Diagnosis. — In  fracture  of  either  of  the  leg-bones  alone,  the  diagnosis  may  be  some- 
what diliicult,  and  more  particularly  when  no  displacement  is  present.  Crepitus  may  at 
times  be  made  out  by  a  forcible  attempt  to  move  or  bend  the  lower  fragments,  or,  by  some 
sudden  inversion  or  eversion  of  the  foot,  but  the  surgeon  should  be  careful  in  trying  for 
this  not  to  do  harm.  Local  pain,  however,  caused  by  pressure  with  the  thumb  over  the 
seat  of  fracture,  and  linear  ecchymosis  a  few  days  after  the  accident  are  valuable  helps  to 
diagnosis  in  these  as  in  all  other  kinds  of  fracture.  [If  the  surgeon  place  his  fingers  be- 
hind the  upper  part  of  the  shaft,  and  attempt  to  push  the  bone  forwards,  pain  will  often  be 
felt  near  the  ankle.  This  is  a  good  diagnostic  point,  for  the  tilting  of  the  bone  gives  pain 
by  displacing  the  fragments.] 

Protracted  or  repeated  examinations  of  the  injured  limb  should  always  be  avoided,  they 
only  add  to  the  mischief. 

Treatment — In  fractures  of  either  of  these  bones,  a  natural  splint  is  always  found  in 
the  sound  bone,  consequently  any  shortening  or  deformity  rarely  follows  the  accident. 
AVhat  the  surgeon  has  to  do  is,  simply  to  apply  some  splint  to  ensure  rest  to  the  broken 
bone  and  to  the  muscles  that  move  the  foot — to  the  insi<le  of  the  leg  when  the  fibula  is 
broken  (Fig.  591),  and  to  the  outside  when  the  tibia  (Fig.  590) ;  the  splints  should  have 
a  foot-piece.  In  fractures  of  the  lower  third  of  the  fibula,  the  foot  may  be  drawn  inwards, 
the  bandage  being  applied  from  without  inwards,  but  in  many  instances,  nothing  more  is 
called  for  than  absolute  rest.     In  other  cases,  a  thick  pad  is  often  of  use  opposite  the  seat 
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offnicture.     In  no  case  should  ihe  bandage  cover  the  fracture.     After  ihc  lapse  of  u  few 
d»4ys  or  iil  fTio8l  n  week,  when  a!l  .swelling  with  other  evicieiieeof  local  Injury  has  subsided, 
the  limb  may  with  advantage  be  [>ut  uj)  in  some  immovable 
appunxtus. 

In  cni*es  of  Pott's  fnieture,  or  diwloration  of  the  foot  outwards 
with  fr.T,etured  Hbulu,  Pott  u?ed  to  place  the  |iutient.  on  the 
tttfected  side,  with  the  injured  limb  flexed,  fixing  the  leg  upon 
an  outside  splint;  an  inner  i^jdint  being  likewiste  wry  n^^unliy 
applied.  A  Itetter  plan,  however,  is  found  in  the  |>o*iierior  and 
two  lateral  splint,s  wiih  a  jjwing,  as  seen  in  F'ig.  .V'J  1,  this  mode 
of  swinging  the  limb  l»eing  a  very  good  .suhstitiife  lor  Sjiiler's 
swing  (Fig.  o[K>).  [The  fracture  box  ifsunlly  fiiliiliii  all  re- 
quirrnntits.] 

Fractures  of  both  bones  occur  in  every  variety,  and 
the  most  common  is  the  Ininsvertte  about  three  inches  above 
the  ankle,  but  every  form  of  oblicjue,  dentated,  coruminuled, 
and  vertical  fracture  is  met  with  (Fig.  53')).  When  near  I  he 
joints,  lii«  vertical  into  the  joint  is  by  no  means  rare,  'i'he 
surgeon  in  his  first  exaniintition  of  the  f'raetured  limb  i^bouhi, 
if  possible,  make  out  llie  line  of  oijlitpiity  of  the  fracture  ami 
the  tendeiictf  one  or  other  of  the  fragments  may  have  to  rlile  in 
any  one  direction,  always  observing  the  utmost  gentleness  in 
his  manipulation. 

When  the  tibia  is  broken  at  the  junction  of  iti*  middle  and  lower  thirds,  and  tlje  ex- 
tremity of  its  upper  fragment  on  its  inner  or  j^ubcutaneous  surfsiee  presents  a  V*i*h!i]>e 
(Fig.  r)0'2),  the  surgeon  may  expect  to  find  a  ti-'^sun-  in  the  hiwoir  fragment  of  bone,  jJtart- 
ing  from  the  apex  of  the  V  and  running  in  a  spiral  direction  inwards,  bm'kwards,  and  out- 
wards round  the  inner  edge  of  bone*  across  its  po.^lerior  surface  t(JWunLs 
the  lower  articular  facet  where  the  tibia  and  Hbula  articulate,  the  lirisure 
then  pasfsing  Ijorizontally  inwards  across  the  lower  articular  facet  of  the 
tibia  to  the  posterior  border  of  the  inner  malleolu;^,  to  join  the  one  on 
the  posterior  ysp-ect  of  (he  bone,  thereby  cutting  oti'a  triangular  fragment 
of  the  tibia  at  ilt*  lower  extremity. 

This  variety  of  fracture  ii*  generally  produced  by  s<ime  sudden  twist 
of  the  body  when  the  foot  is  lixed. 

It  may  be  ^us|»eeted  dtiring  life,  when  joint  complications  are  asso- 
ciated with  the  fracture.  It  was  tirst described  Ijy  M.  Gosselin  (*  Gazette 
des  Ilopitaux,'  185.5). 

When  compound,  it  is  generally  of  a  serious  nature,  and,  according 
to  Goi«i!J.eliu,  should  be  treated  by  amputation,  I)r,  H.  M.  Hedges,  of 
Anicrieu,  going  so  far  as  to  say  that  by  such  a  practice  alone  can  the 
patient's  life  1ki  saved  ('Boston  Med,  and  Surg.  .Journal,' Jan.  1877). 
Death  usually  takes  place  from  pyemia  in  cases  rhat  are  left  alone. 

1  am  not  disposed,  however,  to  go  so  far  in  this  direction,  though  I 
fully  recognize  the  serious  nature  of  these  cases  and  believe  that  they 
claim  the  surgeon's  anxious  attention. 

In  tmiisvei-se  fnictures  there  is  nirely  deformity.  In  the  oblirjue,  it 
is  a  common  result — the  upper  extremity  of  the  lower  portion  of  boiR% 
proj.^cting,  as  a  rule— the  lower  fragment  being  rol^iled  outwards  from 
tl*e  great  teuden(*y  the  foot  bus  towards  eversion. 

The  symjitoms  of  fracture  <if  tlie  leg  ure  ton  plain  to  be  overlooked. 
The  tibiii  being  a  superJicial  bone,  any  solution  of  continuity  or  devia- 
tion of  the  line  of  its  spine  [crest  J  is  readily  made  out,  the  nature  of  the 
accident,  loss  of  jjower,  deformity,  and  cre|U(us,  helping  the  diagnosis. 
In  fractures  near  the  joint,  it  may  at  times  be  dithcult  to  niiikeont  whether 
the  bone  is  fractured  into  the  joint  or  not,  and  when  a  doubt  exists, 
caution  in  prognosis  and  treatment  should  be  observed.  In  fractures 
close  to  the  aukle,  accompanied  with  displacement,  <lislocalion  may  be 
roughly  siinulaled,  btJt  the  slightest  care  oaght  to  fletect  the  true  nuture 
of  the  case  ;  the  facility  with  which  tl»e  dis]dacement  of  the  parts  is  rectified,  tlie  fact  that 
the  malleoli  retain  their  normal  relative  position  with  the  foot,  and  that  the  unkle-j*iinl 
moves  with  facility,  proves  that  the  displacement  is  due  to  broken  bones  and  not  to  dis- 
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location  of  the  joint.  When  the  lower  epiphysis  of  the  tibia  is  displaced  with  the  foot, 
there  may  be  some  difficulty  in  making  out  the  true  state  of  the  case,  but  such  an  accident 
can  only  occur  in  children ;  it  will  appear  as  a  transverse  fracture,  but  with  no  sharp  edge 
of  bone  as  is  usual  in  fracture,  while  replacement  of  the  displaced  fragments  will  not  give 
rise  to  the  ordinary  crepitus  of  broken  bone,  but  to  a  more  subdued  sensation. 

When  a  wound  complicates  the  case,  the  diagnosis  is  readily  made. 

Treatment — It  is  wise,  in  fracture  of  the  leg,  as  of  other  bones,  to  '*  set"  the  frac- 
ture, and  to  put  the  injured  limb  into  the  right  position  with  good  splints  ai  toon  at 
potsible. 

In  a  general  way,  for  fractures  of  the  lower  two-thirds  of  the  bones,  the  best  apparatus 
is  a  straight,  flat,  and  not  too  broad,  metal  or  wooden  posterior  splint  (Fig.  dU3),  w^ith  a 

•> 
Fig.  593. 


Process  of  setting  a  fracture  of  tbe  leg. 


rectangular  foot-piece  and  two  broad  lateral  splints  (Fig.  594),  all  being  well  padded  and 
firmly  fixed  by  broad  strips  of  strapping,  broad  bands  of  inelastic  webbing  or  bandages, 
the  seat  of  fracture  being  left  exposed,  if  possible,  for  observation.     In  Fig.  594,  the 


Fig.  594. 


Apparatus  for  flxing  and  swinging  a  fractaro  of  the  leg. 

whole  apparatus  is  illustrated  with  an  interrupted  splint  as  for  compound  fracture.  In 
reducing  a  fracture  of  the  leg,  the  knee  should  be  partially  flexed  or  held  by  an  assistant, 
the  surgeon  manipulating  the  lower  portion  (Fig.  593).  [The  fracture  box,  described  later, 
is  far  simpler.] 

During  the  putting  up  of  the  fracture,  the  limb  must  be  kept  extended  and  the  broken 
bones  maintained  in  position,  it  being  a  good  plan  to  fix  the  foot  and  limb  at  first  to  the 
posterior  splint,  and  subsequently  to  ap|)ly  the  lateral.  The  leg  afterwards  should  be  slung 
to  a  cradle  by  bandages  (Fig.  594),  or  Salter's  cradle  may  be  used  (Fig.  595).  When 
any  wound  in  the  soft  parts  exists,  as  in  compound  fracture,  the  corres()onding  lateral 
splint  should  be  interrupted,  as  shown  in  Fig.  594. 

When  the  fracture  is  close  to  the  nnkle-joint,  and  any  difficulty  is  experienced  in  keeping 
the  broken  bones  in  position  from  the  sptismodic  action  of  the  tendo  Achillis,  the  tendon 
should  be  divided.  This  simple  operation  at  once  permits  the  parts  to  be  adjusted  with 
admirable  facility,  and  renders  the  retentive  apparatus  of  real  value,  while  it  allows  natural 
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processes  of  repair  to  go  on  uninteiTuptetlly,  tlie  tlividuil  leiiJon  anil  broken  bones  under- 
goinjj;  rejiair  together, 

Wlirii  the  fracture  is  neiir  or  into  the  iinee,  a  posterior  pplint,  snch  as  tliat  of  Mc- 
Intyre  or  Aniesbnry,  may  be  employed;  indeed,  some  enij>k>y  lliis  splint  for  most  frac- 
tures ot  the  leg  (Fig.  51>5), 

In  setting  any  fnicture  of  the  leg,  tlie  opposite  limb  should  be  exposed  as  a  gaide,  und 
an  im|i»iry  mnde  to  prevent  error 
as  to  the  existence  of  any  natural 
or  acquired  deformity-  The  foot 
should  genenvlly  be  placed  at  right 
angles  with  the  leg,  with  the  sole 
flat  to  the  foot-pifce,  care  being 
oh^e^ved  that  the  lieel  dot's  not  fall 
and  the  lower  fragment  of  bone 
consequently  tilt  tipwards.  The 
heei  should  also  be  wel!  protected 
from  presisure,  and  the  loot  covered 
and  protected  with  coJ ton- wool. 
*•  Take»  thei-efore,"  writes  Paget 
(*Limcet.'  Feb.  27,  IH(Vj),  "the 
foot-piece  of  the  splint  aj>  the  guide 
for  the  pOiiilion  of  the  foot  ;  and  if 
yovi  but  see,  in  the  management  of 
fractures  of  the  leg,  that  the  foot 
of  the  patient  and  the  foot-piece 
oi'  the  hack  Hf<litil  fairly  correspond^  it  is  hardly  pos^iible  for  the  limb  to  fall  into  any 
defective  method  of  repair.  Correspondence  between  the  axis  of  the  loot  and  of  the 
foot-piece  insures  tluit  there  shall  be  no  rotation  or  version,  either  outwards  or  inwards. 
Then,  again,  you  shoiild  be  careful  that  the  foot  touches^  the  foot-piece  by  the  three  balls 
of  the  sole — the  hall  of  the  heel,  the  ball  of  the  great  toe,  and  (he  hall  of  the  little  toe." 

Dr.  .Shrimptoji,  of  Paris,  a<'ting  upon  Dr.  Nathan  Smith's  suggestion  of  an  anterior 
wire  splint,  has  applied  it  tr*  fractures  of  (he  leg,  with  success.  He  employ's  a  splint  com- 
posed of  double  wires  an  inch  and  a  half  apart,  held  log»*lher  by  four  transverse  bars,  and 
applied  by  means  of  straps  to  the  front  of  the  leg,  lUi  illustrated  in  Fig.  59G  ('  Lancet/ 

Fto.  596. 
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NutliAD  Smlilj'»  ADtcrtor  wire  (UeiiH'iiiilou  »i>ll«jt,  with  r»r.  Slirimpioti'*  tnudlflratioi)  of  U  below. 

1K72),  tlie  limb  being  subsequently  slung  in  a  vertical  direction,  as  Esmarch  slings  In's 
patient**  teg  in  disea-se  of,  or  after  operations  Ujion,  the  ankle.  After  the  limb  has  been 
kept  in  f*plints  for  about  a  month,  some  immovable  apptiralus  such  as  the  Hanntd  Bavarian 
(Fig,  />3*>)  may  he  substitute'd,  and  the  patient  allowed  to  get  up,  moving  aluml  with 
crutches  for  another  month.  When  there  i.s  little  or  no  displacement  and  little  swelling, 
as  soon  as  the  immediate  effects  of  the  Injury  have  pa.-*sed  away  the  immovable  splint  may 
be  at  onci*  applied,  that  is,  after  the  first  week,  the  wants  of  the  individual  ciise  being  the 
only  guide  to  its  treatment.  When  the  bones  are  comminuted  and  some  loose  portion  has 
ii  ten<lcncy  to  ride  or  rise  out  of  its  f>osition,  ihe  ap[>licalion  of  a  pad,  with  sulUcient  local 
preiJsure  to  keep  the  parts  in  position,  may  be  employed.      When  much  ettusion  of  blood 
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or  local  action  takes  place,  ice  or  cold  lotion  may  be  used  as  an  application.     Constitu- 
tional symptoms  can  be  treated  as  they  arise. 

Compound  ft'aotrues  of  the  leg  ought  to  be  adjusted  in  the  same  way  as  the 
simple,  care  being  taken  to  have  an  interruption  in  the  splint  corresponding  to  the  wound 
(Fig.  594).  AVhen  the  wounds  are  extensive,  the  [losterior  hollow  splint  of  Mclntyre, 
or  any  of  its  modifications,  may  be  used  with  advantage. 

When  the  bones  are  comminuted,  the  loose  pieces  should  be  removed,  the  wound 
cleaned  and  sealed  with  a  pad  »itnrated  with  blood,  the  compound  tincture  of  benzoin  or 
carbolic  acid,  as  already  described ;  at  a  later  period  of  the  case,  when  inflammation  and 
suppuration  take  place  about  the  seat  of  fracture,  a  free  incision  should  be  made  down  to 
the  bone,  and  any  necrosed  fragment  removed.  This  operation  gives  relief  to  pain  and 
expedites  recovery. 

When  the  injury  to  the  soft  parts  is  great,  and  the  large  vessels  or  the  joint  are 
involved,  amputation  may  be  called  for. 

About  one  in  every  three  cases  of  fracture  of  the  leg  is  compound,  the  average  mor- 
tality of  the  compound  being  also  about  one  in  three.  Of  those  amputated,  about  60  per 
cent,  are  fatal. 

When  amputation  is  called  for,  a  primary  operation,  t.  e.,  one  performed  during  the  first 
three  days,  is  better  than  a  later  one. 

FrJBLOtures  of  the  foot,  commonly  the  result  of  some  crushing  force,  are  always 
serious,  on  account  of  the  injury  the  soft  parts  have  sustained  in  common  with  the  bones. 
When  not  so  complicated,  severe  fractures  of  the  bones  of  the  foot  aa  well  as  other  bones 
will  recover  by  rest  and  the  application  of  cold  lotions,  etc. 

Fracture  of  the  os  ccUcis  may  occur  by  a  fall  from  a  height.  It  is  seldom  associated 
with  any  displacement,  and  undergoes  excellent  repair  when  natural  processes  are  left  to 
themselves.  In  exceptional  cases  the  broken  fragment  may  be  drawn  up  by  the  action  of 
the  gastrocnemii  muscles,  and,  under  such  circumstances,  the  leg  must  be  kept  flexed  and 
the  foot  extended  to  keep  the  fragments  in  position  by  some  outside  splint.  Under  those 
circumstances,  however,  the  foot  rarely  recovers  completely  its  natural  use. 

Fractures  of  the  astragalus  also  occur  from  some  fall  or  violence  and  are  often  com- 
pound. I  had  a  case  some  years  ago,  in  which  the  upper  surface  of  the  bone  with  its 
head  was  split  ofl'  and  forced  through  the  skin,  and  a  second  in  which  the  bone  was 
crushed  into  fragments  and  extruded  from  below  the  external  malleolus.  In  the  former 
the  soft  part^  were  so  injured  that  amputation  was  performed;  while  in  the  latter,  recovery 
took  place  by  natural  processes  with  a  stiff  but  good  limb. 

Simple  fracture  nuiy^  however,  occur,  and  I  am  disposed  to  think  it  is  more  common 
than  is  supposed,  but  the  injury  is  difficult  to  diagnose,  particularly  when  no  disphicement 
coexists.  I  have  had  occasion  in  two  cases  to  remove  from  boys  who  had  acute  inflam- 
mation of  the  bone  and  joint,  following  an  injury,  the  whole  of  the  necrosed  upper  articular 
surface,  with  half  the  thickness  of  the  astragalus,  and  in  both  good  results  followed.  The 
piece  I  removed  in  both  instances  looked  as  if  it  had  been  fractured,  and  subsequently 
died.  I  have  also  recently  (1878)  removed  from  the  inner  aspect  of  the  ankle  of  a  man, 
the  upper  half  of  the  astragalus  that  had  been  fractured  six  months  previously,  and  dis- 
placed so  as  to  [)res('nt  its  upper  articular  facet  inwards.  The  case  had  been  re|>orted  at 
a  sister  hospital  as  one  of  fracture  of  the  tibia  and  fibula.  The  fractured  bone  had  subse- 
quently inflamed  and  died. 

Compound  fracture  of  the  metatarsal  and  phalangeal  bones  should  be  treated  on  ordinary 
pinciples,  the  immediate  dressing  of  the  wounds  with  the  compound  tincture  of  benzoin 
to  exclude  all  air  and  place  the  wound  as  much  as  possible  under  the  condition  of  a  sub- 
cutaneous one  being  absolutely  indicated.  When  |mrts  irreparably  injured  re(iuire  to  be 
taken  away,  no  healthy  structures  ought  to  be  sacrificed  in  order  to  perform  a  named 
operation. 

COMPLICATED  FBACTUBES. 

KXTRAVASATIOX    OF    BlOOI). 

Fractures  are  very  often  complicated  with  extravasation  of  blood,  when  difficulties  may 
be  ex|K»rienced  in  deciding  whether  the  blood  comes  from  an  artery  or  a  vein.  In  com- 
pound fracture,  however,  the  difficulty  of  diagnosis  is  less  than  in  the  simple,  since  the 
florid  character  of  the  flowing  blood,  its  pulsatile  stream  and  capability  of  being  arrested 
by  pressure  on  its  cardiac  side,  indicate  its  arterial  source.  In  simple  fractures,  the  diflS- 
culty  is  sometimes  very  great,  particularly  when  the  limb  is  distended  with  blood,  and 
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there  is  no  pulsjitjon  in  the  swellinpj.  When  the  vessels  below  the  ^eai  of  injury  pulsate 
niiturjilly,  the  b]oc»l  has  jirobahly  a  venous  origin,  but  wjien  pulpution  is  not  felt,  there  is 
no  reason  to  jum]>  lo  the  conclusion  tijiit  arleriul  lacerntion  has  taken  phiee,  iif*  the  arteries 
mny  lie  simjily  pressed  upon  by  the  efiiiaecJ  blood.  When  the  swelling  itself  [Miljsates  the 
diagnosis  is  siinplitied,  for  sueh  puJsiition  generally  means  that  a  traumalic  aneurism  has 
for'me«i,  and  some  Unrge  artery  been  ruptureil.  Jn  a  elinieul  point  oi"  view,  however,  the 
qntHtiun  ha[>pily  is  not  vory  material,  as  surgeons  are  now  tolerably  well  agreed  as  to  the 
practice  to  be  pursued. 

Treatment In  compound  frnHnrcs,  the  injured  vessel  should  be  tied  or  twisted,  and 

the  wound  shouM  he  enlarged  for  this  purpose  when  necessary;  and  oven  where  such  a 
piiictice  is  inijiosKible,  and  troin  the  nature  of  the  fracture  and  eondvtion  of  the  soft  parts 
it  is  probable  that  the  limb  may  be  saved,  the  main  artery  should  be  lied  higher  iij>,  as 
iniitures  heal  well  with  a  diminished  supply  ul*  blood.  Years  ago,  when  a  slutlent,  I 
remember  a  case  of  Mr.  liransby  Cooper,  in  which  a  comf>ountl  traeture  of  the  leg  was 
complicated  with  a  laceration  of  the  femoi-al  artery,  aind  ihe  artery'  was  secured  at  the  seat 
of  injury.  Kepair  went  on  as  well  in  the  fracture  as  in  any  case  I  ever  witnessed.  Mr. 
Bransby  Cooper  has  also  recorded  in  his  *  Surgical  Essays'  a  case  of  fracture  of  the  femur 
where  the  femoral  artery  was  ligatured  for  u  ruptured  jKiplileal  artery,  and  recovery  took 
place  in   six  weeks. 

In  tlie  autumn  of  1873,  a  youlh,  a?t.  lH,came  under  my  care  with  a  compound  fracture 
of  the  condyles  of  the  humerus  into  the  elbnw-joint,  and  an  injury  lo  the  hnichial  artery 
about  its  centre,  sMiReient  to  arrest  all  circulation  t}irough  it.  The  wound  into  the  joint 
wiis  extensive,  but  as  my  dresser  had  sealed  it  well  with  lint  soaked  in  the  compound 
tincture  of  benzoin  before  I  saw  it,  I  thought  it  wise  to  leave  the  case  to  nature.  The 
youth  went  on  well  without  one  bad  symptom,  and  left  the  hospiial  with  a  movabh' joint. 
I  aTii  disposed  to  attribute  the  welUdoing  of  this  case  to  the  iuci,  lluii  the  brachial  artery 
was  obslructed. 

When,  however,  the  condition  of  tlie  limb  at  the  seat  of  fracture  is  such  as  to  forbid 
any  hope  of  its  recovery  being  entertained,  primary  nmputation  ought  to  be  performed; 
if  a  doubt  exists  as  to  the  probability  of  the  limb  being  saved,  the  artery  should  be  secure<l 
in  or  above  the  wound  ;  and  amputation  should  he  f>eHbrmed  as  a  secondary  operation  if 
the  attem|>t  fail  lo  save  the  limb  ;  tlio  chances  of  a  successful  result  in  |vrimury  and  second- 
ary amputation  being  about  equal. 

In  simple  fracture,  when  there  is  great  effusion  of  blood  and  no  pulsation  in  the  swelling 
or  vessels,  the  expectant  treatment  is  the  right  one  to  adopt,  the  injured  limb  being  kept 
at  rest  and  elevat«d,  and  cold  applied.  When  pulsation  in  the  swelling  is  felt,  and  it  is 
clear  that  arterial  laceration  has  taken  place,  the  sjime  practice  ought  also  primarily  to  be 
ado[>ted,  since  every  hos|»ital  surgeon  knows  that  these  cases  often  tJo  welt  under  such 
treatment.  1  can  recall  several  where  it  was  as  clear  as  sym|t1cmis  could  define  lluit  with 
fracture  of  the  bones  of  the  log  severe  arlenal  laceration  existed,  and  yet  a  good  recovery 
ensued.  To  cut  down  at  the  seat  of  injury  and  secure  the  wounded  artery  is  whal  no  one 
at  the  i>reseat  day  advocates,,  although  John  Bell  laid  ii  down  as  a  law,  that  sueh  a  rule 
should  be  followed  ;  but  lo  do  so  above  the  seat  of  injury  is  one  that  commends  itself  to 
the  surgeon's  attention,  when  it  is  clear  that  some  treatment  is  requisite  tor  tlie  wounded 
vessel  and  that  the  i'racture  and  jmrts  around  are  [jfogressing  towards  recovery.  When 
gangrene  of  the  limb  threatens,  it  would  l»e  as  unscientific  as  it  is  useless  to  adojit  this 
practice;  am|iuiation,  under  such  circumstances,  being  alone  a|tplicable. 

[Frequently  the  great  swelling  and  intm-celiwlar  bleeding  after  fractures,  ]>roduced  by 
severe  injuries,  is  suificient  to  produce  such  tension  t!iat  the  foot  becomes  cold  an»l  pulse- 
less. In  these  instances  free  incisions  through  the  skin  should  be  resorted  to  immedi- 
ately, to  relieve  tension  and  pressure,  lest  gangrene  of  the  distal  [>arls  occur  IVoni  pressure 
cutting  off  the  blood  and  nerve  supply.] 

By  TWay  of  summary  it  would  appear  that  in  compound  fracture  complicated  with 
arterial  hemorrhage,  the  vessel  ought  to  be  secured  if  possible,  in  the  wound,  if  not  above 
it;  and  that  primary  or  secondary  an^jmtation  shouhl  only  be  resorted  to  when  the  local 
idjury  forbids  any  hope  of  a  tuitural  recovery  being  entertained. 

In  simpfe  fracture  the  expectant  treatment  should,  as  a  rule,  be  adopted.  If  from  the 
progressive  character  of  the  bemorrhage,  interference  is  absolutely  demanded,  the  artery 
should  be  secured  al)ove  the  fracture,  and  am|nj(ation  had  recourse  to  when  gangrene  of  the 
limb  follows.     Pressure  u[>on  the  afferent  artery  is  a  ]irnctice  that  also  demands  attention. 

In  exceptional  cjises,  it  may  be  expedient  to  cut  down  upon  the  wounded  vessel  at  the 
seat  of  injury. 
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Fractures  implicating  Joints. 

These  are  generally  grave  injuries — though  in  simple  fractures  the  worst  eifect  that  is 
usually  to  be  looked  for  is  some  stiffness  or  anchylosis  of  the  articulation.  Yet  this  result 
is  not  constant,  and  a  movable  joint  is  not  rarely  secured.  As  a  matter  of  precaution, 
liowever,  the  surgeon  should  warn  the  patient  of  the  risk,  and  be  careful  always  to  adjust 
the  fracture  and  limb  in  the  most  useful  position  for  a  stiff  joint.  Such  cases  require 
very  careful  treatment,  absolute  immobility  of  the  injured  bone  and  articulation  being 
essential  points  to  be  observed ;  the  joint,  if  inflamed,  must  be  treated  upon  ordinary 
principles.  Passive  movement  of  the  joint  should  be  commenced  after  the  lapse  of  four  or 
five  weeks. 

Compound  firaotures  into  joints  are  among  the  most  serious  cases  the  surgeon  has 
to  treat,  and  in  the  lower  extremity  generally  require  amputation.  In  the  knee-joint, 
this  practice  is  the  best  when  the  wound  is  great  and  fracture  severe,  though  exceptional 
cases  are  on  record  in  which  excision  has  been  employed.  In  less  severe  examples  an 
attempt  to  save  the  member  may  be  made,  secondary  amputation  being  performed  when 
ill-success  follows.  The  same  rules  are  applicable  in  these  cases  as  in  wounds  of  joints, 
a  simple  fissure  of  bone  adding  but  little  to  the  danger ;  while  severe  comminution  reduces 
the  prospects  of  success  to  a  minimum. 

In  compound  fracture  into  the  ankle-joint  without  displacement,  no  operation  is  usually 
called  for,  since  good  results  are  obtainable  by  conservative  treatment. 

In  compound  fracture  of  the  shoulder-  and  elbow-joints,  amputation  is  rarely  required 
unless  the  parts  are  irreparably  crushed,  or  the  patient  is  so  old  as  to  forbid  any  hopes  of 
recovery  being  entertained.  Yet  in  many  cases  excision  should  be  undertaken,  as  it  is 
wiser  to  excise  the  articulation  at  once  with  the  view  of  securing  movement,  than  to  look 
for  a  recovery  by  natural  processes  where  anchylosis  must  be  expected,  unless,  indeed,  the 
wound  is  small,  the  injury  to  the  bones  slight,  and  the  patient  young. 

In  compound  fracture  of  the  wrist,  no  operation  is  required  as  a  general  rule. 

By  "Way  of  summary,  compound  fractures  into  joints  should  be  regarded  as  cases 
of  wounded  joint,  and  treated  accordingly,  the  amount  of  bone  comminution  and  displace- 
ment having  an  important  influence  in  determining  the  question  and  nature  of  operative 
interference,  when  such  may  be  called  for. 

In  large  joints,  where  excision  is  inexpedient  or  dangerous,  amputation  must  be  had 
recourse  to ;  in  others,  where  excision  is  a  sound  operation,  it  should  be  preferred.  In 
the  ankle-  or  wrist-joint  where  the  articular  ends  of  the  bones  project,  they  should,  except 
in  younf;  subjects,  be  removed. 

Comminution  of  bones  is  a  complication  that  requires  a  few  observations,  although 
in  simple  fractures  it  does  little  more  than  render  difficult  tlie  treatment  of  the  case  and 
increase  the  risk  of  some  shortening  or  deformity.  "When,  however,  it  is  the  result  of  a 
direct  force  from  a  "  spent  ball,"  or  other  projectile,  the  comminution  may  be  very  great, 
the  bone  also  may  be  fissured  and  with  the  soft  parts  contused  ;  the  danger  of  the  case  under 
these  circumstances  being  much  aggravated,  not  only  from  the  direct  effect  of  the  injury, 
but  from  the  ostitis  that  is  so  liable  to  follow. 

In  compound  fracture,  bone  comminution  has,  too,  an  important  influence  for  harm ; 
adding  greatly  to  the  risks  and  dangers  of  suppuration  and  diminishing  the  probabilities 
of  a  successful  result ;  since  each  piece  of  bone  often  acts  as  an  irritant  and  retards  re- 
covery, and  the  fragments  too  often  subsequently  die.  It  is  always  well,  therefore,  in 
these  cases  to  remove  the  detached  portions,  and  when  the  extremities  of  the  bones  are 
rugged,  to  excise  them.  Large  pieces  of  bone,  however,  that  are  held  by  their  periosteal 
coverings,  must  not  be  interfered  with.  This  splitting  and  comminution  of  bone  is  most 
frequently  met  with  in  gunshot  wounds,  the  conoidal  of  the  present  day  splintering  far 
more  tlisin  the  round  bullet  of  former  times. 

In  all  cases  of  compound  fracture  where  difficulty  is  experienced  in  reducing  the  pro- 
jecting ends  of  the  broken  bone,  the  best  course  is  to  remove  them  with  a  saw,  particu- 
larly when  they  are  sharp;  comminuted  fragments  should  also  be  taken  away.  When 
much  bone  has,  however,  been  removed,  the  surgeon  should  be  careful  not  to  se|wirate  the 
parts  too  much,  for  fear  of  want  of  union.  [Sometimes  wiring  the  fragments  together 
may  prove  serviceable.] 

The  subject  of  dislocation  and  fracture  has  been  discussed  in  the  chapter  on  dislocations. 

Fracture  from  gunshot  wounds  will  receive  attention  in  the  chapter  devoted  to  gunshot 
injuries. 
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[SUMMARY  OF  THE  TREATMENT  OF  FRACTTJRES. 

As  the  met!io(l*i  of  treutment  <lesrriheJ  and  recomm<Mnlt't1  hy  xMr.  liryant  are  in  many 
parlicuUirs;  quite  iliflTcnMit  from  t!ios»»  iisujilly  enifiloyed  in  AnH'rirti,  I  liiive  tliouj»lit  it 
belt<T  to  (knole  n  section  to  explaining  somt^of  those  differ^'not'!*  nitlitr  tlum  to  inter|ioIate 
many  jianijjmplis  in  the  text,  II  is  to  be  reccillectecl  ttiut  ji  iutlicions  surgeon  can  tTt-at  i\ 
fmctitr*^  with  little  or  no  np[mrjiliis,  while  an  ignonint  one  will  obtain  a  had  result  with  nil 
the  rievioes  find  eoiitrivimees  at;  hand  to  nssist  him.  Unrorlunutely  many  inventors  make 
comftlirated  ii|*|iaratus  in  an  endeavor  to  ennhle  men  to  treat  I'nictttre*,  without  nsin^  their 
brains,  or  exerci'^ing  the  ordinary  mechanical  principles^  whieh  should  be  inherent  in  every 
one  who  nndertnke.s  to  practise  surgery.  The  description  of"  many  excetlent  Torms  of 
splint  wonld  tend  to  contuse  the  .student,  who  would  be  intjueed  to  treat  every  frntiture  by 
the  special  apparatus  described  aj*  being  suitable  for  leg^  thigh,  or  arm.  Hence  I  shnll  deal 
r»ther  with  [iritioipleii,  and  speak  of  the  simple  forms  of  dressing  which  are  used  by  Ameri- 
can surgeons,  and  which  I  believe  to  be  applicable  to  fracture  in  the  varions  regions. 

Some  will  doubtless  see  indications  of  ihe  methcMls  adopted  in  the  Pennsylvania  IJospitalt 
and  iruleed  much  of  the  matter  will  be  taken  directly  from  the  article  on  fractures,  recently 
published  in  the  volume  entitled  *  Surgery  in  the  Pennsylvania  Hospital.'  My  connection 
with  that  institution  a.s  stutlcnt  and  Resident  Surgeon,  an(J  the  fact  that  ranch  of  the 
article  mentioned  was  written  by  my  pen  will  explain  the  siniihirity. 

GgXEKAL  CON8IDEBATION8, 

Shock.— If  the  fracture  be  of  sulRcietit  gravity  to  cause  surgicn!  shock,  the  first 
etlbrts  should  be  ilirecled  lo  the  relief  nf  this  condition.  Bliinkets  and  hot-water  cans 
must  be  applied^  thu  fo<it  of  the  bed  elevated,  ami  beet-tea,  quinine,  cotlW*,  and  stimnlantd 
administered  internally.  (Treat  care  must  be  taken  to  avtnd  overdosing  the  patient  with 
alcohoL  espeeially  as  many  have  already  been  given  some  stimulant  of  this  kind  at  the 
place  where  ihe  accident  occurred.  Again,  many  patients  receive  the  injury  while  in 
an  inloxicateii  con<lition.  and  are  perhaps  suflering  the  depression  caused  by  the  over- 
itse  of  alcohol.  Hetice  small  repeated  doses  of  nutriment,  combined  with  quinine  and 
coffee,  with  but  little  alcohol,  is  the  preferable  mmns  of  jirodufing  reaction.  If  there 
be  any  hemorrhage,  it  is  to  be  controlled  at  once  by  ligatures  or  pressur«% 

examination. — As  soon  as  it  is  deemed  proper  to  disturb  the  patient,  a  thorough 
examination  of  the  |»art  may  be  matle.  In  order  to  spare  the  pain  and  nervous  exhaustion 
which  miglrt  otherwise  ensue,  as  well  as  to  overcome  tiiuscular  s[»asm^  it  is  ut*cessary  in 
severe  cases  lo  administer  an  aniesthetic.  The  manipulation,  demanded  by  tjje  examinu- 
lion,  should  be  careful  atid  delibeiate.  Undue  haste  and  force  should  always  be  avoided, 
and  especially  is  Ircipietit  examination  by  bystanders  to  be  deprecated,  fis  it  is  liable  lo 
injure  vessels,  nerves,  and  cellular  tissue,  and  may  serve  lo  detach  impacted  fnigmenta 
which  in  some  cases  should  be  undisturbed.  Fe.ir  of  giving  pain  should  never  prevent 
ns  full  an  investigation  as  is  required,  since  pain  is  easily  annihilated  by  aniesthetics. 
During  nmesthesia,  moreover,  muscular  resistance  subsides,  and  full  appreciation  of  the 
surjiical  condiluHi  is  obtainable, 

Dressing — As  a  rule,  fractures  are  to  be  dressed  immediately,  but  when  the  injury 
to  solt  parts,  is  vavy  great,  it  is  sometimes  advisable  to  wait  a  few  days,  until  swelling  and 
other  inflammatory  symptoms  have  subsided,  before  attempting  rtrr«raf'<'ailjiistment  with 
bandages  and  splints.  When  the  great  amount  of  swelling  endangers  the  Siiiety  of  the 
limb  by  arresting  circulatifn,  free  incisions  should  be  made  throngh  the  tense  integument 
to  permit  the  fluids  to  drain  away,  and  esivecially  to  relieve  the  [tresHure  upon  vessels  and 
nerves,  Much  stn-ss  is  laid  upon  this  metisure,  as  threatening  gangrene  may  be  averted 
by  these  free  cutaneous  incisioits. 

In  dressing  fractures  all  complicated  forms  of  apparatus  are  to  be  rejected,  and  the 
limb  is  to  be  so  dressed  lliat  the  seat  of  fractwre  may  be  freqwcntly  examined.  In  many 
iUtStances  of  fracture  of  tlie  upper  extremity,  splints,  properly  so  ealletl,  may  be  discarded, 
and  the  ])ost«ral  method  insisted  upon.  In  other  words,  the  limb  is  put  in  a  position 
which  relaxes  all  liispjacing  muscles,  and  is  retained  there  by  roller  bandages  or  adhesive 
strips.  For  fractures  of  the  lemur  continuous  extension,  and  for  those  of  the  tibia  and 
fibula  the  hinged  fract  tire-box,  are  almost  invariably  the  means  to  be  adopted. 

The  well-known  frnclure-bed,  with  a  movable  centre-piece  in  the  mattress,  to  allow  the 
introduction  of  a  vessel  to  receive  the  alvine  discharges,  is  often  useful^  but  is  not  essential 
in  treating  fraclurea  of  the  lower  extremities. 
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Ccmpoiuid  fractures. — In  these  injuries  the  surgeon  must  endeavor  to  convert 
the  fracture  into  a  simple  one  by  closing  the  wound  at  once.  If  there  is  protrusion,  the 
ends  of  the  fragments  should  be  reduced  by  manipulation  and  extension,  by  enlarging  the 
wound,  or  by  tenotomy.  When  suppuration  occurs,  the  limb  is  best  placed  in  some  form 
of  fracture-box,  and  surrounded  with  bran,  which  may  be  rendered  disinfectant  by  the 
admixture  of  some  carbolized  powder.  Occasionally  resection  of  the  fragments  may  be 
done,  when  it  is  found  impossible  to  replace  the  projecting  pieces  of  bone.  The  con- 
tiguous ends  may  be  united  by  wire,  if  there  is  much  tendency  to  displacement. 

Fixed  dressings. — The  application  of  dressings  of  plaster,  silicate  of  sodium,  and  such 
materials  is  not  to  be  resorted  to  in  the  early  stages  of  the  treatment,  but  may  frequently 
be  employed  later,  in  fractures  of  the  leg  and  thigh.  I  am  rather  opposed  to  immov- 
able fixed  dressings,  but  prefer  to  use  hardening  materials  to  make  circular  dressings, 
which  are  subsequently  split  open  and  reapplied.  The  fixed  dressing  should  seldom  be 
employed,  except  in  the  late  stage  of  fractures,  while  the  patient  is  still  under  strict 
surgical  observation,  or  in  special  cases  of  delayed  union.  Its  use  in  fractures  of  the  upper 
extremity  is  not  uecessai-y  as  a  rule,  because  the  patient  can  be  on  his  feet  and  take  exer- 
cise with  the  ordinary  dressings  for  such  injuries.  In  cases  of  broken  femur  or  tibia, 
however,  the  patient  need  not  be  kept  in  bed  more  than  three  or  four  weeks,  if  some  form 
of  permanent  dressing  is  applied  at  the  expiration  of  that  time.  Silicate  of  sodium  is 
the  hardening  agent  I  generally  employ.  It  is  cleanly,  dries  with  moderate  rapidity, 
and  is  always  available  at  once.  Plaster  of  Paris  is  rather  dirty  in  its  application,  but 
is  desirable  where  rapid  solidification  is  required ;  hence  in  cases  of  delirium  tremens, 
occurring  in  the  course  of  the  treatment,  I  have  used  it. 

In  any  of  these  dressings  a  hole  can  be  cut  opposite  the  wound  in  instances  of  compound 
fracture,  and  frequent  change  of  dressing  thus  be  obviated. 

Passive  motion. — As  a  rule  passive  motion  need  not  be  insisted  upon  at  as  early  a 
period  as  frequently  recommended.  If  there  is  no  direct  inflammatory  involvement  of 
the  contiguous  joints,  early  passive  motion  will  not  be  required,  as  stiffness  can  hardly 
occur  within  a  period  of  three  or  four  weeks.  On  the  other  hand,  if  the  joint  is  implicated 
in  the  fracture,  some  degree  of  anchylosis  will  probably  occur,  but  it  will  be  rather 
increased  than  not  by  passive  motion  in  the  early  stages.  This  serves  to  enhance  in- 
flammatory processes  at  a  time  when  every  effort  must  be  to  reduce  the  activity  of  the 
pathological  phenomena.  It  is  better  to  keep  the  joint  at  rest  at  this  time,  and  trust  to 
strong  passive  manipulation  at  a  later  period,  when  there  is  less  likelihood  of  awakening 
severe  inflammation. 

Bed-sores. — Pressure  of  the  splint  or  bed  upon  any  bony  protuberance  is  liable  to 
cause  a  bed-sore,  which  must  be  avoided  by  careful  padding,  frequent  change  of  position, 
and  bathing  the  parts  with  water  or  spirits.  Bed-sores  will  often  occur  without  the  i>atient 
experiencing  any  special  pain.  The  surgeon  must  look  for  them,  and  not  be  satisfied  with 
inquiring  whether  the  splint  hurts.  If  a  slough  be  found  it  is  to  be  removed  by  a  poul- 
tice, and  the  remaining  ulcer  treated  with  slightly  stimulating  applications,  such  as  chloral 
in  solution  or  ointment,  sulphate  of  copper,  or  nitrate  of  silver. 

Treatment  of  Special  Forms  op  Fracture. 

Fractures  of  the  spinal  column Fractures  of  the  vertebral  column  are  the 

most  unsatisfactory  fractures  treated,  for  in  many  instances  it  is  impossible  to  make  a 
correct  diagnosis,  and,  even  when  the  nature  of  the  injury  is  patent,  the  treatment  is 
almost  uniformly  unsuccessful.  As  a  rule  the  paralyzed  patient  dies  exhausted  by  numerous 
bed-sores,  though  occasionally  a  man  survives  with  perhaps  incurable  paralysis  of  the  lower 
extremities.  The  treatment  must  be  expectant.  Cupping  may  sometimes  be  employed 
as  a  counter-irritant  and  depletant  to  the  spinal  region  ;  for,  as  in  head  injuries  the  brain 
must  be  treated,  so  in  spinal  fracture  the  cord  is  the  organ  to  be  watched.  If  any 
deformity  is  detected,  an  attempt  at  replacement  may  be  made,  but  no  severe  manipuhi- 
tion  is  allowable.  Trephining  is  seldom  judicious  treatment.  The  great  liability  to  bed- 
sores renders  it  imperative  to  place  the  patient  upon  an  air-  or  water-bed.  The  former  is 
preferable  because  less  heavy,  and  not  so  troublesome  when  it  begins  to  wear  out  and  to 
leak.  All  points  of  the  patient's  body  or  limbs  that  sustain  pressure  are  to  be  watched, 
and  carefully  bathed  with  whiskey  at  frequent  intervals.  When  bed-sores  have  actually 
a[)peared,  they  should  be  treated  on  general  principles.     The  urine  has  to  be  withdrawn 
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by  means  of  the  catlit'ter  diirin^  the  pnloil  of  rcteiniun;  and  t'von  wlien  Inconfitience 
occurs,  it  is  well  to  intriuhict?  tln^  iiistniiiit'ni  occ"ii8ionaily  to  piv»^  exit-lo  hhv  residuary 
urine  that  may  nt»t  l>e  expelled.     SonnMimi'S  i!»e  blmlder  is  irrigjifed  wiili  udvuntiigc. 

If  the  injured  man  survive  ihe  primary  residtn  oJ  the  fraclurr,  iorliih^  of  iiofassiiim  and 
mercury  are  to  be  jiflministt-red,  to  prevent  or  relieve  the  panily.^is  dtie  lo  miriiehief  dono 
the  jipitial  marrow  either  fniinnrily  or  secondarily.  Kleclricity  may  he  emphjyed  in  some 
of  these  cjiste.s.  hut  docs  not  a.-*  a  nih'  jzive  %  ery  satisfaetory  resuhp. 

Fractures  of  the  pelvis. — Nothing  h  to  be  said  of  the  manjigement  of  these 
injuries  in  a(hlitioii  to  what  nur  author  lias  already  written.  The  friiefure!;  are  usually  to 
he  iieaied  expeetaatly,  and  the  fcituplieatinj;  visci-ral  le*.ions  on  general  priiKi|>k'i>. 

Fractures  of  the  ribs  and  sternum Theee  injuries  hove  alj^o  been  di^cunsed 

fiulhriently  on  a  previous  piijze. 

Fractures  of  the  cranium  and  face  will  he  found  coni^idi^red  undt^r  injuries  of 
the  liead  in  (lie  early  part  of  tlie  vohnue.  It  nuiy  he  projier,  liowewr,  f<i  >tat('  tl.at  the 
treatment  to  be  pursued  whi-n  fractures  of  tlte  !*kull  are  met,  is  an  folhiw>: — 

The  pfaient  is  to  be  placed  in  la.?d,  with  the  head  low,  aj»d  njoWerat«dy  slinuilated  until 
brain-j*hoek  or  conc»!»sion  is  overcome.  Aftervvards  ihe  hejid  should  he  elevated,  and 
cold  allusion:^  employed,  while  purgatives  and  bromide  of  potassium  in  lar^re  dosi's  iire 
administered  internally.  These  mea}?ures  prevent  <'er«'bnil  conizestinri  urid  inthiuiina- 
tion.  The  amount  of  bromide  ytroper  to  be  given  varies  from  two  lo  four  draehuit*  during 
the  twenty^l'our  hours.  Oceiisioimlly  opium  in  small  amounts  ami  perhaps  mi'icunals  may 
be  rejiorled  to  lor  a  similur  reason.  More  grnend  reliance  is  phteetl  hv  me  upon  bromide 
of  potassium  and  purgation.  Cuppiug  at  limes  should  be  employ<*iI,  and  pliUdxHomy, 
which  seem.s  to  haii  e  been  almost  ignored  as  a  remedial  agent,  sliould  he  employed  in 
skull  fractures  more  freipteritly  than  it  is. 

Comfvound  comminuted  fmcHircj*  are  usually  to  be  managed  by  removing  tl>e  loose 
fragments  ami  by  elevating  deju'essed  portions  of  hone.  The  trephine  is  frn^pn-ntly  neces- 
Siiry  to  attain  the  hitter  object,  and,  as  it  is  only  reiptired  to  get  an  opening  by  whieh  to 
introduce  the  elevator,  the  smallest  tre|diine  is  to  be  Ui,t-d.  The  importance  tluU  I  attjich 
to  exjiloratorv  incisions  through  the  scalp,  in  doubtful  cases 
with  dangerouB  brnin  symptoms,  has  been  difute<l  upon  in  the 
sections  on  heud  injuries. 

Fractures  of  the  scapula  are  of  infrequent  o«-cur- 
renrc,  and  luive  been  suHicifUtly  discussed. 

Fractures  of  the  clavicle rrnhjuhti'dly  ilie  best 

method  of  dt-aliug  with  this  iraclure,  if  deiorniity  is  lo  be 
avoidcil,  is  lo  keep  the  patient  lying  upon  the  hack.  The 
scapula  is  thus  slcndied  hy  the  pressure  of  the  body  on  the 
roaltiess;  the  sterno  cl  ido-mastoid  m.iy  he  rnlaxed  hv 
slightly  elevating  the  head.  If  it  is  nccessury  to  press  the 
outer  part  of  the  ehivicle  bjiekward,  a  hag  of  shot  may  be 
hiid  upon  the  shoulder.  The  tbri^arm  nnd  hand  shouM  he 
laid  across  the  chest  in  most  cases.  It  is  only  required  to 
keep  this  supine  position  for  two  or  three  weeks,  as  the  ten- 
dency to  displacement  is  overcome  when  partial  soliditicjition 
is  <ibtainod.  For  walking  juitlents  Sayre's  method  of  apply- 
ing adhesive  plaster  answers  well.  One  strip  is  loojK'd  around 
the  arm  and  passes  across  the  hnrk  to  the  i'nml  of  the  opp<j- 
site  side  of  tlie  chest;  another  draws  flu*  elbow  forward  by 
parsing  up  the  f<>rearni  and  over  the  s(nuid  shoulder. 

Fractures  of  the  humerus When  tlie  shaft  of  the 

humerus   is    broken    near   the   middle,   an    internal   angular 

splint  extending  from   Ihe  axilla   to   the   hand  answers  very 

well.      It   may   he,  and  often   is,  wi.se   to  use  nn  additional 

short  exlermd  splint  of  canbboard  or  wjfiod  coming  ilowu  to 

the  elbow.     This  gives  greater  immobility  of  the  fnigments. 

bone  is  the  seat  of  fracture,  the  arm  should  be  bandaged  close  to  the  chest,  with  the  foiY- 

arm  across  the  thorax  or  on  the  opposite  shoulder.     In  this  way  the  displacing  muscles 

are  relaxed,  and  the  ribs,  acting  as  a  support  or  splint^  prevent  motion  of  the  proximal 

joints.     The  exact  position  given  the  limb  must  tlepend  on  the  nature  of  the  deformity, 

for  if  the  upper  fragment  is  thrown  outwards  by  the  rotators,  it   n^iy  become  necessary  to 

abduct  the  arm,  and  even    lo  apply  weight  extension  as  in  fractures  of  the  liiigh-bone. 


Fifj,  597. 


8»yr«»'«  lirominp  fur  frar-tiir.-.l 
tlavlclo-     ( Uatuliti.D.) 

If  the  Upper  end  of  the 
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Fractures  through  or  above  the  condyles  are  treated  satisfactorily  by  anterior  angular 
splints  of  wood,  or  by  posterior  angular  trough-like  splints  of  leather,  metal,  or  felt.  The 
relative  position  of  the  bones  of  the  forearm  to  each  other,  and  the  relation  of  their  axes 

to  that  of  the  humerus  must  be  considered;  for  a  splint  which 
does  not  allow  a  proper  apposition  of  the  fragments  with  regard 
to  these  points  will  cause  deformity  In  the  outline  of  the  limb. 
Fractures  of  the  forearm — A  palmar  and  a  donml 
splint  should  be  used  for  fractures  of  the  shafts  of  the  radiua 
and  ulna,  with  the  hand  placed  so  that  the  thumb  points  up- 
wards.  For  fracture  of  the  olecranon,  the  elbow  joint  slionid 
\Hi  kept  extended,  and  the  fragment  drawn  down  by  adhesive 
plaster.  Wlien  the  coronoid  process  is  broken  off,  the  fore- 
arm should  be  flexed.  Fractures  of  the  lower  end  of  the 
radius  may  be  treated  successfully  with  Bond's  splint  and 
compresses,  if  the  surgeon  has  previously  reduced  the  fracture 
by  forcing  the  lower  fragment  down  into  position  by  flexing 
the  wrist  and  making  pressure  upon  the  portion  of  bone  pro- 
jecting upward  on  the  dorsal  aspect  of  the  wrist.  The 
moulded  metal  splint  devised  by  Levis  for  this  form  of  injury 
is  exceedingly  valuable.  It  does  not  require  compresses  to 
make  the  splint  correspond  with  the  normal  curvature  of  the 
palmar  surface  of  the  radius;  and  the  depressions  for  tlie 
thenar  and  hypothenar  eminences  fix  the  splint  in  the  proper 
position  and  avoid  slipping. 
Dr.  Levis,  in  a  recent  pai)er,'  says:  "  The  first  essential  of  the  treatment  of  fracture  of 
the  lower  end  of  the  radius  is  the  complete  reduction  of  the  disp/acement.  The  action  of 
replacement  must  be  directed  to  the  lower  fragment  itself.  The  reduction  of  the  fracture 
can  usually  be  thoroughly  effected,  under  anaesthesia,  by  strong  extension  applied  to  the 

Fio.  599. 


Dressing  for  fracture  of  the  surgical 
neck-of  the  humerus    (Fergusson.) 


Bond's  splint. 

hand,  associated  with  forced  ftexion  of  the  trrist^  and  with  pressure  applied  directly  on 
the  dorsal  surface  of  the  lower  fragment.  Unless  vertical  splitting  or  comminution  of  the 
lower  fragment  exists,  the  maintaining  of  partial  flexion  of  the  wrist,  with  pressure  of  a 
pad  on  the  dorsal  surface  of  the  fragment,  will  prevent  return  of  deformity." 

'*In  the  treatment  of  fracture  of  the  lower  end  of  the  radius  it  is  essential  that  proper 
allowance  be  made  for  the  curvature  of  the  anterior  or  palmar  surface  of  this  jwirt  of  the 
bone.  This  is  insured  in  the  splint  which  I  have  devised,  which  follow^  correctly  the 
radial  curvature;  and  the  fixing  of  the  thenar  and  hypothenar  eminences  of  the  hand  in 
their  moulded  beds,  maintains  the  splint  immovably  in  its  correct  position  with  reference 
to  tht!  radial  curve. 

"  To  neglect  of  complete  primary  reduction  of  the  displacement  of  the  lower  fragment, 
and  to  inelficient  restoration  and  ret(;ntion  of  the  normal  radial  curve,  are  due  the  frequent 
unfortunate  sequences  of  this  fracture." 

Such  is  Dr.  Iwicvis's  neat,  inexpensive,  and  valuable  splint.  Undoubtedly  the  frequent 
deformity  observed  after  this  fracture,  which  is  often  imi)acted,  is  owing  to  neglect  to 
press  the  lower  fragment  into  place.  1  have  at  times  pushed  it  down  with  my  thumb 
with  an  audible  snap,  for  it  is  i)ad  surgei-y  to  allow  deformity  to  occur  because  impaction 
holds  the  fragments  in  a  bad  position.  In  some  regions,  and  under  some  circumstances, 
impacte*!  fnietures  had  better  not  be  se|Minite(l  by  manipulation,  but  here  the  case  is 
reversed.  The  term  Barton's  fracture,  often  used  in  America,  I  have  purposely  avoided, 
since  the  fracture,  defscribed  by  him  on  theoretical  grounds  only,  probably  never  exists 
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except  when  aseociiiloJ  witli  comiiiiimtion  of  tin*  luwfp  (rii;jnioi>l.  It  was  supposLiJ  by 
Bartr)n  that  the  dorsal  or  posterior  lip  of  the  urlictjliir  yiurfaee  was  chipped  off,  hot  this  is 
Dot  the  It^sion  in  Iraclures  of  the  Iow^t  end  of  the  radius  m  often  t»'r»iied  Barton's  fracture. 
The  ordinary  fracture  is  one-quarter  or  half  an  incli  fubove  the  joints  wsually  more  or  less 

Fis.  600. 
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^ 


Lerls'i  »dla«  apllnt  Knd  Its  appllckllon. 

transverse,  and  corresponding  to  a  eertuin  extent  with  wliut  is  sometimes  called  Colles';* 
fracture  of  the  radius.  The  names  of  Colles  and  Barton  should  be  drop|>ed  entirely  in 
discussing  the  i^ubject,  for  they  only  confuse  the  student. 

Fractures  of  the  Hand. — These  are  to  be  treated  on  general  principles  with  aplitits 
on  one  or  both  siirfiiees,  as  may  be  indieated.  At  lini^-s  imetured  melaearpal  bones  are 
brst  manjiji;ed  by  flexion  of  the  iiajTer.s  over  a  pad  in  the  palm  of  t lie  hand.  The  surjjeon 
shonld  always  be  exceedingly  conservative  in  hand  injuries;  teno-suture,  reseetiun,  xuid 
|Kirtial  ainpntationa  will  often  give  extraonlinary  results,  if  time  be  allowed  for  nature  to 
complete  tlie  work. 

Fractures  of  the  Femur. — In  all  fracturea  of  the  femur,  whether  of  neck,  shaft, 
or  condyles,  permanent  extension  by  adhesive  plaster  or  leather  straps,  with  attached 

Fig,  601, 
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Dr.  Buck'a  fracturo  npparntnB. 


weights,  h  the  best  method  of  treatment.  Counter-extension  is  to  be  obtained  by  elevation 
of  the  foot  of  the  bed,  which  makt-s  the  weight  of  the  trunk  aet  as  a  counter-extending  force. 
Ljiteral  niubility  of  the  fragments  may  be  avoided  during  this  treatment,  by  short  piistt^board 
or  wooden  splints,  or  by  sand  bags*  laid  along  the  limb.  Compound  fractures  may  reijuire  a 
long  fracture  box,  packed  with  bran  to  absorb  discharge,  in  addition  to  the  extenaion 
apparatus. 

The  weight  should  be  attached  to  strips  of  plaster  long  enough  to  pass  above  the 
knee  in  order  to  avoid  great  strain  upon  the  structures  about  thut  joint.     The  amount 
of  weight,  required  during  the  tirst  few  dav*,  is  greater  than  need  be  employed  sub9«- 
55 
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AdheeiTe-plaster  stirrap  for  making  extenalon  in  cMes  of  fraetar*  of  the  lower  extremitjr. 


FlO.  603. 


qiiently,  for  the  displacing  muscles  soon  become  tired  out 
by  the  extending  power,  and  are  not  so  prone  to  spas- 
modic  contraction  after  the  limb  has  been  kept  quiet  for 
several  days.  Considerable  weight,  however,  say  six  to 
eight  pounds,  should  be  continued  until  solidification  oc- 
curs, and  the  tendency  to  overlapping  disappears. 

Since  it  has  been  proved  by  measurement  of  the  legs 
of  those  who  have  never  suffered  fracture,  and  by  my 
own  measurements  of  the  dry  bones,*  that  the  lower  ex- 
tremities often  differ  in  length  from  ^  to  |  of  an  inch,  I 
believe  that  it  is  useless  to  attempt  to  estimate  the  success 
of  treatment  of  fractures  of  the  femur  by  using  the  tape- 
line  to  determine  the  amount  of  shortening.  Hence  atten- 
tion must  be  given  to  the  appearance  of  the  limb  during  the 
progress  of  treatment,  and  deformity  obviated  by  accurate 
palpation  and  inspection.  It  usually  takes  from  eight  to 
nine  weeks  for  a  fractured  femur  to  become  solidified. 


Pnlloy  and  shaft  dcviiied  by  Dr.  Lerln  to  be  screwed  to  the  end  of  the  bed  ;  oter  thU  passes  the  cord  which  U 

attached  to  the  extension  apparatus. 

FlO.  604. 


Perforatod     one-ponnd 
weights  for  extension. 


Dr.  Morton's  apparatns  for  maicluK  extension  in  fracture  of  the  femar. 
Philadelphia  Medical  Times,  Aug.  3,  1878. 
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MalKtlKQC**  hooks. 


MalgnIgUB^i  ho«kB  for  rrMtnre  of  IhQ  pateiU,  modlfliMl  by  Dr.  L«tU. 


Fractures  of  the  Patella, — It  has  always  been  difficult  to  keep  the  fragments  in 
ujjpositioii  iilter  the  ubujiI  transverse  fracture  of  this  bone.  Elevation  of  the  limb  with 
the  knee  extended,  und  drawing  down  the  upper  fragment,  witli  adhesive  strips  and  band- 
agtf.s,  may  at  times  give  fair  results.  The  best  approximation  is  given  by  the  use  of  Mul- 
gaigne's  hooks  or  some  similar  contrivance.  Tht'se  should  not  be  applied  until  the  swell- 
ing attendant  upon  the  fracture>  for  the  lirst  few  days,  has  subsided.  If  the  joint  etlusion 
is  very  great  it  may  be  evacimted  with  the  ai*pirator,  an*!  the  books  applied  a  few  days 
subsequently.  I  was  at  first  opjwsed  to  the  use  of  the  hooks^  fearing  erysipelatous  inflam- 
mation about  the  points  of  the  instrument,  but  I  have  found  this  fear  unfounded,  and 
would  certainly  pref«.T  frxicture  of  ray  own  patella  treated  in  tVds  way.  The  union  may  be 
so  tdose  after  this  method  that,  as  in  a  case  examined  a  few  days  ago,  the  surgeon  will  he 
unable  to  determine  with  certainty  the  line  of  fracture.  I  have  measured  both  palellfe 
afti'r  such  a  cure,  and  have  been  unable  to  appreciate  any  diflerencc  in  length.  It  seems 
to  be  the  only  method  giving  reasonable  hope  of  bony  consolidation.  Dr.  Levis  prefers 
the  hooks  to  be  separated,  as  «hown  in  the  cut,  tliat  they  may  be  applied  lo  the  inequalities 
of  the  bone. 

Fractures  of  the  Tibia  and  Fibula The  majority  of  fniciures  of  one  or  both 

bones  of  the  U'g  are  be,si  treated  in  the  fracture-box,  which  lias  iiinged  sides,  and  a  fixed 
foot-board,  to  which  the  foot  is  secured  by  a  strip  of  bandage  running  through  slots.  In 
tills  a  pillow  is  placed  to  act  as  padding,  the  leg  is  laid  ofMjn  the  pillow  in  accurate  posi- 

Fio.  608. 
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tion,  and  the  sides  are  secured  by  hooks  or  bands.  If  any  teudeacy  to  displacement  is 
observed  it  is  overcome  by  placing  compresses  in  the  proper  positions.  Usmdly  the  frao- 
ture-box  had  better  be  suspended,  as  it  gives  the  patient  more  hititude  of  motion  without 
disturbing  the  fractures  In  compound  injuries  the  box  is  packed  with  bran,  and  the  pillow 
omitted.  After  union  h.is  partially  occurred  a  silicate  of  sodium  or  plaster-of-l'arif«  dress- 
ing may  be  substituted  for  the  box.  Occasionally  lateral  splints  may  be  found  useful^but 
in  my  experience  the  box  can  be  modi  lied  by  compresses  to  meet  almost  every  case.  If 
there  is  much  overlapping,  a  weight  may  be  attached  to  the  foot-hoard  and  extension  thus 
applied,  or  aeelion  of  the  tendon  of  Achilles  may  be  demanded.     The  internal  lateral  splint, 


k 


868  DISEASES   OF   THE    JOINTS. 

with  a  large  pad  as  a  fulcrum  near  the  ankle ,  may  be  used  in  some  cases  of  fracture  of  the 
fibula  with  great  outward  displacement  of  the  foot. 

Fractures  of  the  Foot. — I  also  prefer  the  fracture-box  for  fractures  of  the  bones 
of  the  foot .1.  B.  R.] 


CHAPTEE    XXXII. 

DISEASES  OF  THE  JOINTS. 

To  assert  that  safe  and  scientific  surgery  can  only  be  based  on  sound  pathology  may 
appear  to  be  a  somewhat  trite  observation ;  nevertheless,  it  is  true,  so  true  indeed  that  it 
cannot  be  impressed  too  forcibly  on  all  who  seek  or  profess  to  practise  our  profession. 
Moreover,  it  should  be  the  aim  of  every  surgeon  whose  duty  it  is  to  practise  and  to  teach, 
to  demonstrate  the  truth  of  the  assertion,  and  to  establish  bis  practice  upon  such  a  scien- 
tific basis.  It  is  with  this  feeling  that  I  now  propose  to  consider  the  pathology  of  joint 
disease,  to  explain  briefly  the  changes  which  the  tissues  undergo  during  inflammation, 
and  the  results  to  which  those  changes  lead ;  setting  aside,  for  the  present,  disputed  points 
of  pathology,  and  reserving  for  future  consideration  the  subject  of  tumors  involving 
joints. 

Diseases  of  a  joint  generally  commence  as  an  acute  or  chronic  inflammation  of  the 
bone  or  synovial  membrane,  although  in  the  progress  of  any  case,  and,  of  course,  when 
disorganization  of  a  joint  has  taken  place,  both  become  atfected ;  the  extent,  however,  to 
which  either  tissue  will  be  involved  will  depend  greatly  upon  the  seat  of  the  original  dis- 
ease. When  it  has  begun  in  the  synovial  membrane  and  disorganization  of  the  joint  has 
followed,  the  disease  in  all  probability  will  be  found  to  have  aflected  only  the  articular 
facets  of  the  bones  with  the  parts  immediately  beneath,  and  not  to  have  involved  the 
deeper  structures.  When  the  bones  are  the  original  seat  of  the  mischief,  and  the  inflam- 
matory process  has  spread  from  them  to  the  synovial  membrane  and  disorganization  of  the 
joint  taken  place,  the  chief  pathological  changes  will  be  seen  in  the  osseous  tissue,  and 
either  the  whole  or  a  part  of  the  articular  epiphysis,  if  not  a  portion  of  the  shaft,  will  be 
involved  in  the  disease.  Under  both  circumstances,  the  cartilage  covering  the  articular 
facets  will  have  disapcared.  When,  however,  the  bones  are  the  primary  seats  of  disease, 
the  cartilages  are  shed  more  rapidly,  as  the  articular  cartilages  derive  most,  if  not  all,  of 
their  nourishment  through  the  bones ;  and,  as  a  consequence,  any  perversion  of  nutrition 
and  inflammatory  changes  of  this  tissue  at  once  show  themselves  in  the  cartilages. 

Practically,  there  is  no  such  thing  as  a  primary  disease  of  the  articular  (cartilages,  no 
such  process  as  so-called  ulceration  of  cartilage,  independently  of  disease  of  other  tissues. 
When  the  cartilages  undergo  a  change  it  is  always  secondary  to  some  aff*ection  either  of 
the  synovial  membrane,  and  then  it  is  slow  and  partial  in  its  action,  or  of  the  bone  when 
it  is  rapid  and  complete.  It  should  be  remembered,  however,  that  disease  in  the  synovial 
membrane  of  a  joint  cannot  exist  for  any  time,  or  be  of  any  severity  without  involving 
its  ligaments,  or  the  cellular  tissue  with  which  it  is  surrounded.  Nor  can  inflammatory 
disease  exist  for  any  period  in  the  articular  extremity  of  a  bone  without  more  or  less 
aftecting  its  periosteal  covering.  It  should  be  added  too,  that  there  is  good  reason  to 
believe  that  either  borte  or  synovial  disease  may  be  started  by  a  severe  sprain  or  lacera- 
tion of  ligaments  at  their  osseous  or  periosteal  attachments. 

Before  proceeding  to  consider  the  changes  the  diflTerent  tissues  undergo  from  the  inflam- 
matory process,  it  will  be  well  to  ask  whether  there  is  such  a  disease  as  strumous  disease 
of  a  joint,  strumous  disease  of  the  synovial  membrane  or  bone  ? 

If  I  were  to  answer  this  question  according  to  custom  as  indicated  by  the  free  appli- 
cation of  the  term  to  joint  disease,  I  should  unquestionably  say  that  it  was  a  common 
aflection,  for  there  are  few  chronic  changes  of  a  joint  that  are  not  so  designated,  and  it  is 
rare  to  meet  in  a  delicate  child  with  any  chronic  affection  of  a  joint  which  is  not  regarded 
by  some  as  a  strumous  disease.  Indeed,  from  the  constant  use  of  the  phrase  it  might  be 
thought,  that  the  term  strumous  disease  had  some  definite  meaning  or  conveyed  some 
definite  idea,  that  the  affection  so  designated  was  of  a  special  kind,  could  be  recognized 
by  special  features,  and  possessed  definite  pathological  characteristics.  Yet  it  can  hardly 
be  said  that  such  is  practically  the  case ;  for  if  we  look  for  the  points  of  difference  between 
the  so-called  strumous  disease  and  the  chronic  inflammatory  affections  we  shall  fail  to  find 
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them,  since  lliey  are  not  clinically  to  be  distinpuislied,  nor  practically  to  be  separated. 
Indeed,  I  am  more  than  satisfied  that  the  so-called  strumous  disease  of  a  joint  is  nothing 
more  than  a  clironic  inflnmmatton  of  the  hones  or  synovial  membrane,  or  both  ;  tliat  the 
pathological  chnnjiea  in  the  aflTpcted  tissues  are  such  a-s  arc  clearly  traceable  to  a  iotr  form 
of  inflamntatory  action,  and  that  they  ditfcr  in  no  single  pntliolofjical  point  from  the 
inflammatory  changes  (bund  in  other  j)arli5.  It  is  true  that  such  nffectiome,  being  of  a  low 
type,  differ  from  other  inflammatory  actions  of  a  more  healthy  character,  hut  that  they 
are  nevertheless  iuflaramutory  there  can  be  no  douht.  Practically,  therefore,  it  would  be 
well  to  expunge  this  term  '*  strumons"  in  respect  of  joints  from  our  voeahuliiry ;  as  its  use 
certainly  misleads,  by  making  the  student  believe  that  the  term  has  a  definite  meaning 
when  it  has  not ;  and  by  enrouniging  the  idea  that  the  disease  to  which  it  is  applied  hits 
a  constitutional  more  than  a  local  origin,  and  is  consequently  incurable.  Of  this,  how- 
ever, I  am  sure,  that  so-called  htnirooufi  disease  of  a  joint  is  as  curable  and  ha  amenable  to 
treatment  as  any  oilier  chronic  inflHmmatory  disease.  In  saying  thin,  however.  I  do  nor 
dispute  the  fact  that,  pathologically,  we  do  at  nire  intervals  find  tubercuhir  dejmsil  in 
some  of  tl»e  tissue:*  building  up  a  joint,  and  particularly  in  the  bone;  hut  I  must  repe.'it 
what  I  wrote  many  years  ago  in  my  w*ork  on  diseases  of  the  joints,  '*  that  such  prepara- 
tions being  so  rare  nre  to  l>e  regarded  as  pathological  curiosiiies."  They  are  discovered 
also  accidentally,  and  cannot  clinically  be  recognized  by  any  characteristic  features  from 
other  ciises  of  chrrmic  indammatirm  of  tlje  bone.  It  wnuld  be  well,  therefore,  to  give  up 
the  term  in  scientific  discussion,  or,  if  it  be  used  at  all,  to  use  it  in  the  sume  sense  as  the 
words  tumors,  rheitniutism,  and  fever  are  now  employed,  as  a  broad  general  term  tfiat 
includes  many  aflections  and  covers  much  ignorance.  [This  opinion  accords  with  the 
views  of  most  pathHulogists  and  surgeons  of  the  present  day,  though  a  few  8tiU  cling  to  the 
theory  of  strunuius  nr  tuberculoua  c4iusation,] 

With  these  general  remarks  I  now  pass  on  to  consider  the  changes  the  different  tis&ues 
entering  into  the  formation  of  a  joint  undergo  in  the  inflammatory  process. 


» 


On  the  Pathological  Changes  wriicn  takk  place  in  the  Synhivial  Membrank 

FROM  Inflammation. 

In  a  pathological  point  of  view,  inflammation  of  the  synovial  membrane  may  show 
itself  in  two  distinct  ways,  fii-st,  in  chtiiige  of  fiuiction,  and,  secondly,  in  change  n\' 
structure.  The  firtit  change  may  take  [dace  without  l!ic  second,  but  the  change  of  struc- 
ture necessarily  includes  an  allenition  in  the  f'nnctlon.  The  best  examples  of  the  Hriit 
class  of  cases  in  which  a  change  of  function  is  the  most  prominent  point,  are  seen  in 
everyday  practice  in  cases  of  so-ealled  chronic  or  subacute  synovitis,  where  excess  of 
secretiotj  in  a  joint  ia  the  main  symptom,  and  in  which  this  secretion  may  be  reabsorbed 
and  h'iive  no  trace  of  disetise  behind;  whilst  the  best  Illustrations  of  the  second  chiss,  in 
wjiich  change  of  structure  is  the  main  point  of  clinical  as  well  as  of  pathological  import- 
ance, are  seen  in  the  putpy  disease  of  the  synovial  membrane.  Between  the  two  great 
classes  of  cases,  however,  there  are  doubtless  many  links  :  for  example,  in  acute  synovitis 
we  have  change  of  structure  even  to  more  or  less  complete  disorganization,  and  in  chronic 
synovitis  fivipicntly  repeated,  we  have  change  of  .Htructure  such  a'*  gradually  pas^us  into 
the  pulpy  synovial  disease.  It  wouhl  thus  appear  that  in  acute  inllammation  of  the  syno- 
vial membrane  we  have  pathologically  a  serie.-*  of  ehange-^  that  ditfi^r  somewhat  from  those 
seen  in  chronic  inflammation,  and  that  wiiile  the  acute  furtu,  it  is  true,  pjisses  into  the 
chronic  by  imperceptible  gradations,  the  two  classes  of  cases  are,  nevertheless,  very  dis- 
tinct. Acute  iiifiammalion  of  a  synovial  menibnine  in  its  early  stage  is  palhologicuilly 
represented  by  wliat  my  notes  of  cases  clearly  illustrate — a  more  or  less  minute  injection 
of  the  capillary  vessels,  passing  on  to  a  velvety  appearance  of  the  synovial  surface,  a  floc- 
culent  surface,  or  one  covered  with  fine  fringes  of  lymph,  while  in  the  more  acute  cases 
the  synovial  membrane  may  have  disappeared  by  ulceration  or  sloughing,  or  have  so 
Boftened  down  as  to  be  destroyed  on  the  slightt^st  touch.  In  the  former  class  of  ctiaes  there 
will  be  clinically  increase  of  secretion  in  the  joint,  severe  local  [lain  and  heat  with  surgical 
fever;  while  in  the  latter,  there  will  be  acute  su[)puration,  and  the  synovial  memlirnne 
may  show  any  one  of  the  conditions  already  indicate*]  ;  or  they  may  have  disappeared, 
p«,s  and  broken-up  membrane  alone  remaining  to  indtc^ate  the  local  severity  of  the  action 
as  well  as  the  destructive  nature  of  the  affection. 

In  intermediate  or  lesf*  acute  cases,  other  changes  may  be  seen,  but  they  are  not  lees 
marked.  In  one,  the  notes  of  which  are  iM^fore  me,  there  was  visible  to  the  eye  a  local 
patch  of  capillary  injection,  and  beneath  it  could  be  made  out  a  8U£>erficial  granular  change 
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of  structure  in  the  cartilage.  In  another,  an  effusion  of  a  firm  fibrinous  layer  of  Ijmph 
over  the  surface  of  the  synovial  membrane  and  articular  cartilage  showed  itself,  and  this 
membrane  could  be  raised  from  its  bed  and  peeled  off,  not  only  off  the  synovial  capsule, 
but  also  off  the  articular  cartilage,  and  beneath  this  membrane  fine  radiating  capillary  ves- 
sels passing  from  the  margin  of  the  articular  cartilage  towards  the  centre  were  clearly  vis- 
ible. In  this  case,  moreover,  after  a  section  was  made  through  the  spot  of  injected  mem- 
brane and  cartilage  down  to  the  bone,  the  swollen  layer  of  membrane  passing  over  the 
cartilage  was  clearly  visible,  as  well  as  the  granular  degeneration  of  the  cartilage  beneath ; 
and  this  membrane  could  be  separated  from  its  cartilaginous  connection  by  means  of 
needles.  It  occurred  in  a  child,  but  it  seems  to  me  to  be  sufficient  to  prove  by  means  of 
pathology  what  anatomy  has  hitherto  failed  to  settle,  viz.,  that  a  layer  of  membrane  passes 
over  the  articular  cartilage.     I  have  seen  these  changes  more  than  once. 

The  changes  that  take  place  in  the  synovial  membrane  in  sub-acute  and  chronic  syno- 
vitis remain  to  be  noticed,  and  they  are  essentially  of  the  same  pathological  character  as 
those  we  have  been  just  considering,  though  they  differ  in  this  great  point,  that  the  syno- 
vial membrane  is  not  destroyed  but  becomes  thickened  in  various  degrees  by  the  infiltra- 
tion within  its  walls  and  upon  its  surface  of  inflammatory  product,  and  this  thickening 
may  be  so  great  that  the  synovial  membrane  may  be  represented  by  a  tissue  an  inch  in 
diameter.  It  will,  however,  be  found  only  in  cases  in  which  repeated  attacks  of  inflam- 
mation have  taken  place,  and  many  layers  of  lymph  have  been  deposited  upon  and  in  the 
affected  tissue.  The  layers  may  not  be  deposited  rapidly  one  after  another  by  consecutive 
attacks  of  chronic  inflammatory  action,  for  they  may  be  the  result  of  disease  which  has 
spread  over  many  years,  but  they  will  always  represent  an  inflammatory  action  of  a  chronic 
nature  which  at  uncertain  intervals  has  attacked  the  joint,  and  on  each  occasion  left  behind 
it  pathological  evidence  of  its  presence  by  an  inflammatory  infiltration.  In  delicate  and 
so-called  strumous  subjects,  the  product  will  be  soft  and  pulpy,  and  in  the  syphilitic  firmer 
and  fibrous. 

It  is  with  such  changes  as  these  that  all  cases  of  the  gelatiniform  or  gelatinous  disease 
of  the  synovial  membrane,  as  well  the  pulpy  disease  of  Sir  B.  Brodie,  are  unquestionably 
to  be  classed.  Both  are  of  the  same  nature  pathologically,  and  clinically,  at  least,  all  my 
own  investigations  have  led  to  this  conclusion.  I  shall  therefore  employ  the  phrase  **  pulpy 
disease  of  the  synovial  membrane"  to  designate  the  changes  which  ensue  in  chronic  in- 
flammatory synovial  disease.  The  term  is  short  and  as  expressive  as  any  other,  besides 
being  one  with  which  the  profession  is  familiar. 

On  the  Pathological  Changes  the  Articular  Cartilages  undergo  from 

Disease. 

The  most  important  point  the  practical  surgeon  should  recognize  when  considering  the 
pathology  of  the  articular  cartilages  has  reference  to  the  fact,  that  there  is  no  primary 
disease  of  its  structure,  since  pathological  anatomy  teaches  us,  that  all  the  changes  found 
in  it  are  secondary  to  some  other  affection,  and  in  the  generality  of  cases,  to  disease  in 
the  articular  extremities  of  the  bones.  There  is  no  such  disease,  therefore,  as  primary 
*'  ulceration  of  the  cartilages,"  and,  when  the  cartilages  are  diseased,  they  are  so  from 
the  extension  of  mischief  from  the  bone  beneath,  or  from  the  synovial  membrane  around 
or  upon  them. 

Much  luis  been  written  about  the  cartilages  under  the  idea  that  they  were  liable  to  spe- 
cial diseases  ;  and  much  error  has  consequently  crept  into  joint  pathology.  The  authority 
of  great  names,  such  as  Brodie,  Key,  and  others,  having  helped  to  encourage  this  idea. 
Modern  investigation,  as  carried  out  by  liedfern,  Goodsir,  and  others,  htis,  however,  cor- 
rected this  erroneous  notion,  and  an  improved  pathology  has  clearly  shown,  that  the  dis- 
eases of  the  cartilages  are  secondary  to  diseases  of  other  tissues. 

Some  years  ago,  when  describing  the  results  of  my  own  investigations,  I  divided  these 
affections  into  the/«Wy,  the  Jibrous^  and  the  granular  degenerations,  and  nothing  that  has 
been  observed  since  has  led  me  to  doubt  its  accunicy  ;  indeed,  additional  experience  has 
confirmed  its  truth.  I  am  not  about  to  enter,  however,  into  a  minute  description  of  the 
different  changes,  for  they  can  be  rejid  elsewhere ;  but  it  may  suffice  for  my  present  pur- 
pose to  remind  the  reader  that  \\\^  fatty  degeneration  of  the  articular  cartilages  is  found  in 
joints  that  have  been  deprived  of  their  natural  functions  from  any  cause — from  non-use  in 
the  majority  of  cases,  but  in  many  from  bad  nutrition — that  it  is  found  in  common  with 
the  same  change  in  the  bones  or  other  tissues.  This  fatty  degeneration  can  be  recognized 
with  tolerable  lacility  by  the  naked  eye,  for  the  cartilage  so  affected,  instead  of  possessing 
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its  natural  while  pefirly  aspect,  will  appear  somewliat  transparent,  with  an  undiilaliiifr, 
unequal,  nltlioiigh  smnotli  surface.  It  will,  wlittn  cut,  fenl  softer  than  tisuaU  and  may  be 
tliree  or  four  limes  its  natural  lliioknt'ss.  At  tinitis  it  may  even  be  *'piil[K'd'*  by  firm  pres- 
fiure  with  Uie  finger,  and  h<i  separated  from  the  bone  with  more  than  issnal  facility.  Miero- 
scopieully  also  it  will  present  characteri.HtJc  features.  The  natural  cartilage  corpuscles  will 
have  become  changed  into  fat-  and  gntnule-cells  in  various  degrees,  and  the  hyaline  matrix 
will  be  filled  with  eavities  varying  from  the  healthy  stauilard  to  large  spaces.  These 
spaces  moreover  will  be  filled  with  the  eh?nient^  of  fatty  degeneration,  into  which  the 
healthy  corpuscles  will  liave  chanpjed.  This  fjitty  degeneration  takes  place  in  most  jointa 
that  have  not  been  used,  but  rarely  from  disease  of  the  joints  itself.  When,  however,  u 
joint  so  changed  becomes  llie  subjeet  of  inilammation,  disorganization  of  the  artieulaiion 
rapidly  follows,  for  such  a  degenerated  tissue  has  no  power  of  resisting  disease,  and  disap- 
pears when  attacked  by  it  rapidly- 

7Vte  fibrous  defjemrution  of  the  articular  cartilage  is  a  disease  of  a  peculiar 
character.  I  l>elieve  it  to  be  associated  with  only  one  disease  of  a  joints  which  is  •*  osteo- 
arthritis.'* It  is  very  gradual  in  it?  |)rogrcss  and  not  clmi-acterized  by  any  definite  symp- 
toms. It  can  be  recognized  pathoktgiciilly  in  its  earliest  stage  by  the  loss  of  the  natural 
glistening  aspect  of  the  cartilage  of  a  Joint,  the  smooth  surface  of  which  disapp<^urs  and 
looks  rough.  Small  fissures  involving  more  or  less  of  its  thickness  next  ap{»ear,  which 
Bomettraea  extend  down  to  the  bone,  and,  as  a  rule,  are  thicker  in  the  centre,  tliey  occa- 
sionally radiate  outwards.  The  c^jrtilage  seems  gradually  to  become  thin,  and  after  a 
time  to  disappe^ir,  exposing  the  arlicular  surface  of  the  bone,  which  probably  will  have 
undergone  the  calcareous  degiiueratioa.  Micro^copiciilly,  the  priuci|uil  change  that  is  seen 
in  this  disease  is  ilic  gradual  alteration  of  the  hyaline  structure  into  fibre.  The  cartilage- 
coipusch.'S  lit  the  first  will  he  found  interspersed  between  these  fibres,  but,  at  a  later  dale, 
to  have  changed  into  granules.  At  the  hist  stage  nothing  but  fihres  m.iy  be  found,  and 
wlieTi  this  condition  exists,  the  total  and  rapid  disappearance  of  ttie  structure  will  not  be 
far  distant. 

The  ijramtfar  degeneration  Of  the  articular  cartilage  is  the  most  important  atfec- 
tion  of  this  tissue.  It  is  the  on<i  most  commonly  found  in  joint  atVeetion,  and  seems  to  be 
the  direct  conscfpience  of  a  iM*.rverte<l  nutrition  in  the  bone  or  synovial  membrane  Irom 
disease  of  these  strurtiires,  Tlunjgh  of  a  simiile  nature,  it  sh«nvs  itself  in  many  ways, 
and,  without  microscopical  investigation,  must  have  appeared  unintelligible.  In  its  dif- 
ferent forms  it  lias  doubtless  led  gooil  oliservers  to  describe  it  as  an  ulceration  of  cartihige, 
for,  under  certjtin  conditions,  the  cartilage  presents  a  worm-eaten  excavated  appearance 
not  unlike  that  which  ulceration  niiglii  produce. 

The  disease  is  essentially  a  granular  degeneration,  first  of  the  natural  carttlage-eells 
embedded  in  the  hyaline  matrix,  and  secondly,  of  the  hyaline  matrix  itself.  Let  a  car- 
tilage-eel! undergo  this  gninuhir  «legenenition,  and  the  gnmnles  liy  aceumiilatiou  and 
multiplication  form  a  cavity  in  the  hyaline  nmtrtx.  Let  this  cavity  ItursI  on  the  surface 
of  the  cartilage  into  the  Joint,  and  an  excavation  is  formed  which  can  l)e  sei^n  by  the 
naked  eye,  and  a  so-called  ulcer  is  produced.  Let  this  change  tjike  place  towards  the  margin 
of  the  articular  cartilage^  and  we  find  an  explanation  of  Mr.  Key's  observations  tijion  so- 
called  ulceivition  of  this  tissue  in  certain  tbrras  of  infiarnnuition  of  the  synovial  membrane 
of  the  joint.  Let  this  change  take  place  near  the  bone.s  as  a  result  of  disease  in  their 
articuhir  ends,  and  we  find  au  explanation  of  the  general  condition  of  the  carlibiges  in 
the  bulk  of  joint  diseases ;  tor,  when  the  bones  entering  into  the  formation  of  a  joint  are 
so  afiet^ted  as  to  inteifere  witli  the  nutrition  of  the  articular  cartilages,  the  cartihige  may 
eitiier  present  the  worm-eaten  appearance  all  over  or  in  part,  or  it  may  have  been  elietl 
from  itrf  Ixmy  attachment,  when  it  will  be  found  to  be  lying  upon  the  bone  its  a  foreign 
bitdy  in  the  joint.  In  an  early  stiige  of  disj'ase,  the  granular  degeneration  may  only  be 
detected  by  a  microscopical  examijialion,  although  wlien  it  follows  upon  disease  of  the 
bone,  the  cartilage  will  always  be  found  to  peel  ufi'  its  articular  facet  with  unusual  facilily. 

In  synovitis  also,  the  surface  of  the  cartilage  in  coutiict  with  the  infiaraed  membrane 
will  {)v  found  similarly  involvetl.  Shouhl  the  disease  be  local,  as  is  at  times  seen  in  cases 
of  injury  to  an  internal  ligament  such  as  the  ligamentum  teres,  the  change  in  the  cartilage 
will  be  local  only,  but  when  general^  the  whole  surface  of  the  cartilage  may  be  involved. 
In  acute  disease,  acute  degeuemtiou  follows,  as  is  evidenced  by  daily  pnictice. 
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On  the  Pathological  Changes  in  the  Bone  the  rksult  of  Inflammation, 

Inflnmmution  of  ihe  articular  extremities  of  a  bone  is  a  very  eommon  diisease,  and  is 
lirohably  t!it:  most  fominon  we  Imve  to  deal  witli  in  connection  with  joints,  for  it  would 
a|>]>e5ir  to  be  tlie  t-ause  of  most,  if  not  til!  of  tliose  cases  of  disease  of  the  articulations  which 
we  find  in  eiiildren,  an<l  have  been  described  as  strumous  or  scrolulous  disease  of  a  joint. 
Some  yeur<t  ago,  when  wrilinnf  on  this  subject,  I  stated  that  *' I  cannot  for  one  moment 
doubt  that  the  majorily  of  the  cjises  wliich  are  described  by  siirj^eons  as  strumous  or  scro- 
fulous diseiLHe  of  a  joint  of  the  arlieular  extremities  of  the  bones  deiweiid  u[x»n  a  chronic 
inflammation  in  the  iKine,*'  and  all  the  experience  I  have  gained  since  has  tended  to  con- 
(ii'in  me  in  this  opinion.  I  believt*d  then,  as  I  believe  now,  that  the  disease  in  its  origin 
and  [irooress  is  inrtanimatory,  luid  tliat  it  is  ns  curable  as  any  other  local  affection.  It  is 
impurtaut  to  bt^ar  this  invariably  in  mind  when  examining  or  treating  a  case  of  dis«'4tse  of 
a  joint,  pnrticularly  when  it  is  fouisd  in  a  so-called  strumous  or  cachectic  subject ;  for  if  we 
rt'sard  tlje  disease  as  a  consttttitirmat  one,  we  are  apt  to  think  it  ou;^ht  to  be  treated  on 
general  principles,  and  to  neglect  the  local  means  by  which  idone  a  good  recovery  can  be 
secured. 

Let  us  now  inquire  into  the  changes  that  the  bone  undergoes  during  this  inflammatory 
or  wrongly  called  strumous  atfeel ion. 

The  most  striking  is  prfdiably  the  earliest,  which  is  the  expansion  of  the  articular 
extremity,  and  in  some  cases  this  will  be  very  great,  and  generally  uniform.  The  articu- 
lar extremity  of  tlie  af^t'cled  bone,  or  the  epiphyses  of  all  the  bones  entering  inio  the 
fornuitjon  of  the  joint,  will  appear  to  be  rounded  and  gi.'nerally  enlarged.  U[»on  making 
a  section  of  a  bone  thus  affeott-d,  it  will  be  found  softer  than  niitural,  indeed,  it  maybe  so 
soft  us  to  allow  a  knife  to  divide  it,  or  even  to  break  or  crush  it  on  firm  [tressui*e.  To  fho 
eye,  the  sfdion  will  appear  more  vascular  lluin  natural,  lh«  cancellated  portions  mora 
cancellated,  tlie  cells  enlarged,  and  the  bony  septa  rntbuting  from  the  shaft  in  ii  broftd^ 
palm-like  fashion.     The  cells  will  also  be  foynd  filled  with  pinkish  serum. 

If  the  disease  contiiuje,  and  the  inflammation  be  of  a  healthy  type,  jmrls  of  the  boms 
will  appear  denser  and  more  indurated  thuu  the  remainder;  its  cancelli  will  be  filled 
with  inflammatory  products  which  have  organized,  and  the  bone  will  appear  on  section 
as  a  dense  and  apptirently  blfKidless  m:u?s  surrounded  by  other  vascular  cancellated  tissue. 
Should  I  he  inflanimation  he  of  an  unheallhy  character,  diffused  suppuration  within  the 
hone  will  take  place,  and  <leath  of  the  bone,  wholly,  or  in  part,  follow.  Under  these 
circumstances,  the  disease  will  probably  have  become  a  penuint  joint  affection,  and  bav« 
extended  to  the  synovial  membrane  of  the  joint,  and  set  up  dis- 
eiuse  within  its  stthslance.  This  extension  of  disea;se  will  show 
Itself  by  effusion  within  the  joint,  by  pulpy  thickening  of  the  syno- 
vial membrane,  and  of  tfie  cellular  tissue  around  the  articululion. 
L'p  to  this  point  the  disease  has  been  local,  involving  only  the 
articular  extremities  of  the  bones,  and  bius  not  attacki-d  the  pro- 
per joint  structures,  and  appears  also  to  be  perfectly  curable. 
But  at  this  stage  of  the  disease  the  articular  cartilages  W'ill  have 
become  aflected  ;  for  when  the  inflammatory  action  has  continued 
for  any  period,  and  not  shown  any  indicatiotis  of  sub«i«len«H*,  but, 
on  tlte  contrary,  has  either  assumed  an  unhealthy  ehanictcr,  or 
interfered  with  the  nutrition  of  the  urticubir  lamella  of  bono 
upon  wliich  the  cartilages  rest,  the  articular  cartilage  to  a  cer- 
tainty will  undergo  a  granuhtr  degeneration  upon  the  surface  in 
apposition  tvith  the  bone,  become  loosened  from  ita*  attachment, 
and  he  tlir<jwn  off"  or  shed  (Fig.  Gf)9);  or  it  may  degenerate  in 
patches  antl  present  to  the  eye  an  irregular  excavated  surface.  If 
the  disease  l>e  chronic,  the  cartilage  will  degenerate  slowly,  uiid 
be  as  shuvly  loosened  from  its  osseous  base,  when  it  may  rt-ttdily 
be  lifted  off  the  bone  by  any  insirument.  If  the  diswise  be  more  rapid,  the  cartilugu  will 
likewise  be  shed  more  rapidly,  raised  as  a  blister  off  the  bone,  or  found  lying  upon  it  ns 
a  foreign  body,  when  under  microscope,  it  will  appear  to  have  undergone  the  gninuiur  de- 
generation. 

When  the  disease  is  acute,  the  cartilage  may  disappear  altogether,  having  been  shod 
from  its  osseous  base  and  become  middly  degenoraled. 

The  articulating  surface  of  the  bone  during  (his  time  may  appear  in  SrOine  cswrn  as  In 
inlhunmution,  only  extra- vascular  ;  in  others,  it  may  be  rough,  or,  so  called,  ulcerating  j 
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while  in  a  third  class  the  iirliciihiting  facets  will  have  hwn  slied  wliolly  or  in  j>art.  In  a 
plili  worse  classt  pieces  of  ninToscd  bone  involving  more  or  less  of  the  artjcnlar  extremily 
of  the  bone  will  be  seen,  while  in  the  worst,  an  abscesa  will  luive  minie  its  way  into  tlie 
joinl  of  the  diseased  articuhir  extremity.  In  all  these  conditions,  the  eurtilages  will  have 
distappeared,  and  the  j<iiiit  hi^emnc  disor^jantzed.  These  ]wiiholon;icul  remarks  are  appli- 
cable ro  every  urlicalaiion,  to  the  hip  ad  mucli  as  to  the  knee,  and  to  the  bhoulder  as  to 
the  elbow. 

Clinical  Symptoms  associated  with  these  Patuological  Changes. 

The  symptom?,  by  wliioh  these  patfiologieol  changes  which  have  been  described  can  be 
recognizrd,  vary  aceordinjT^  to  the  forii*ation  and  surroundings  of  each  joint,  but  in  their 
general  character  they  are  the  same.  Any  {nflammntion  ufthe  synovinl  mt^mhramtA  what- 
ever kind,  always  shows  itself  within  a  few  hours  or  days  of  its  origin  by  eft'usion,  and  conse- 
quently by  distension  of  the  artienhition,  while  in  the  knee,  ankle,  elbow,  wrist,  slioulder, 
and  other  joints,  this  clinical  condition  makes  ilf»elf  manifest  in  a  way  whi<di  cannot  be 
misinterpreted.  The  synovial  sac  becomes  enlarged  and  distended  by  the  eflusioi^  so  that 
it  l)ulges  between  the  bones  and  gives  an  ontlint*  to  the  joint  wnlike  that  furnished  by  any 
other  condition.  [If  water  is  forced  into  a  joint  by  means  of  a  syringe,  the  bones  will 
take  tliat  position  which  sdlows  the  greatest  amount  of  space  in  the  synovial  cavity  between 
their  artietdar  surfaces,  and  this  is  the  exact  position  assjimed  by  the  joint  during  syno- 
vial inflammatory  eiiiisions,  because  there  is  then  less  pressure  and  less  paitu]  In  the 
lup-joint  similar  changes  lake  place,  but  they  are  not  quite  so  pal[>able,  though  they  can 
be  made  out  by  a  careful  examination,  and  particularly  by  a  comparison  of  the  affected 
with  the  sound  side,  a  i>oiirt  of  practice  wfiieli  sliouhl  never  he  omitted  in  the  examination 
of  any  injured  or  diseased  joint ;  the  soft  parts  in  front  of  the  joint  will  be  more  promi- 
nent and  full ;  pain  will  he  produced  by  gentle  pressure  made  upon  the  ]»art,  particularly 
behind  the  great  trochanter,  where  a  soft  swelling,  which  will  be  manifest  to  the  eye, 
will  also  exist  in  lieu  of  the  natural  depression.  Even  fluctuation  may  be  detected  through 
the  joint  on  careful  ))al|)ulion.  At  any  rate,  to  the  eye  and  hand  there  will  be  clearly 
some  extm  fulness  of  the  soft  parta,  sutfieient  to  lead  a  surgeon  to  su6[>ect  the  true  nature 
of  the  disease. 

In  disease  of  the  articular  extremities  of  the  bones^  a  different  clinical  condition  will  be 
present.  At  the  commencement  of  the  disease,  and  sometimes  for  a  lengthened  |)er»od 
which  varies  in  each  case,  an  aching  of  the  part  is  the  only  local  sym[ttom.  This  aching 
may  be  of  greater  or  less  intensity,  and  depends  much  tui  tin*  seventy  of  the  disease.  It 
is  too  often  regarded  as  ''  growing  pains"  or  rheumatism.  What  I  wish  now  to  iiole  is, 
that  local  pain  is  the  first  clinical  syn^ptom  and  not  effusiou,  and  that  there  is  no  enlarge- 
ment of  the  affected  joint.  As  the  disease  progresses*  however,  an  enlargement  may  be 
detected,  which  in  the  hip  can  be  made  out  by  mani|>olation  j  whereas  in  the  knee  or 
other  joints,  it  may  be  visible  to  the  eye.  It  will,  however,  be  an  enlargement  clearly  of 
the  btme,  a  tliickening  or  expansion  of  the  osseous  structure  unlike  that  existing  in  syno- 
vial disease,  there  will  he  no  fluctuation,  no  soft  yielding  of  *he  parts,  but  clearly  an  ex- 
pansion of  the  osseous  structure,  an  t^nlargemenl  of  the  articular  extremity  of  the  bone, 
while  (lie  soft  parts  over  the  enlarged  hone  are  tpnie  natural.  With  this  aching  of  the 
part,  there  may  also  be  increase  of  heat  as  an  early  symptom,  yet  this  symptom  is  not 
constant,  although  almost  nniibrmly  so;  it  will,  moreover,  be  intermittent,  and,  as  a  rule, 
show  itself  jis a  general  periodical  Hushing  of  the  part. 

In  chronic  synovitis  which  leads  to  joint  changes,  the  joint  may  probably  be  gently 
moved  without  exciting  pain  or  sjiasni  of  the  muscles  that  move  the  articulation.  Pres- 
sure upon  the  |iart  with  the  fingers  will  probably  excite  it,  althnugh  moderate  pressure  of 
one  l>one  against  the  other  tnay  be  made  without  giving  rise  to  any  indications  of  distress. 

In  disruses  of  the  bone  entering  into  the  formation  of  the  joint,  these  clinical  cotiditions 
do  not  all  exist.  The  joint  may  be  moved  quietly,  without  exciting  pain,  but  the  attempt 
will,  as  a  rule,  excite  spasm  of  one  or  more  of  the  groups  of  muscles  which  move  the 
articulation.  Moderate  manipulation  also  will  he  well  borne.  Firm  pressure  upon  the 
bone  so  as  to  bring  the  two  articular  surfaces  in  contact  will  always  exrite  pain,  not  the 
pressure  jirodnced  by  ajar,  such  us  in  the  hip  is  caused  by  a  sudden  blow  iijum  tlie  foot 
or  trochanter,  for  such  a  mode  of  investigation  must  be  looked  upon  as  rough  and  some- 
what uncertain  ;  intleed.  it  is  almost  sure  to  excite  a  start  in  the  patient  and  an  expression 
of  pain,  but  the  pressure  which  is  produced  by  a  steatly  force  afiptied  by  the  hand  to  the 
trochanter   towards  the   pelvis,  or  through   the  foot   to   the   articular  extremities  of  the 
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bones ;  a  pressure  which,  in  synovial  disease,  rarely,  if  ever,  gives  rise  to  pain,  but  in 
osteal  disease  invariably  excites  it. 

These  symptoms  in  the  two  classes  of  cases  appear  clearly  to  indicate  the  two  distinct 
affections  in  their  early  stage.  They  apply  to  all  articulations,  and  may  be  thus  sum* 
marized : — 

In  synovial  disease,  swelling  is  the  earliest  clinical  symptom,  with  more  or  lesii 
fluctuation,  each  joint  showing  this  in  its  own  way.  As  a  rule,  this  swelling  is  unattended 
with  much  pain.  Pressure  on  the  joint  causes  pain,  although  gentle  movement  may  be 
made  without  increasing  it  or  exciting  spasm  uf  the  muscles  which  surround  the  joint. 
Inter-articnlar  pressure  can  generally  be  tolerated. 

In  articular  ostitis,  pain  is  the  earliest  and  most  constant  symptom — pain  of  an 
aching  diameter  varying  in  intensity  and  genenilly  increased  by  firm  local  pressure. 
There  will  be  no  visible  enlargement  of  the  part  for  some  weeks  or  months,  and  no  fluc- 
tuation. Gentle  movement,  generally,  excites  spasm  of  muscles  about  the  joint,  and 
inter-articular  pressure  always  increases  this  and  causes  pain.  Increased  heat  also  exists 
about  the  parts  and  is  of  an  intermittent  character. 

DISEASES  OF  SPECIAL  JOINTS. 

Diseases  of  the  Hip-joint. 

Authors  have  hitherto  led  their  readers  to  look  upon  diseases  of  the  hip-joint  as  a  special 
or  peculiar  aflTection,  and  to  regard  it  pathologically  and  clinically  as  distinct  from  diseases 
of  the  other  joints.  Stich,  however,  is  not  the  case,  for  diseases  of  the  hip-joint  diflTer  in 
no  single  pathological  point  from  those  of  any  other  articulation. 

It  has  also  with  too  much  confidence  been  described  as  a  "  strumous  disease,"  as  if  all 
diseases  of  the  hip-joint  or  of  any  joint  were  generally  of  this  nature,  or  found  in  sub- 
jects only  of  a  strumous  diathesis ;  as  if  all  had  a  constitutional  and  not  a  local  origin. 

Hip-joint  disease  is  a  local  disease,  and  is  mostly  set  up  by  local  causes.  It  is,  more- 
over, as  amenable  to  local  treatment  as  any  other  affection.  "  It  occurs  very  frequently 
in  strumous  children,"  says  Mr.  Holmes,  *'  a  circumstance  which  has  led  to  its  being 
denominated  *  strumous,*  but  it  seems  to  have  no  necessary  connection  with  struma,  unless 
so  wide  a  signification  be'  assigned  to  tliat  somewhat  vague  term  as  would  render  the 
designation  itself  unmeaning.  If  by  struma  be  meant  a  state  of  the  system  which  renders 
the  subject  of  it  prone  to  the  deposit  of  tubercle  in  the  viscem,  I  think  that  there  is  good 
reason  for  asserting  that  morbus  coxarius  often  attacks  children  who  are  not  strumous — 
t.  e.,  who  do  not  display  any  such  tendency  to  the  deposit  of  tubercle — and  therefore  that 
no  decisive  proof  of  any  strumous  tendency  is  afforded  by  the  presence  of  the  affection. 
If,  on  the  contrary,  struma  be  defined  as  that  condition  of  the  system  which  dis{)oses  its 
subjects  to  the  development  of  low  inflummations  of  various  kinds,  then  it  is  difficult  to 
see  what  is  the  significance  of  the  designation."  It  would,  therefore,  be  well  to  discard 
the  erroneous  notion  that  hip  disease  has  its  origin  in  a  constitutional  cause,  for  till  that 
is  effected  the  local  treatment  is  likely  to  be  disregarded  or  looked  upon  as  of  secondary 
importance,  when  all  who  have  much  experience  in  the  treatment  of  these  cases  will  admit 
that  local  treatment  cannot  be  made  too  prominent  a  feature. 

It  should  therefore  be  looked  upon  clinically  as  a  local  affection  and  to  be  treated  by 
local  means,  such  constitutional  treatment  being  employed  as  tin;  general  condition  of  the 
patient  may  appear  to  warrant,  the  same  principles  of  practice  being  applicable  in  these 
cases  as  have  been  found  of  value  in  other  joint  affections. 

Hip  disease,  unfortunately,  is  a  very  common  affection,  and  my  own  statistics  inform 
me  that  it  forms  about  30  per  cent,  of  the  joint  cases  admitted  into  a  metropolitan  hos- 
pital. It  is  also  an  aftection  of  child  life,  for  out  of  300  cases  of  which  I  have  note^,  62 
per  cent.,  or  nearly  two-thirds,  occurred  in  children  under  ten  years  of  age,  and  four-fifths 
in  pati(!nts  under  twenty,  that  is,  it  occurred  during  the  period  of  the  growth  and  develop- 
ment of  the  bone,  and  not  during  that  of  its  full  maturity.  This  point  will  be  seen  on 
reference  to  the  following  table  : — 

Table  showing  the  ages  at  which  hip  disease  commenced. 

Four  years  and  under 12<>  casos  \   223  cases,  or  61.9 

Between  6  and  10  years  of  age 97     "       J  percent. 

"      11    "    20  " 86    "    or  23.8  per  cont. 

"       21    "   30  '* 27     '•    or     7.5      •♦ 

♦'       31    "40  ♦• 13     •♦     or     3.6       " 

Above  40  years  of  age 11     "    or     3         " 
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230  of  these  cases  were  collectej  by  me  when  acting  as  registrar  nt  Guy's  from  1853  to 
1861  I  and  lliO  are  from  ihe  not«^s  of  case3  which  have  been  untler  my  own  care. 

It  is  iVrnnd  in  the  male  Hod  Temale  subjecl  in  equal  proportion;;,  but  appears  to  attack 
the  left  more  frequently  tlian  the  right  limb,  (lO  per  cent,  of  my  case^  having  occurred  on 
the  left,  and  40  on  the  right  aide,  and  this  proportion  is  very  similar  to  that  published  by 
Mr,  Lonsdale  in  the  *  Lai^cet'  for  September  8,  18/io,  where  out  of  112  cases  of  deformity 
of  the  hip,  65  were  of  the  left  and  47  of  the  riif:^ht  side.  [Prof.  Sayre  holds  views  similar 
to  those  here  advocated,  while  Prof,  Gross  is  inclined  to  the  constitutional  cuus.itiou  of 
coxitiff  and  kiniired  aHeetions.] 

Pathology  of  hip  disease.— ^It  has  been  already  stated  that  in  a  pathological 
jwint  of  view,  hip  disease  differs  in  no  respi.Tt  from  that  of  other  joints,  and  is  not  a 
strumous  atl'eotion  although  it  may  occur  in  strumous  subjects.  It  may  also  be  repeated, 
that  it  is  a  very  rare  thing  to  Knd  strumous  or  tubtircular  matter  in  a  diseased  hip-joint. 
Excluding  new  growths,  disease  of  the  hip  eunsequuntly  means  inlluuimutlon  of  the  bones 
or  soft  parts  entering  into  the  articulation. 

In  the  pathology  of  joints,  few  points  probably  have  been  more  'disputed  than  the  seat 
of  the  disease  in  hip-joint  aU'ection  ;  and  I  believe  the  diiriculty  has  been  entirely  raised 
on  the  mistaken  notion,  that  the  nature  of  the  ntfection  wim  ditrerenl  from  that  of  other 
joint  diseases.  We  have  never  heiird  much  itnportnnce  placed  upon  the  point  in  diseases 
of  the  knee,  shoulder,  or  other  joints.  The  qaestion  ns  to  the  origin  or  not  of  disease  of 
tlu'  knee  in  the  crucial  ligaments  or  of  disease  of  the  shoidder  in  the  long  tendon  of  the 
biceps,  has  never  been  very  warmly  discussed.  And  yet  we  Jirui  men  gravely  discussing 
the  question  as  to  (he  origin  of  hip  disease  in  tht;  ligiimrulum  teres.  My  late  much 
respecte<l  teacher,  Mr.  Astou  Key,  hiid  great  stress  on  tliis  |»oint.  and  believed  that  it  Wiis 
fnjm  that  ligament  and  its  attachments  that  disease  of  the  hip-joint  generally  proceeded. 
Pathology  has,  however,  made  great  advances  since  those  days,  and  we  now  know  that 
disease  in  a  joint  (hip  or  other)  may  have  its  origin  in  the  bones  which  form  the  joint,  or, 
in  the  soft  parts  or  ligaments  that  hold  them  together.  Experience,  moreover,  has  taught 
us  that  we  may  have  an  acute  inHammatiou  of  the  synovial  membrane  rapidly  going  on 
to  complete  disorganization  of  the  ligaments,  curtilages,  and  soft  part*  of  the  joint,  and 
even  ciuising  dcjUh  of  the  bones  entering  into  its  formation.  The  inflammation  maybe 
BO  acute  as  to  reuiler  it  dilTicuk  at  the  post-mortem  examination  to  read  the  pathological 
facts  correctly,  for  when  such  changes  as  these  take  idace,  it  is  fairly  open  to  question 
whether  the  inflammation  originated  in  the  synovial  membrane  an<l  spread  lo  the  bones, 
cartilages,  and  ligaments  causing  their  <lestruction  ;  or,  whether  it  began  in  an  osseous 
centre  and  extend<Ml  to  the  joint.  This  ditli«njlty  isexj>erienced  when  the  disease  ha>i  been 
so  severe  as  to  cause  a  division,  of  the  pelvie  hones  into  their  original  segments,  or  a  st-pjira- 
lion  of  the  epiphysis  of  bone  forming  the  head  of  tin*  femur  from  its  normal  attachment  to 
the  neck.  [In  the  Transactions  of  the  Atuericun  Mt-diejil  Association  for  1H8U  will  be 
found  an  account  of  the  microscopical  appeurancrs  of  the  osseous  tissue  in  a  ciise  of  in- 
cijiient  coxalgia.  The  case  was  under  llie  care  of  Dr.  Willard  and  the  examitiation  wiis 
made  by  Dr.  Shakespear.] 

IV lien  the  bones  of  the  joint  are  equally  involved  in  acute  dij*ease,  it  is  probable  that 
the  mischief  began  in  the  synovial  membrane  and  spread  lo  the  bone.  But,  when  we  And 
one  bone  more  diseased  tlian  another,  e.  g.^  the  fenmr  than  the  acetabulum,  or  vice  versa^ 
it  is  probable  that  acute  inflammation  originated  in  it  and  spread  to  the  soft  parts.  These 
points,  however,  are  to  be  looked  upon  aii  only  feeble  indications  an<l  not  as  detinite  guides, 
upon  which  an  opinion  may  be  formed.  In  chronic  disease  of  the  hip-joint,  the  cpiestion 
as  lo  the  seal  of  the  original  di^iease  is  not  so  easily  answered,  and  yet,  from  what  I  have 
observed  clinically  and  pathologically,  the  question  is  not  one  inqiOf^sible  to  answer. 
Wlien  a  joint  is  disorganized,  its  ligaments  and  cartilages  gone,  ami  the  articular  surfaces 
of  the  bone  exposed,  or  i)erhaps  diseased,  there  may  be  some  difficulty  in  deciding  as  to 
the  particular  tissue  in  which  the  inflannnation  originated  ;  hnt,  when  a  section  of  the  bone 
IS  ma<ie. — e.  g.y  the  head  of  a  femur,  or  the  head  of  a  tibia — jimia  cavity,  a  sequestrum,  or 
a  suppurating  bone  is  found  communicating  with  tlie  joint,  probal)ilities  certainly  point  to 
the  bone  as  being  the  original  seat  of  the  disease.  Rut  it  may  be  asserted  that  in  such 
instances  no  one  doubts  tlie  cause  of  the  joint  disease,  since  the  pathological  conditions 
clearly  )«rove  it  ;  yet  the  clinical  histories  of  such  cases  differ  in  no  single  point  from  those 
of  others  in  which,  perhaps,  the  same  very  marked  evidence  of  disease  is  not  to  be  seen, 
that  is,  if  the  joint  be  examined  on  its  surface  only.  Indeed,  to  examine  a  pathological 
specimen  of  a  bone  or  of  a  diseased  joint,  it  is  absolutely  necessary  to  make  a   vertic^U 
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section  throiigli  tlie  bone  ;  since  lo  l<>uk  at  it  from  the  joint  surface  is  most  fallacious,  an*! 
nu  opinion  formed  from  llie  uppearanci^  thus  accjuired  U  too  likely  to  be  erroneous. 

If  we  make,  tlien,  ft  section  of  the  bone  in  cbronic  diseivse  of  tbe  joint,  we  shnll  find  in 
&  large  number  of  eases,  especially  in  the  yountr,  hy[>erifmin  of  its  articular  extremity  and 
condensation,  if  not  iiU])pura(ion  or  necrosis  from  chronic  inHuinmulory  action  (Fig.  ^»hi); 
in  fact,  we  shall  find  marked  evidence  of  articular  ostitis  in  one  of  its  stages,  for.  doubtless, 
during  yt>yn<i:  life  this  is  the  most  common  form  of  disease  which  ]>recedes  joint  miwcliief, 
and  from  which  joint  disease  proceeds.  This  opinion  is  also  corroborated  by  the  fjiet  that 
in  our  museums,  almost  ev(>ry  specimen  of  chronic  joint  disease  reveals  extensive  b<ine 
miscliief  extending  beyond  the  surface,  ami  generally  involvinjr  more  or  !es«  of  the  artic- 
ular ends  of  the  bone  which  enter  into  the  fonnalion  of  the  joint.     In  our  Guy^s  Museum, 


Fro.  Gin. 


Fir.,  oil. 


NecroaUof  Ibo  head  of  th*i  fctiinr,  with  BC'iuf^strnm 
ia  lU  B«sck.    Prep.  1318«,  Gwy'«  i\n». 


BepuntloD  of  PpifihynU  formlnn  ihi.  bpAd  of  fomnr. 
On  ft  Mu«.     Pr«p  1315». 


this  point  is  very  strongly  displayed,  and  on  looking  over  other  museums  and  extensive 
notes  of  joint  cases,  the  same  triitli  ia  apparenr. 

At  time."*,  however,  I  he  disease  may  primarily  commence  in  the  epiphysial  cartilage 
situated  belweeu  the  head  of  the  fenmr  and  its  neck^  Ihe  epiphysisas  a  consequence  twie 
thrown  off  (Fig.  fill).  This  patlioloirical  observation  nnist  be  looked  upon  as  of 
clinicfll  importance^  for  if  the  mnjority  of  cases  of  joint  disease  is  to  be  attributetl  to  the 
extension  of  an  inflammatory  action  from  the  articular  extremity  of  a  bone  to  the  other 
tissues,  it  becomes  a  question  of  nrt^ency  to  recoj^nize  the  disease  of  the  bone  in  its  early 
stage,  in  order  to  |)reveiu  its  progress  to  the  tissues  upon  which  the  integrity  of  the  joint 
itself  de(>ends  ;  and  clinically,  there  is  good  rt-asun  to  helifve  that  such  can  frecjuently  be 
done.  In  the  hip-joint  it  may  be  difficult,  possibly  more  ditliciilt  than  it  is  in  iliseastt  of 
other  articulations  that  arc  not  so  wi^ll  covered  in  with  soft  f)arts,  such  as  the  knee  ;  but  it 
can  l»e  rnmle  nut  wiili  r;ire  and  dis(;riminalion  even  in  the  hip.  And  here  it  may  be  well 
lo  cousidcr  the  clinical  leatures  upon  which  our  diagnosis  shouhl  Im*  determined. 

Diagnosis — The  necessity  of  making  a  correct  and  early  diagnosis  of  liip  dt«ieni 
scarcely  requires  illuslrjitton,  and  flid  not  daily  experience  indicate  that  it  is  not  »uf 
ciently  recognized,  there  would  be  no  occasion  to  dwell  u|ion  it.  The  early  symptoms  i 
the  artection,  conseqwenlly,  are  important. 

When  a  cliild  after  injury  to  the  hip  has  joint  pain  and  possibly  limps,  and  these  symp- 
toms [KTsist  after  all  external  evidence  of  injury  hius  passed  away,  there  is  some  reason  to 
suspect  the  presence  of  joint  mischief;  and  when  tins  pain  is  increased  by  inler-articul 
pressure,  by  means  either  of  the  liand  applied  over  the  trochanter  or  by  the  patient  stjtnti-'l 
ing  or  walking,  the  suspicion  should  be  strenglhened.  When  swelling  of  the  jmrts  can 
be  nimle  out,  and  some  bulging  of  the  synovial  membrane,  a^  shown  by  a  fulness  Ixdiind 
the  trochanter  and  In  the  groin,  is  found  to  exist  combined  with  Iendeme«is,  synovial 
indammatioii  is  rendered  pr«>bable;  and  when  persistent  pain  without  eflTusion  is  lh<j  more 
prominent  sym|>tom,  aggravated  by  firm  inter-articular  pressure,  l>one  mischief  is  indi- 
cated. When  these  sj'mptoms  ay>pear  after  some  fever  or  illness,  or.  indeed,  without  any 
such  cause,  they  are  of  no  less  importance,  although,  probably,  they  are  more  liable  to  l»e 
overlooked. 

As  a  clinical  [>oint  of  primary  importance,  all  joint  pain,  and  particulnrly  hip-joint, 
claims  atlentit)n.  and   when   this  is  referred  to  the  knee,  the  surgeon  must  not  bo  mi)drd*| 
Limpintf  of  any   kind  always  indicates  somelhing  wrong — probably  very  wrong — mor 
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particularly  when  combined  with  joint  pain,  aggravated  by  inter-articular  pressure.  Spasm 
of  the  muscles  around  the  Joint  is  a  symptom  of  great  significance  and  a  means  that  nature 
adopts  to  insure  immobility  of  the  afiected  articulation ;  in  some  cases,  it  will  be  so  severe 
as  to  forbid  all  movement,  but  in  others  less  marked;  at  one  time,  it  will  be  confined  to 
one  group  of  muscles  such  as  the  flexors,  when  the  position  of  the  limb  will  be  determined, 
while  at  others,  the  rotators  or  adductors  will  be  affected ;  but  whenever  it  is  met  with, 
there  is  probably  some  affection  of  the  joint  itself,  or  of  the  bones  that  enter  into  its 
formation.  When  doubt  exists  as  to  muscular  spasm  being  the  cause  of  joint  immobility, 
chloroform  should  be  used,  as  all  spasm  ceases  under  its  influence,  and  the  head  of  the 
bone,  by  manipulation,  rotates  with  more  or  less  facility  and  smoothness,  according  to  the 
amount  of  joint  mischief  that  is  present. 

Position  of  limb  as  a  means  of  diagnosis.— In  the  diagnosis  or  treatment 


Fio.  612. 


Fio.  612a. 


Fio.  613.  Fio.  613a. 

AppKFAat  thortening  of  limb  in  liip  diaeM«  eaaaed  bj 

addactioa. 
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Figs.  614-15. 


Fig.  612.— Apparent  elongation  of  the  left  lower  extremity  in  hip  disease  on  the  left  side  doe  to  a&dnctlon  of  the 
limb  and  the  necessary  tilting  upwards  of  the  pelvis  on  the  sound  side  to  allow  the  abducted  limb  being  brought  into 
a  line  with  the  body. 

Fig.  612a  shows  the  a&dncted  position  of  the  diseased  left  limb  when  the  pelvis  has  been  brought  into  its  natural 
position  at  right  angles  to  the  spine. 

Fig.  613.— Position  of  patient  when  standing  with  disease  of  the  left  hip  joint  and  an  odducted  limb.  The  pelvis 
U  tilted  up  in  the  affected  side  and  the  limb  thereby  apparently  shortened. 

Fig.  613a.— Position  of  the  adducted  limb  when  the  pelvis  is  brought  straight. 

of  hip  disease  there  is  no  point  wliich  deserves  closer  attention  than  the  position  of  the 
limb,  and  I  am  disposed  to  think  it  has  not  received  that  attention,  since  experience  h&s 
proved,  that  moat  of  the  cases  of  deformity  met  with  aft<;r  a 
natural  cure  of  the  disease  are  due  to  a  want  of  appreciation  of 
its  importance. 

In  one  case  the  limb  will  appear  elongated,  but  on  measure- 
ment, no  real  lengthening  will  be  detected,  the  apparent  elonga- 
tion being  due  to  the  tilting  upwards  of  the  pelvis  on  the 
sound  side,  from  the  patient  either  naturally  throwing  all  the 
weight  of  the  body  on  that  side  to  take  off  pressure  from  the 
affected  one,  or,  from  muscular  spasm,  causing  abduction  of  the 
limbs  (Fig.  612).  In  another  case  the  pelvis  on  the  affected 
side  will  be  drawn  up,  and  tilted  slightly  backwards,  the  thigh 
becoming  abducted  and  more  or  less  flexed  upon  the  pelvis 
(Fig.  G13),  or  in  some  cases  rotated  outwards  from  the  spas- 
modic contraction  of  the  muscles  that  move  the  hip.  In 
other  and  more  advanced  cases,  genuine  shortening  of  the  limb 
may  take  place  from  either  real  loss  of  substance  in  the  head  or 
neck  of  the  bone,  or,  in  exceptional  cases,  from  dislocation  of  [^"""^J^J",'*™  ^~'**"*'5*'"'7" 
the  head  of  the  femur  upwards  and  backwards  (ilio-ischiutic) ;  ln|.*Trc7o  waflLTmovement 
and,  in  rarer  examples,  the  neck  and  shaft  of  the  femur  may  in  the  joints. 
be  separated  and  displaced  upwards  and  backwards,  the  epi- 
physial head  of  the  bone  being  left  in  the  acetabulum.     This  probably  occurred  in  the 
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case  from  which  Figs.  614-15  were  taken.  "Where  the  joint  is  flexed,  some  special  de- 
formity (lordosis)  will  exist  when  the  patient  stands  or  lies,  but  this  apparent  spinal  carve 
will,  however,  even  in  the  worst  cases,  at  once  disappear  when  the  patient  is  placed  on 
his  back  and  the  limb  raised  (Figs.  616,  617),  or  when  he  stands  with  the  leg  flexed  (Fig. 
619).     Apparent  elongation  of  the  limb  under  all  circumstances  means  its  aMuction  ; 

Fig.  616. 


Fig.  616.— Lordosis  of  spine  as  seen  with  patient  the  snbject  of  hip  disease  in  reeombent  position  with  femnr  flexed 
at  angle  of  130  degrees. 
Fig.  617.— Lordosis  effaced  by  elevating  the  flexed  limb. 

shortening  of  the  limb  implies  a«^duction  ;  flexion  gives  rise  to  lordosis.  These  conditions 
follow  necessarily  any  attempt  of  the  patient  to  bring  the  sole  of  the  malplaced  limb  down 
to  the  ground.  [In  hip  disease  an  attempt  of  the  surgeon  to  abduct  the  limb  will  usually 
cause  tlie  child  to  cry,  because  of  the  rigid  arfductors,  which  are  more  apt,  I  think,  to  be 
rigid  than  any  other  muscles  about  the  joint.] 

Flattening  of  the  nates  as  seen  in  hip  disease  is  due  to  a  wasting  of  the  glutei  muscles 
from  want  of  use,  this  symptom  becoming  more  marked  when  the  trochanter  is  rotated 
outwards  and  the  foot  inwards.  [The  gluteo-femoral  crease  is  usually  more  or  less  indis- 
tinct in  coxalgia.l 

Disease  of  the  hip-joint  attended -with  suppuration These  are  the  worst 

cases  of  joint  disease,  for  suppuration  of  a  joint  generally  means  its  disorganization  ;  and 


Fio.  618.  Fio.  619. 

Lordosis  of  spine  in  hip  disease  from  flexion  of  thigh. 


Fio.  620. 


Fig.  618.— .\nrhylo*<l«  of  loft  hip,  at  130°  producing  lordosis  when  patient  is  erect. 
Fig.  610. — LordoAis  rfimodicd  by  ralHlng  limb. 

Fig.  6-.X).— Diflurganization  of  hip-Joint.     From  patient— Sarah  D— ,  et.  22,  July,  1870.    Excision  of  the  joint  was 
performed  in  this  case,  and  a  good  result  followed. 

when  the  disease  has  its  seat  in  the  bone,  necrosis  or  some  serious  inflammatory  change  is 
indicated.  Under  these  circumstances,  all  free  movement  of  the  head  of  the  bone  will 
probably  have  long  disappeared,  and  more  or  less  anchylosis  or  natural  repair  have  taken 
place,  for  in  joint  affections  reparative  and  diseased  actions  run  much  together.  The  limb 
be  found  in  any  position,  \\\«i  ^^x^si  m\^  «A<V\3L<i\fc<i  ^^vtion  of  the  thigh  being  the 
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most  common,  pnrtieulnrly  i»  nef^leeted  cases,  as  illustrated  in  Fig.  020  ;  but,  at  times, 
the  thigli  will  ha  rotrtted  outwards,  and  even  ahducted.  When  sinuses  exist,  a  probe  may 
detect  diseased  bone. 

When  dislocation  is  present,  the  sjnnptoms  will  indicate  its  form. 

All  cases,  however,  of  suppuration  about  the  joint,  even  when  ajasqciated  with  d!»ea!»e  ot 
the  joint,  art  not  to  be  regarded  as  a  direct  result  «if  diwrganiziaticin  of  the  artieuljition  ; 
since  it  is  quite  certain  that  iuHaminatory  mischief  may  exist  in  the  joint  and  siubsi(ie,4irid 
yet  be  I'oHowed  by  suppuration  in  the  celluhir  tissue  aliout  the  part;  and  in  thi?*  opinitm, 
pathohigical  does  but  confirm  clinical  observation.  There  may  be  some  dilficulty  in  making 
out  i*uch  cases  during  life,  but  I  have  no  doubt  as  to  their  existence.  In  the  hip  they  are 
the  more  common. 

Profjfwaii When  hip  disease  can  be  arrested  in  ita  early  stage  a  complete  recovery 

may  itike  place,  more  particularly  when  it  has  its  origin  in  synovial  inflammation*  although 
when  due  to  articular  ostitis  and  the  disease  has  been  of  long  titanding,  a  recovery  will 
probably  ensue  with  anchylosis.  When  the  joint  has  suppurated  and  a  natural  recovery 
follows,  it  muf^t  be,  in  the  large  majority  of  cases^  with  fibrous  or  soft  anchylosir* ;  and  in 
the  minority  with  Iwny.  In  the  •  Medical  Times  and  Gazette*  for  liSCl'J,  I  illujitrated  all 
these  points  fully  by  a  series  of  cases. 

A  very  beautiful  example  of  bony  anchylosis  is  represented  in  Fig.  621. 


Fio.  621. 


F.o.  622. 


^^ 


Byaofltoats  of  hip-Joint.    Takcu  hy  1117  fitther,  thci  lut**  Mr.  T.  E. 
y»nt,  from  a  man,  ast.  41',  who  had  liad  a  «Uff  joint  for   thirty 
ycaw.    Prep.  ISIS*,  Ouy'a  Mut. 


Arrett  oT  growth  tn  the  neck  of  fnmar 
as  ft  r«»uU  Mf  articular  ontUU. 


It  sometimes  happens  when  articular  ostitis  hn.s  attacked  the  bend  and  neck  of  the  femur 
in  childhood,  and  recovery  lias  (nken  place  with  either  a  movable  or  anchylo^^ed  joint,  that 
some  arrest  of  growth  in  the  bone  may  be  the  result.  I  have  seen  this  in  a  child,  x\.  H^ 
who  had  been  under  my  care  when  fiive  years  of  age  for  articular  ostitis,  from  which  she 
perfeclly  recovered ;  the  femur  on  the  affected  aide  being  an  inch  shorter  than  its  fellow, 
the  trochanter  nearer  the  median  line  of  the  body  and  the  anterior  superior  spinous  process 
of  the  ilium  ;  the  seat  of  the  shortening  being  clearly  in  the  neck  of  the  femur,  which  had 
been  arrested  in  its  growth,     (Fig,  G2*i.) 

The  diagnosis  of  liip  disease  is  to  be  made  after  a  careful  estimation  of  the  value  of  the 
symptoms  as  a  whole,  and  not  njion  one  or  more  supposed  typical  symptoms.  The  limp- 
ing of  a  child  with  infantile  jiaralysis  of  the  leg  has  been  confused  with  that  from  disease 
of  the  hip  ;  but  the  wa.sting  of  the  limb  and  the  absence  of  pain  ought  to  prevent  such  an 
error.  The  pain  of  spinal  disease,  of  psoas  abscess,  of  sub-iliac  abscess,  ot*  some  glandular 
affection  of  the  groin  associated  with  limping,  and  nerve  pain  extending  down  the  limb 
may  mislead  ;  but  the  knowledge  of  these  facts  may  prevent  the  repetition  of  such  mis- 
takes. A  congenital  dis}jlacenicnt  of  the  head  of  the  lemur  has  been  frequently  mistaken 
for  the  attection  (vide  p.  H14).  [In  coxalgia  pain  is  often  referred  to  the  knee,  which 
has  caused  many  to  treat  that  joint  instead  of  the  hip.  On  tbe  oVWt  VAW^^\\s>v;»ix*iX^V 
have  known  the  hip  to  be  treated  when  the  disease  Wi\s  atiluaW^  u\  \.\\*i Vw^^^v^ 
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Disease  of  the  bursa  connected  with  the  psoas  muscle  in  front  of  the  joint,  which  at 
times  communicates  with  it,  may  render  the  diagnosis  difficult,  but  the  pain  on  pressure 
in  front  of  the  joint  which  exists  in  disease  of  tlie  bursa,  and  the  pain  on  pressure  behind 
the  trochanter  in  hip  disease,  is  enough  to  distinguish  the  two.  Disease  of  the  bursa 
beneath  the  gluteus  maximus  muscle  may  also  at  times  simulate  hip  affection,  but  with 
care  the  two  affections  can  be  distinguisiied. 

Diseases  op  the  Knee-joint. 

Tin's  joint  is  probably  more  freiiuently  the  seat  of  disease  than  any  other,  and  in  hospital 
practice,  my  own  statistics  tell  me  that  it  forms  40  per  cent,  of  the  joint  cases  admitted 
into  Guy*s.  The  greater  liability  of  the  knee  to  injury,  the  thinness  of  its  natural  cover- 
ing, and  the  complicated  formation  of  the  joint,  together  probably  afford  the  true  explana- 
tion of  this  fact.  It  is  met  with,  moreover,  in  patients  of  a  more  mature  age  than  hip 
disease,  G2  per  cent,  of  hip  cases  and  only  32  of  knee  disease  being  found  in  children 
under  ten.  It  must  be  admitted,  however,  that  the  knee  when  once  diseased  is  less  likely 
to  undergo  a  natural  cure  and  much  less  a  cure  by  anchylosis,  than  any  other  articulation. 
This  is  probably  to  be  explained  anatomically  by  tlie  existence  of  the  inter-articular  fibro- 
cartilages,  wliich,  while  in  a  healthy  joint  they  tend  to  keep  it  healthy,  in  a  diseased,  by 
forbidding  the  contact  of  the  two  bones,  render  it  difficult  for  anchylosis  to  take  place, 
since  they  must  be  partially  at  least  got  rid  of  by  some  suppuration  or  other  change  before 
anchylosis  can  be  secured. 

When  diseased,  there  is  no  joint,  however,  in  which  the  changes  can  be  better  recog- 
nized, or  the  clinical  evidence  of  disease  in  the  synovial  membrane  or  bones  be  made  out 
with  greater  facility. 

In  synovitis,  acute,  sub-acute,  or  chronic,  the  synovial  sac  becomes  distended;  the 
natural  dimples  or  depression  which  in  health  exist  on  either  side  of  the  patella  soon  dis- 
appear, and  in  their  places  a  bulging  of  the  synovial  membrane  will 
Fio.  623.  be  both  seen  and  felt  (Fig.  628).    The  patella,  too,  becomes  pressed 

forwards,  and,  on  palpation,  may  be  felt  to  float  as  upon  a  water 
bed,  and  readily  made  on  pressure  to  dip  upon  the  condyles  of  the 
femur  which  lie  beneath.  The  extensor  muscles  above  the  patella 
likewise  will  be  raised  by  the  distended  sac,  and  the  soft  parts  below 
the  patella  down  to  its  ligament  will  project;  distinct  fluctuation 
not  only  being  felt  across  the  joint  from  side  to  side,  but  in  an 
oblique  direction  from  above  downwards.  [The  joint,  as  all  other 
articulations,  assumes  its  own  characteristic  semiflexed  position  due 
to  tension  of  the  synovial  sac] 

Acute  synovitis  of  the  knee,  except  as  a  part  of  so-called  rheu- 
matic fever  or  pyaemia,  is  rarely  met  with,  unless  as  the  result  of  a 
wound  or  the  extension  of  suppurating  disease  into  the  cavity.     It 
is  a  most  severe  affection,  and  unless  speedily  arrested  by  ice,  leech- 
Appearance  of  knoc-joiat     ing,  or  tliose  means  suggested  in  the  chapter  on  wounds  of  joints, 
in  synovnu,  ends  in  the  destruction  of  the  joint,  and  too  often  in  the  forfeiture 

of  the  patient's  life. 
When,  after  suppuration,  life  is  spared  and  the  joint  goes  on  to  repair,  anchylosis  may 
be  secured,  and  in  puerperal,  rheumatic,  or  pyaemic  cases,  this  result  is  not  rarely  met 
with,  the  joint  undergoing  the  whole  series  of  changes  in  a  few  months.     This  subject, 
however,  will  receive  attention  in  the  chapter  on  the  suppuration  of  joints. 

In  sub-acute  synovitis,  a  far  more  common  form  than  the  acute,  the  local  symptoms  are 
the  same,  but  the  constitutional  are  far  less  severe,  whether  the  disease  be  caused  by  some 
local  injury  or  by  some  general  cause,  such  as  gout,  gonorrhoea,  rheumatism,  or  syphilis ; 
it  moreover  almost  always  terminates  in  recovery. 

To  chronic  synovitis  the  same  remarks  are  applicable.  This  affection  is  often  known 
as  hydrops  articuli  or  simple  dropsy  of  the  joint,  the  chief  symptom  being  an  excess  of 
fluid.  Jn  many  of  these  cases,  however,  this  effusion  into  the  joint  is  associated  with  other 
changes  such  as  are  known  to  exist  in  what  is  now  recognized  as  a  special  affection — the 
chronic  rheumatic  osteo-arthritis.  In  it  the  joint  becomes  so  stretched  by  the  effusion, 
and  the  ligaments  at  last  become  so  useless  that  the  leg  may  be  made  to  move  about  as  a 
flail  in  every  direction.  In  a  large  number,  however,  plates  of  bones  will  be  found  in  the 
synovial  membrane  or  about  the  articular  ends  of  the  bones,  as  well  as  bony  outgrowths  or 
fringes  of  ossific  matter  from  the  margins  of  the  articular  facets,  together  with  other 
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change?,  to  which  attention  will  be  direcicrl  m  ihe  proper  place.  It  is  well,  liownver,  lo 
remember  here,  tlial  n  larj^e  number  o(  the  eases  of  chixmie  synovitis  or  hydrops  articali, 
are  really  cxfimples  of  the  peculiur  diifteitse  known  us  rheiimutic  or  ostea-arthrilis. 

In  the  ahticulau  ostitis  of  the  knee-joint  the  exputided  bones  are  soon  marie  out  on 
comparing  the  sound  with  the  affected  limb,  for  the  urtieuhition  llms  atfected  acquires  u 
speeiul  shape  which  is  not  to  be  misiiiterpreletl,  the  comlvles  of 
the  femur  smd  head  of  the  tibia  iissuinin;^  a  g^lobulnr  form,  the  soft 
part.s  covering  in  tlie  bones  beini;  heaUIiy  and  movahlet  and  no 
effusion  extsting;  in  the  joint.  (Fig.  ri24.)  At  times,  a  joint  so 
afTeeted  will  become  two  inches  larger  than  its  fellow;  when  etVu- 
sion  is  present,  the  extension  of  the  intliiminatory  action  from  the 
bone  to  the  joint  itself  is  indioutedj  the  ease  being  elrarly  a  more 
severe  one. 

■  The  condyles  of  the  femur  or  head  of  the  tibia  alone  may  also 
be  the  seat  of  su[)pnrative  disease,  of  an  acute  or  chronic  abscess, 
these  local  bone  abscesses  being  probably  morii  common  in  the 
head  of  the  tibia  than  elsewhere.  Lnder  these  circninstanccs, 
the  enlargement  will  be  confined  to  the  bone  aftectetl,  until  the 
abscess  burrows  into  the  cavity  of  the  joint  when  the  joint  becomes 
inflamed.  This  suppurntion  may  occur  with  or  witliout  necrosis. 
Fig.  t»4 1  illustrales  a  case  in  which  diseased  joint  followed  necrosis. 
H  Is  THE  rti.i'T  IHSKA8E  of  the  svnovial  membrane,  the  local  symptoms  by  which  ihe 
^f  affection  is  to  be  diagnosed  are  likewise  characteristic.  In  typical  cases  neither  expanded 
bones  nor  diiatation  of  the  .synovial  sac  with  fluid  is  present,  but  the  ditterenj  points  of 
bone  which  are  always  to  be  made  out  in  a  Ijealthy  joint,  are  obscuretl,  if  not  iindistin- 
guishable;  tliey  are  covL-rt'd  in  with  a  soft  solid,  yi<'lding  on  palpation  over  tin*  artieutar 
ends  of  the  bones,  and  more  piirticMlarly  around  tlie  patella,  a  doughy  st-nsalion.  No 
fluctuation  is  lo  be  detected*  as  a  rule,  and.  when  finid  exists,  it  will  clearly  be  in  a  thick- 

■  ened  capj^ule.  At  times,  this  pulpy  thickening  of  the  syno\ial  mt'mbrane  is  a  sectjoihiry 
affection,  due  either  to  some  articular  ostitis  or  to  repeated  attacks  of  synovitis.  It  may 
also  occur  a«  part  of  a  syphilitic  tlisease  from  the  effusion  of  gummy  material  around  the 
joint.  What  Collis  described  as  syphilitic  joints  I  believe  to  lie  of  this  nature,  viz.,  the 
pulpy  disease,  in  a  syphilitic  subject,  possibly  complicated  with  periosteal  thickening. 


Appc«tr«iiC9»f  koii»'ili(<  aval 
iif  Krileuliir  oiftUt*. 


Diseases  of  the  Ankle-joint. 

Nothing  particular  is  to  be  noticed  in  the  diseases  of  this  joint;  their  pathology  is  iilen- 
tical  with  that  of  aJl  other  joints,  synovial  mischief  being  possibly  more  common  than 
affeetions  of  the  bone.  Kffusjou  into  the  joint  is  readily  detected  by  the  swelling  and  con- 
sequent  pressing  forwards  of  the  extensor  muscles  of  the  foot  by  the  fluctnatron  between 
the  malleoli  in  front,  and  at  times  behind,  and  along  the  borders  of  the  lemdo  Achiilis. 
Bone  enhirgemeHt  is  readily  si-en  by  the  expanded  malleolus  or  malleoli.  Bone  abscess 
may  occur  in  either  mal!e(>lus  or  in  the  astragalns. 

The  pulpy  disease  nmkes  itself  known  by  some  such  swelling  as  \»  found  in  synovitis, 
but  the  swelling  will  not  be  dae  to  fluid,  but  to  the  presence  of  the  lowly  organized^tissue 

^  found  in  the  disease,  showing  itself  in  a  doughy  swelling  around  one  or  hotli  of  tlie^mal- 

^■leoli  and  beneath  the  extensor  tendons. 


DiSEA>«K  or  THE  Tarsal  ani>  Metatarsal  Joints, 


or,  rather,  of  the  bones  and  jointst,  are  very  common;  for  it  la  in  the  bones,  as  a  rule,  that 
the  diseitse  begins,  the  joints  becoming  involved  secondarily.  Dtsfase  fn  (fit  Joint  hcliveen 
the  astni(/(i{HM  and  os  eafris  mttr/,  however,  be  found  alone,  and  I  believe  that  such  disease 
is  commonly  the  result  of  some  latend  s|»rain  of  the  ligamenls  that  hohl  these  bones 
together;  latiM-^il  .s[)nuns  of  the  toot  being  more  likely  to  be  felt  at  this  articulation  than 
at  the  ankle,  as  the  astnigalus  is  held  so  lirmly  between  the  malleoli.  rXisease  in  thia 
joint  is  to  be  recognized  by  ihe  swelling  bidng  betieath  the  malleoli;  the  pain  produced  by 
any  lateral  movement  of  the  lieel  or  foot;  and  occasionally  by  the  grating  of  exposed 
bone.     The  movements  of  the  ankle-joint  will  be  uninvolved. 

Disease  of  the  other  tar-'*al  or  metatarsal  bones  is  indicated  by  the  enlargement  of  the 
bones,  iis  well  as  by  the  [losiiiou  of  the  sinuses  leailing  down  to  them.  The  scaphoid  bone 
and  joints  are  fre<piently  atfected,  this  bone  being  the  keystone  of  the  antero-posterior 
5ti 
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DISEASES    OF    PELVIC    JOINTS. 


Vio.  (J25. 


ApjiBiiraiico  «/  ioni  afUT  tlii?  re- 
moval of  ib«  iCMphold,  cubuUI,  Ktid 
threo  cauoirunn  boiics. 


arch  of  the  foot;  and  when  so  affectetl,  the  tlisiease  very  commonly  extends  to  ihe  ciiiiel- 

tbrm  bones,  tlieit*  being  but  on«  synovial  capsule  common  to  the  »ca|>hoid  and  lh«;  iIwihj 

cuneiform  lK»ne*«. 

Th«"  lonn  of  the  foot  thus  ofTccted  is  very  peculiar.     *'It  assumes,"  writes  Erichs^-'n, 

"a  irniarkabk*  bulbous  or  clubbed  appi^amnce;  the  fore  part  an*I  ilorMim  of  the  fool  are 

greatly  swoHeii,  ^dazf«l,  and  po^^f^ibly  pi^rforated  by  sinuse* 
di^chargitiji  tJiiu  urihi-ukhy  pus."  ('  Scienre  and  Art  of  Sur- 
gery.') Whf II  diisuasfd  and  dead,  ihese  four  bones  may  be 
removed,  and  a  goo*!  foot  M't.  AfJ  a  single  bone,  the  culKiid 
18  alt^o  not  rarely  diseased,  ami  may  be  taken  away  without 
any  detriment.  In  the  ease  ligun-d  (Fig.  625)  llie  Kcaplioid, 
three  cuneiform,  and  enboi<l  bont-s  were  removed,  and  an  ex- 
eelh.'iit  loot  remaim;tL  1  removed  them  from  a  boy,  a-t,  8, 
by  simply  enueleatinnr  tlie  diseased  ami  dead  bones  from  iheir 
bedf),  and  disturbing  the  periosteum  and  soft  parts  as  little  us 
possi  ble. 

Of  the  metatarso-phalangeal  joints  that  of  the  great 
toe  is  the  one  most  fre<[uently  diseased,  either  from  injury  or 
otherwise,  and  when  s^o  atfVoted,  it    is  troublesome    to  deal 

with.     There  is  some  rejipon  to  believe  that  the  bursic  about  the  seiyimoid  bones  at  the 

ball  of  the  toe  are  occtisionally  the  f*ource  of  the  evil. 

When  dead  bone  exists  in  these  joints  it  may  be  removed,  and  in  some  cases  the  joint 

may  be  exeised  with  a  good  result.     1   liave  done  this  on  many  occasions,  and  in  wver»l 

a  movable  joint  was  secured.      Gouty  affect i(»ns  of  this  j(»int  are  very  common  and  may 

goon  to  diKorganization.     Disease  of  the  joint  as  a  result  of  a  neglected  bunion  is  not 

rare,  but  such  ca-Jes  will  be  treated  of  in  atiotljer  page. 

[Peculiar  neuralgia  of  the  metatarso-phalangeal  joints A  pecubarform 

of  neuralgia  involving  the  third  or  fourth  melatarso-phalang*»jil  arlieulation  of  Ihe  foot 
has  been  described  by  Dr.M  orlon  of  ihi^  city.*  It  is  usually  found  in  the  joint  of  llie 
fourth  toe,  hut  may  be  met  with  in  the  third.  There  is  no  swelling  or  redness,  but  simply 
pain  which  is  increased  by  pressure  upon  the  joint.  It  usually  results  from  injury,  though 
in  some  cases  no  such  history  is  oi>t!iined.  There  is  no  slnietural  disease  found  on  dis- 
section* and  Dr.  Morion  looks  upon  the  condition  as  produced  by  lateral  pressure  bringing 
the  head  of  the  tiflh  metatarsal  and  the  corresponding  pliida»x  int»i  direct  contact  with 
the  head  and  neck  of  the  fourth  metatarsid  bone,  and  rolling  the  bones  of  the  lll'th  l«ie 
aliove  and  below  those  of  the  fourth.  There  is  probablv  ijonie  Hlumt-ot  of  the  external 
plantar  nerve  pinced  between  the  hemes  thus  situated.  The  treatment  of  mild  cusr»  con- 
sists in  wearing  a  thick,  broad-soled,  square-toed  shoe  with  a  low  heel.  The  shoe  should 
lace  in  front,  and  be  made  so  as  to  prevent  lateral  squeezing  of  the  foot,  and  friction  vA 
the  joints.  In  the  severe  cases  excision  of  the  joint  alom*  gives  relief.  The  ea^es  rcj»orlt'd 
by  Dr.  Morton,  as  subjected  to  operation,  have  all  done  well  and  there  has  been  no  return 
of  the  neuralgia.— J.  U.  R.] 


Disease  of  the  Pelvic  Joints 

is  often  overlwiked  or  mistaken  for  hip  or  spinal  disejise,  yet  it  has  features  r»i  u:*  nwn. 
It  is  more  commonly  met  with  in  adults  than  in  children,  and  after  parturition  than  lo<'4J 
injury,  and  is  usually  chronic.  It  may  be  secondary  lo  disease  of  the  bones  that  form  the 
joint.  In  its  early  stage  it  is  characterized  by  i»elvic  or  gluteal  pains  which  are  aggm* 
vated  by  exercise,  relieved  by  rest,  and  often  |>ut  down  as  rheumatic.  Lameness  is  gen- 
erally present  with  a  very  peculiar,  umsteady,  rolling  gait.  Local  tendernpss  will  generally 
be  manifested  on  digital  pressure  over  the  joint,  and  pain  excited  by  sepamting  or  pressing 
upon  the  iliac  wings,  swelling  ahing  the  line  of  joint  may  also  be  visible.  The  ibigb  may 
or  may  not  be  flexed,  but  it  will  be  made  to  move  freely  when  the  pelvis  is  iixcd.  As 
the  disease  progresses,  suppuration  w  ill  appear  either  in  the  gluteal  region  over  the  sacro- 
iliac joint  or  in  the  pelvis,  and  when  the  thigh  is  permanently  Hexed,  [►elvic  suppuralioo 
is  indicated.  It  is  to  be  distinguislied  from  hip  disease  by  the  fact  that  there  is  fre* 
movement  of  the  femur  in  the  acetabulum  when  the  [uitient  is  recumbent  and  no  s^iosm  of 
pelvic  uiusdes.  There  is,  moreover,  no  swelling  behind  t!je  trochanter  or  pain  on  pressil 
in  the  part.     In  no  stage  of  the  disease  will  there  beany  shortening  of  the  limb. 


['  .^aierieon  Journal  of  Mndical  Scienc«,  Jannary,  1870.] 
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DISEASES    OF    ELBOW-JOINT, 

In  tlie  treHtment  of  this  HflTectioii,  the  same  principles  are  afiplicublt-  aa  in  other  Joints 
- — rest*  Ionics,  rrooii  food,  and  air  beinj^  essfntial;*.  As  soon  uj^  sui>|niration  t;an  be  made 
out,  an  incision  should  Ix^  mad«  to  prevent  bnrmwing;  nn<!  when  dead  bone  i^  present,  it 
shonld  be  removed.  I  have  taken  away  large  pieces  of  b«jne  from  thi.-i  joint  with  great 
benefit. 

Disease  of  the  symphysis  pubis  is  very  rare,  and  1  have  seen  ii  but  twice. 
One  of  the  cases  was  in  u  miin,  who  some  months  before  coming;  under  my  cure  was  be- 
lieved to  have  frnfUired  hii»  pelvis  and  hicerated  his  urethra.  When  I  saw  him,  i*inu!?e8 
existed  nnininof  down  to  and  into  the  joint,  but  no  dead  bone  could  be  felt.  In  (iuy'* 
Mn«>enm  there  i*  a  pn-parntioji,  KU-l**,  in  which  the  ^synchondrosis  ii*  ossilifnl  and  cartons; 
and  a  second,  IJiH*",  in  wiiieh  eomph-te  anchylosis  is  present  with  new  bone. 

Disease  of  the  ooocygeal  joint  is  jit  least  as  rare  as  that  of  the  pubic,  altliough 
well-marked  cases  hjive  been  recorded.  It  can  readily  be  made  out  by  thickening  over 
the  joint,  and  pain  produced  by  any  movement  in  the  bone;  »n  some  cases  a.  distinct 
grating  can  be  telt  with  the  linger  in  the  rectum  on  attempting  to  move  the  part. 

When  the  disease  in  clearly  eAlablistied  and  the  joint  disorganized  the  best  practice  ia 
probably  the  removal  of  the  bone-;  aod,  wla-n  thi^  is  not  udvisable  or  practicable,  the 
coccygeal  muscles  had  better  be  divided  by  a  subcutaneous  incision  to  give  rest  to  the 
oint,  bat  under  ihese  circujiistances,  the  cure  must  be  slow.  The  \>iUiu  of  sacro-coccygeal 
joint  disease  are  mncli  sitiULdaLed  by  wiiat  Sir  J.  Simpson  described  ('  Med.  Times,'  \HJ^) 
as  cwcydynia,  wljich  is  met  wiili  in  women  when  any  of  the  coccygeal  muscles  are 
brought  into  actinn  by  walking,  running,  rising,  defecatings  or  sneezing.  This  affectiou 
may  be  cured  by  the  subcutaneous  section  of  the  coccygeal  masclea. 

DlSEASBS    OF    THK   JoiSTS    OF    THE    UpPER    EXTREMITY. 

Diseases  of  the  stemo-clavieular  joint.^Suppuration  of  thirf  joint  in  pyemia 
is  common,  though  as  an  inde[)cndi"iii  dij^ease  it  is  very  nire.  I  have  seen  liut  two  ex- 
amples of  it,  which  cnd'id  in  disorganisation.  In  syphilitic  8ubject,s,  however,  inflamma- 
tion about  the  joint  is  not  i(nfrer|iient,  but  such  cases  rarely  suppurate.  The  disease  when 
it  occurs  is  eajsily  recognized,  the  joint  being  supcrlicial. 

Diaease  between  the  steriiul  segments  has  been  recorded  by  Hilton.  T  have  seen  but 
two  examples  of  it,  and  both  were  complicated  with  sub-sternal  abscess  and  necrosis. 
Local  pain  increased  on  pressure,  and  the  movement  produced  on  coughing,  with  swelling, 
indicate  tLe  disease. 

Diseases  of  the  Siiouldeu-,Toint 

are  comparatively  rare,  and  form  a  very  small  proportion  of  the  joint  casea  admitted  into 
a  hospital,  the  majority  of  such  cjises  being  treat^id  otitside.  Synovitis,  however,  in  all 
its  forms,  is  found  m  this  joint  as  well  as  cases  of  articidar  ostitis,  dec.  The  joint  has  no 
special  disease. 

W^hen  disorganization  and  suppuration  take  place,  the  matter  burrows  down  the  bicipital 
groove  and  generally  makeg  itg  appearance  in  front  of  the  insertion  of  the  deltoid  muscle ; 
at  times,  however,  it  bursts  posteriorly  or  burrows  beneath  the  pectoral  muscle. 

If  recov*iry  takes  place  with  anchylosis,  a  wondeduily  useful  limb  is  often  secured,  the 
scapula  allowing  an  amount  of  mo\'ement  which  is  sufhcieru  for  most  of  the  duties  of  life, 
though  ii  rarely  admits  of  any  overhaiided  action.  When  disease  takes  place  at  the  junc- 
tion of  the  up[^M?r  e[>ipkysis  and  shaft,  and  suppuration  follows,  the  abscess  burrows  in  the 
same  way,  and  much  difficulty  may  be  experienced  in  llie  diagnosis  of  the  case,  although 
the  thickening  aboti!  the  neck  of  bone  under  these  circumstances  is  genemlly  gre-iiter  than 
in  joint  trouble.  When  inflammation  of  the  bursa  placed  beneath  the  deltoid  muscles 
exists,  some  of  the  symptoms  of  shoulder-joint  disease  are  present,  bnt  the  fact  that  the 
lejiat  action  of  the  iletfoid  muscle  excites  [uiin  in  birrsal  disease  when  the  movement  of  the 
arm  by  the  surgeon  does  not,  and  that  the  joint  moves  freely  although  [>os8ibly  attended 
with  a  scuije  of  crepitation,  ought  to  suggest  its  nature. 

Diseases  of  the  Elbow-Joint 

are  of  great  importance,  as  the  value  of  the  band  is  greatly  dependent  upon  the  integrity 
ot  the  elbow,  and  a  stitf  elbow-joint  is  a  serious  detriment.  In  their  general  pathology 
they  are  the  same  as  any  other  joint. 


I 


k. 


ib^ 


I 


884 
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Synovitis  makes  itself  known  by  the  pcn<iral  enlargement  of  the  joint,  as  well  as  by  t 
sense  of  Hucluation  on  eiilier  side  of  the  oleci-jtnon  [jmce^s.  Pulpy  disease  is  roetigiiized 
by  tlie  [>resence  of  the  doughy^  semi-fliJcluatiri!T  products  that  have  been  jMJured  out  in  tiie 
Aame  position.     Articular  ostitis  can  be  renogm/A^d  by  tlie  expanded  bones. 

In  a  general  way,  elbow-joitit  ca^es  do  well,  recovt-ry  taking  place  with  movi-menl,  in 
the  majority^  while  in  the  minority,  a  natural  cure  takes  place  by  anchylosis,  with  or  with- 
out Hxlernal  sujipuration, 

Tlie  auiouDt  of  movement  that  may  at  times  be  secured  aft^^r  a  natural  recovery  from  a 

suppurating  joint  is  very  good.     Fig.  020  wa-*  liikrn 
from  a  hoy  a-t.  ID,  who  had  had  a  diitorganized  joint 
treated  by  free  inci^^ious  when  ten  years  of  age.     In 
it  the  head  of  the  radius  waa  displaced  outwards.    He 
had  as  much  movement  as  the  drawitig  indicates.     In 
many  cases,  nsefiil   Hexion  and  extension  are  oftp-n 
secured  ns  well  as  pronation  and  supination,  and  in 
some,  whih"  thesi'  hilter  movements  are.  preserved,  the 
ulna  und  humerus  are  HrmJy  fixed  together,  and  when 
&o,  the  value  of  tlie  hand  is  but  little  diminished.     In 
several  of  my  own  cases,  I  havL-  found  after  many 
year'i  llie  rotation  of  the  radius  pert'ect. 
Hut  as  these  good   results  which  may  follow  a  cure  by  natural  pruei-ssrs  cannot  be  cal- 
cidiited  U|»on^  it  is  doubtless  a  wiser  course  to  sidtmit  tht"  mnjority  of  cases  of  di*orgunized 
elbow-joint  to  operative  interference,  not  so  much  probably  to  remove  a  diseiute  llutt  ii?  in- 
curable  by  natural  proce^^es,  as  to  procure  oiovement  and  prevent  anchylosis. 


r>r«win^  iUuKtrKting  Uifl  «muu»i  of  flexion 
aficr  recoTerjr  from  •up|»uraUoa. 


Disease  of  the  Wrist-Joint 

is  not  so  common  as  that  of  the  CArpal  hones  and  carpo-phalangt:'al  joints,  and  wlien  it  has 
stiirted  in  one  of  these  parts  is  very  prone  to  be  [tropagatcd  to  others.  When  suppuration 
takes  place,  the  pus  often  burrows  freely  between  the  leinlons,  hut  as  long  a*!  necrosed  bone 
does  not  exist  to  prevent  recovery^  a  good  result  may  be  Imjked  lor,  ult hough  probably 
with  some  amount  of  stiflFuess  or  even  anchylosis.  When  necrost^d  bone  keeps  up  tliA 
irritation  it  should  be  removed.  To  assist  recovery  the  hand  should  be  secored  by 
splint  in  lh<^  position  intermediate  between  pronation  mud  supination,  such  an  one  being 
the  best.  When  the  hand  is  left  alone  il  is  too  apt  to  assume  the  prone  position — a  by 
no  means  good  one. 

Disease  of  tub  Radio-ilnau  Joint 

is  rarely  met  with.  In  a  recent  case  of  a  middle-aged  man  that  came  under  my  care,  it 
appeared  to  follow  over-a(tti<»n,  and  gave  rise  lo  severe  local  pain  and  general  disturbance* 
It  was  followed  by  suppuration  and  relieved  by  a  free  incision  on  the  dorsal  aspect  of  the 
wrist  down  to  the  joiuL     The  case  lerminatiiil  hv  anchylosis. 


Diseases  op  the  Piialanoeal  Joists 

are,  in  their  nature,  like  those  of  other  joints,  and  must  be  dealt  with  upon  similar  pnn*1 
ciples,  synovitis,  pulpy  disease,  and  bone  diseiuse,  with  or  without  disorganiwition.  being 
ibund  in  all.     W^hen  the  disease  is  confined  to  the  synovial  membrane,  and  the  joint  hnai 
not  disorgauized  a  recovery  with  movement  may  be  secured  by  good  treatment.     When 
natural  cure  by  anchylosis  only  can  be  hjokcd  for,  the  question  of  the  removal  of  the 
linger  may  be  entertained  as  a  matter  of  expediency,  for  a  stiff  joint  at  ihc  inetacar{)0« 
plmlangeal  joint  is  a  serious  detriment,  while  at  the  middle  joint  it  is  le8»  injuriouA,  waf 
least  so  at  the  terminal  one. 

In  the  thumb,  amputation  is  mrely  to  be  thought  of,  for  when  recovery  from  diw 
of  the  distal  phalangeal  joint  is  probable  by  anchylosis,  a  good  thumb  may  be  »ecure'd«^ 
though  the  .same  result  in  iiie  metacarpo-phalangeal  joint  is  so  inconvenient  that  the  0|>er 
tion  of  excision  is  probably  preferable.      But  t^vcry  case  must  be  treated  on  ilA  own  meril 
4f>d  according  lo  it«  own  s|»ecial  wants. 

The  ^>ositioii  of  the  pal\enl,  \ut*  occuyiation,  age,  &c.,  should  have  a  fK)Werful  influence 
iDguidhtg  tha  surgeon  to  a  decWxon. 


ON    THE    TREATMENT    AND    CURE    OF    JOINT    DISEASE. 
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[I  rect^ntly  laitl  oj^K^n  a  sinus  over  ttie  middl**  of  the  tiftli  metacarpal  hone  of  a  young 
man  who,  aWut  eighteen  mnnths  previously,  hnd  amjiutation  oi  the  tliif^h  [lerfornied  for  pulpy 
Rynovitis  of  the  knee.  The  inetacar|)o-pliahint?eal  joint  was  movahle  and  not  ptiinful, 
hnt  th<t  head  of  tlie  metacarpal  bone  af)f>eare(!  to  he  extremely  swoilen,  and  the  parts  had 
a  doitghy  consistence.  Gehitinous  material  wai^  scraped  away  from  the  nein^hborhood  of  the 
juint,  and  toviljIj  hone  was  felt,  hut  I  did  not  care  to  cut  into  the  articulation  whieh  seemed 
8o  free  from  symptoms  of  disease.  The  occurrenne  of  the  disease  here,  after  liaving  attacked 
the  knee  so  long  pr<-vir»nsly,  and  the  fact  that  the  joint  apptared  uninvolved,,  made  ihe 
case  to  me  very  interesting. — J.  B.  R.] 


ON  THE  THEATMENT  AND  CURE  OF  JOINT  DISEASE. 

In  the  treatment  of  joint  disease  the  most  important  point  n  surgeon  has  to  bear  in 
mind  is  its  curability,  since  clinical  experience  alTords  convincing  evidence  thai,  under 
jud  cions  management,  a  large  proportion  of  joint  eases  can  be  guided  successfully  to  a 
complete  recovery,  and  that  while  in  some  ji  cure  can  only  lake  place  by  ani'liylosiji  or 
a  stirt'  joint,  it  is  in  exceptional  cl^cs  only  that  severe  operative  interference  i:>  required. 

The  recollection  of  thet^e  facts  is  a  constant  encouragement  to  the  surgeon  to  persevere 
with,  and  to  the  patient  to  submit  to,  the  necessary  means  adapted  to  secure  these  ends; 
while  it  in  no  wiiy  tends  to  discourage  openitive  interference,  wlien  the  course,  nature,  or 
severity  of  the  disease  afforda  snfllcient  evidence  that  such  interference  is  expedient  or 
necesflary. 

Al!  pnthologicjil  evidence  tends  likewise  to  the  support  of  these  conclusions,  for  no  one 
can  have  carefully  examined  joints  tliat  have  been  ni-moved  by  either  excision  or  amjtuta- 
tion,  or  otliers  that  have  failed  to  go  on  towards  a  successfid  issue,  without  being  struck 
by  the  v.niit  amount  of  repair  tbiit  exists  side  by  side  with  the  iliHejtse,  ami  by  the  appa- 
rently limited  character  of  the  latter,  and  without  feeling  in  many  citses  where  a  eapidtl 
operation  had  been  [terformed  that  simple  openitive  interference  would  probably  have  been 
successful,  or  tiiat  none  at  all  was  really  required. 

At  the  same  time  it  must  be  borne  in  mind  that  while  in  a  palhologicjU  Bense  disease 
may  need  nt>  interference,  on  account  of  its  limited  nature  or  reparalde  ehamcter,  yet,  in 
a  clinical  a^[>ect,  a  very  opy^osite  conclusion  may  reasonably  have  to  be  drawn  ;  since  the 
disense  by  its  progressive  and  weakening  tendency  may  have  demonstrated  that  tlie  powers 
of  the  patient  were  incompetent  to  provide^  even  in  limited  disease,  the  stimulus  needed 
for  repair. 

In  the  treatment  of  joint  disea.'Je,  however,  it  is  not  always  a  question  as  to  the  possi- 
bility or  impossibility  of  securing  a  successful  is*ue  by  simply  aiding  natural  efforts,  since 
questions  of  expediency  come  before  the  surgeon  its  to  tiie  wisdom  of  making  the  attempt, 
or  as  to  whether  better  results  might  not  be  secured  by  surgical  interferetu'e. 

Surgeons,  moreover,  who  look  U|Kui  a  stiff  elbow-  or  shouldrr-joint  as  a  serious  incon- 
venience and  an  unsatisfactory  result  of  treatment,  consequently  advocate  eiirly  excision 
of  a  joint  with  (he  view  of  obtaining  movement  ;  and  those  who  have  little  belief  in 
natural  processes  guided  by  art,  bringing  about  anchylosis  in  disease  of  the  knee,  or  who 
think  that  tlie  time  occupied  in  t!ie  altenqit  is  badly  s|>ent,  advocate  a  like  practice. 
While  some  surgeons  are  always  satisfied  with  a  cure  of  the  disease  by  natural  efforts 
assisted  by  art,  and  remove  by  operative  meastires  joints  or  parts  of  joints  when  these 
niUural  processes  have  proved  themaelveH  incompetent  to  elTect  a  cure  ;  others  maintain 
that  in  a  large  number  of  cases  these  natural  processes  lead  only  to  an  undesirable  end, 
and  that  it  is  not  expedient  to  trust  to  tliem.  Argumeutd  of  expediency  also  are  used, 
and  in  recent  limes  have  gained  in  importtince,  more  particularly  its  brought  to  buir  upon 
the  question  of  a  cure  with  a  slifl"  joint,  when  a  prolonged  interval  of  time  must  of  neces- 
sity be  retyuired  to  secure  the  end.  In  some  cases,  such  arguments  are  of  weight,  and 
worthy  of  consideration,  although  as  a  broad  rule  of  practice  it  is  dangerous  to  adopt 
I  hem,  for,  in  the  majority  of  cases,  natunil  processes  guided  by  art  are  followed  by  results 
wliich  leave  little  to  be  desired,  and  are  secured  without  the  riiiks  which  are  allacbed  to 
all  opemtive  interference.  These  points,  however^  will  come  out  better  when  the  treat- 
ment of  individual  joints  has  to  be  considered,  and  to  which  attention  will  now  be 
drawn. 
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Treatment  of  Disease  of  the  Hif-ioikt. 
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uppuration  or  other  disorgaiiizinja?  change  in  Hie  joint  has  not  Appeared 
a  gooil  hope  of  a  recovery  with  a  useful  articulation  may  W  fiitertuined  ;  ami  so  long  as 
the  disease  is  in  the  synovial  nietnbrane,  the  prohuhilities  of  a  recovJTy  with  a  movable 
joint  are  great.  In  a  large  number  of  coses  where  time  liaa  bi-eii  allowed  to  jia>*6  and 
disease  has  gone  on  to  produce  degenerative  changes  in  tiie  urllcnlar  eartihigi^*,  recovtry 
with  anchylosis  is  to  be  looked  for ;  ancliylosig  witlioiit  i:u]ppuriitiini  being  more  common 
after  aiticular  ostitis  than  after  synovial  disease  (tfide  paper  by  author,  in  *  Med.  Times/ 
July  and  August,  18Gt*).  When,  however,  disease  originate?  in  the  epiphyt«is  of  the  head 
of  the  bone — or  in  the  epiphysial  eoimeetive  cartilage  between  the  epiphysis  and  shaft, 
tJie  prospects  of  a  recovery  with  movement  are  slight,  unless  the  miischief  be  cheeked  in 
its  early  stage;  for,  in  the  former  ciLse,  the  articular  cartilage  wliieli  derives  its  nourish- 
ment mainly  from  the  bone,  stton  undergoes  degenerative  dianges  that  can  only  be  repaired 
by  processes  emling  in  anchylosis  ;  and,  in  the  latter,  the  epiphysis  is  often  cast  off  as  a 
foreign  body,  when  recovery  can  only  t^tke  place  on  its  exfoliation  or  removal. 

In  both  chisses  of  cases,  however,  tiie  treatment  is  in  a  measure  the  same — that  is»  the 
joint  is  to  be  at  rest,  and  all  inlerurttcidar  pressure  is  to  be  avoided,  for  "  in  diseases  of  the 
joinis  rest  cannot  be  too  much  insisted  upon"  (John  Himt^-r, 
1787)  ■  and  for  these  ends  the  application  of  a  splint  is  essential, 
thai  form  of  splint  being  the  best  which  keeps  the  joint  quiet, 
the  pelvis  a1  its  normal  angle  to  the  spinal  column,  and  the 
atlected  !imb  from  being  either  addncled  or  abducted  ;  without 
doubt,  these  points  are  best  preserved  by  the  double  splint  figured 
in  iJ71,  Vt'Il.  Children  with  this  splint  well  afljnsled  can  he 
moved  with  the  greatest  facility,  and,  even  when  there  is  acuta 
joint  dise4i»e,  with  very  little  sutfering.  [The  imi.K)rlunce  of 
parallelism  in  diseases  and  injuries  of  the  hip  is  discussvd  by  Mr. 
Bryant  in  a  recent  number  of  the  ♦  Ij\ncet.'J 

Sir  C  Ikdl  clearly  saw  the  necessity  of  rest,  and  was  so  impressed 
witli  it  as  !()  make  the  following  ingenious  suggestion  ;  **  I  have 
observed  that  patients  who  have  hip  disease  recover  when  anchy- 
losis of  the  joint  tukes  place,  when  the  bones  become  Hxed  and 
immovable.  Founding  upon  this,  I  attempted  by  various  con- 
trivances to  form  an  instrument  which  might  keep  the  liones  at 
perfect  rest,  but  so  great  is  t!>e  tendrncy  in  this  joint  to  motion, 
that  I  have  never  yet  succeeded.  No  instrumenl  has  ever  been 
etlectnal  in  keeping  the  thigh  and  trunk  tixed."  ♦♦  I  have  been 
led  to  think  that  an  opei-alion  might  be  perlbrmed  here  ;  that  a 
ch(  miyht  be  made  to  expose  the  upper  part  of  the  femur ^  and  the 
tied'  be  Sfiitu  throufjh  ;  not,  you  will  observe,  to  tjike  away  the 
head  of  the  bone,  as  done  by  Mr.  White  with  success,  hut  to  per' 
tiiit  it  to  remain  at  rest  and  to  form  an  adhesion  with  the  ace- 
tabulum. In  this  C4i&e  a  joint  will  be  formed  where  the  Ijone  luu 
been  divided"  («  Loud.  Med.  Gaz,,' Jan  Ti,  1H28,  "  Hip  Diaeaaes'* 
by  Sir  C,  then  Mr.  Bell.)  [Thomjus's  Splint  referred  to  at  the 
end  of  the  chapter  on  ani|uilation  is  valuable  in  hip-joint  disease.] 
When  suppuration  has  appeared,  recovery  with  anchylosis 
can  alone  be  looked  for,  though  where  diseased  bone  exists  this  result  cannot  l»e  ex- 
pected, unless  the  diseased  hone  is  cast  off  or  removed.  When,  however,  an  abscess  haa 
been  the  result  of  chronic  changes  in  a  pulpy  synovial  mendirane,  the  complete  disiorgani- 
auition  of  the  joint  need  not,  a^  a  necessary  consequence,  be  contemplated,  although  where 
it  has  followed  disease  in  the  articular  extremities  of  the  bones  (articular  ostitis),  it  is 
more  than  probable  that  the  articular  canllages  with  the  ligaments  and  synoviiwl  capsule 
will  have  been  completely  destroyed.  Under  the  former  circumstances,  therefore,  when 
the  suppuration  has  taken  place  as  a  consequence  of  synovial  disease,  recovery  may  ensue 
with  soft  or  fibrous  anchylosis,  or  even  some  degree  of  movement ;  whilst  under  the  latter, 
though  fibrous  anchylosis  may  supervene,  osseous  anchylosis  can  only  occur  after  the  car- 
tihiges  with  the  articular  lamella.'!  of  bone  have  entirely  gone,  and  there  is  no  nccro*>d 
bone  left  to  keep  up  the  clisease;  for,  with  this  complication,  a  natural  recovery  cannot 
take  place  till  the  source  of  irrittition  has  been  discharged  by  natural  proces0ea»  or  i^oioved 
by  art. 
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^V'hen,  therefore,  8up|ttiration  ocelli's  in  a  hip-joiiu,  though  recovery  may  follow  with 
]irtrtitil  movement,  there  is  but  one  result  a  surgeon  can  reasonably  look  for  and  strive  to 
secure,  and  thia  is  anchylosis  ;  and  if  by  the  hisiory  of  the  ea&e  and  the  clinical  symptoras 
he  can  make  out  tluit  tlie  disejise  began  in  the  synoviul  membrane,  and  that  the  suppura- 
tion WMs  the  result  of  jiathological  chiingGs  in  thut  tissue  alone, 
the  hope  of  securing  thiB  result  is  vei*y  good  ;  tor  the  disease 
in  the  joint,  under  these  circumstances,  however  extreme  it 
may  be,  is  probably  only  BiiperHcial,  and  does  not  involve  the 
bones  to  any  extent,  so  tliat  a  good  recovery  with  a  slift' join! 
may  fairly  be  anticipateil.  It',  however,  the  hii^tory  of  the 
case  and  the  clinical  sivinplom?;  iiKlieute  disease  of  the  bones, 
the  probabilitii'!^  of  the  tsanie  resylt  tiikiiig  [ilaee  will  rent  upon 
the  amount  of  the  diseik^e,  and  if  the  disease  in  the  bone  be 
guperliciaU  a  natural  cure  by  anchylosis  may  be  looked  for; 
since  dead  bone,  if  not  loo  large,  and  even  the  epiphysis,  may 
be  diwlmrged  externally,  and  a  good  recovery  follow.  When, 
however,  the  disease  in  the  bone  is  extensive  (Fig.  C28),  or 
a  sequestrum  is  so  placed  in  the  centre  of  the  bone  a«?  to  keep 
U|)  irrilutiijii  tind  interfere  with  repiu'r,  as  is  sliown  in  Fig.  <»10,  the  swrgemrs  active  inter- 
ference will  be  imperatively  demanded,  and  it  may  be  added,  tliat  it  is  never  practised 
with  better  results. 

I'ndtr  all  eirciimstancr's,  however,  tlie  first  point  in  treatment  is,  to  secure  the  com- 
plete tnunubility  u\'  the  limb,  which  can  be  insured  by  splints ;  extension  should  likewise 
be    kept  up   by    means    of    weights  or 


n<"B.iiorfr»mur  a1(cr<*d  lir  rltAMits- 
rcitK.' vi'd  hy  cxrlnlou.  l*r«?p.  131{i* 


[Fig.  630. 


elastic  forces.     In  one  case  a  long  out-  Fjq.  629. 

side  splint  may  be  enough,  while  in 
another  the  weight  is  sutllcient.  In 
very  chronic  crises  an  immovable  eas- 
ing of  leather,  gutta  [>eretha,  felr,  wire, 
perforated  zinc,  or  other  applinnce, 
eiich  as  the  liincy  or  ingenuity  of  the 
Burgeon  Buggests,  is  the  best  ;  absolute 
immobility  of  the  joint,  prevention  of 
inter-articular  pressure,  tonic  Ireat- 
ment,  liberal  regimen,  good  air,  and 
time,  being  essential  con*litions  for  a 
8UCC(^ssful  issue.  Fig.  G20  represents 
a  good  a[>paratus  to  insure  immobility 
when  tJie  patient  is  in  bi'tl,  though  the 
double  splint  iKgured  027  is  bett<^r; 
for  with  it  abduction  and  aihlueiion  of 
the  affected  limb  are  prevented,  the 
pelvis  is  fixed  at  a  right  angle  to  the 
spinal  column,  and  the  external  maU  ^^^ 

leolns  of  the  afflicted  side  is  kept  in  a  / 

line    with    the    liip,    elastic    extension 
being  maintained  through  an  accuniu-        immavabid  casing 
lalor  over  a  [>ulley  inserti'd  in  the  cross  for  iiip  di«o»j»o. 

foot-piece.     IMr.  C.  l>e  Morgan's  long 

splint  (F'ig.  a7U)  is  also  good,  applied  to  the  eide  of  the  sound  limb,  through  which  he 
likewise  applied  all  counter-extension.  [Sayrc's  short  and  long  splints,  which  make  ex- 
tension by  being  attached  to  the  thigh  by  adhesive  plaster  or  other  means,  are  useful  when 
it  is  desinible  to  have  the  child  goiTtg  about  on  crutchei^.  The  practice  of  Hutchison, 
of  Brooklyn,  is  to  lengthen  the  sound  leg  by  a  cork  sole,  and  make  the  patient  xvaJk  on 
crutches  with  (he  diseased  joint  extended  by  the  weight  of  the  limb,  whieh  caimot  touch 
the  ground.  Rest  in  bed  witli  extension  by  weights  as  applied  in  fractwr«'d  femur  is  a  good 
treatment  during  the  severe  stages  of  tlie  disease.  Afterwards  the  patient  may  be  allowed 
to  walk  on  crutches  in  the  day,  if  the  weight  is  applied  during  the  night.] 

Wljen  mal-position  such  as  arises  I'rom  flexion,  abduction,  or  adduction  of  the  thigh 
exists,  a  position  which  would  be  detrimental  to  the  patient's  welfare,  it  is  essential  that 
it  should  be  remedied  before  the  plan  of  treatment  already  laid  down  is  carried  out,  and 
SO  long  as  no  auchylosis  has  taken  place,  or  the  union  is  soft,  there  is  a  good  prospect  of 
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this  heinsf  effticteJ.  For  tliU  purport',  chloroform  should  be  given,  and  llie  tliigli  slowly 
liut  PUTfly  bronglil  to  a  strniglit  Ww  with  the  botjy,  aiifl  there  fixed  ;  any  jnflammntioii 
ciiused  iheri'by  heing;  checked  by  ihti  local  application  of  ice  or  hoi  fomentations,  accord- 
injito  llie  coint'ort  one  or  other givi'*.  the  jjatienL  At  times,  however, active  disorganizing 
chan<;es  and  had  results  follow.  When  disphicenient  or  dislocation  of  the  joint  exists,  it 
is  often  in  the  snrgfeon's  power  to  reduce  the  dislocation,  and  then  to  treat  the  case  ua  one 
of  the  ordinary  kind.  In  the  case  from  which  Fig,  f»8l  was  taken,  the  boy  was  eleven 
years  old  ;  the  disesL-^e  luid  been  acute,  and  the  dislocation  wim  on  llie  ilium.  Its  reduction 
was  remlily  effected  under  chloroform,  and  a  jrood  result  followed.  A  weight  of  six  or 
seven  jiounds  wns  enough  to  keep  the  limb  in  ]>osi(ion,  and  the  counter-extension  wuawell 
applied  on  the  opposite  side  of  the  pelvis.  If,  however,  1  had  now  the  treatment  of  this 
case,  I  shoyld  have  employed  the  double  spJint  with  elastic  extension. 

When  the  displacement  is  of  long  standing  and  the  natural  cure  of  the  diseoise  has 
gone  on  to  its  end,  it  is  not  wise  to  interfere  and  thus  run  the  risk  of  undoing  what  nature 
has  well  done  ;  oj?  many  of  these  cases  of  snpposed  dislocations  are  not  of  this  kind,  but 
simply  a  shortening  of  tlie  neck  of  (he  bone  from  lite  ubsorption  or  destruction  of  the  head 
or  epiphysis  of  the  femur,  or,  at  times,  of  the  acetabulum.  Drs.  March  and  Sayre,  of 
New  York,  deny  the  existence  of  a  flislncntion,  l)Ut  in  this  they  are  wrong.  It  do« 
occur,  although  rarely.     In  the  case  frum  which  Fig.  G^l  was  taken,  it  was  very  clear. 

In  exceptional  instances  the  disf)lacement  of  the  limb  is  due  to  a  separation  of  the  neck 
of  tliie  bone  from  tlie  epiphysis,  which  is  left  fixed  in  the  acelabulunj,  or  is  cast  ofl*.  Tbi« 
condition  is  illustrated  in  Figs.  OH-lo. 


Via.  (131 . 
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Ajicbytoaia  of  bip.Jolut,  with  r«mar 
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rormoU  bjr  ftoibor. 


When  anchylosis  has  taken  place  at  a  bad  angle,  at  such  an  angle  as  Aeen  in  Fig.  t)83, 

any  attempt  at  forcible  Hexion  witli   the  view  of  breaking  down  the  adhesions,  must  l>eJ 
lo<tked  upon  as  futile  and  unjustifiuble,  although  it  may  be  right  to  c«>n8tder  the  propriftyl 
of  improving  the  position  of  the  lindj  by  some  surgical  procedure;  and  for  tli 
seveml  surgical  operations   have   been   devised.     Thus,  in    1876,   M.  Tillaux   | 
U-fore  the  Surgical  Society  of  Paris  a  woman,  jel.  32,  the  subject  of  bony  anchylosis  lA' 
the  hip-joint  of  a  year's  standing,  the  limb  having  been  flexed  and  rotated  inwards,  for 
whom  fie  had,  with  success,  /i/mV/ZyyVaif/Mrff/  the  ncrl-  of  the  hone.     He  etfectetl  this  when 
the  woman  was  under  chloroform  by  using  considerable  force,  the  bone  giving  way  with 
a  loud  crack.     He  suliSL-quently  treated  the  case  jis  one  of  fracture,  and  al  the  end  of  two 
Kjonths  the  patient  had  a  straight  limb.     M,  Tillaux  descriljed  the  result  as  spl^ultd^  and 
considen^d  the  practice  infinitely  [(referable   to   the  ofM^ration  of  subcutaneous  flection  »if 
the  neck  of  the  bone.     The  operation  is,  doubtless,  of  value  in  corlain  cmtA,  and  worth/j 
of  consideration. 

In   1801),  Mr.  W.  Adams  ('  Brit.  Med.  Journal,'  IHTfJ)  successfully  treated  a  cndi«  iil 
this  nature  by  subcutaneous  division  of  the  neck  tjf  the  thigh  bone  by  means  uf  a  tliitt] 
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saw,  and  up  to  October,  1871*,  iwi^nty-tvvo  opyrations  of  ilie  kind  tmd  \wvn  [H'rfttrmpd — 
Jive  by  Mr.  Adums,  four  by  iiiysel!*,  luid  otlnTs  by  Messrs*.  Jessojt,  Jowers,  Jordnn,  Limd, 
of  Maneliwster,  Smids,  of  New  York.  Gnlding-P»ird,  and  oth«^rs.  The  op<M"ufiori  was 
successful  in  twonly.  [Adams  bus  rei'ently  stated  that  subcutaneous  osteoioiny  of  the 
neck  of  the  ffniur  lia.s  been  done  tbirty-tliree  t'lnws  wilb  tbree  deaths.  Dr.  Hoilge,  of 
Philadelphia,  ha.s  recently  jvprformi^d  this  ojM^ration.] 

I  look  upon  this  op**ruliori  with  much  fuvoi%  and  belim-e  it  to  be  the  \wst  wlien  the 
femur  has  a  nwk  to  be  divicled. 

The  instruments  ref[»iired  i'ov  the  operation  are  sucdi  ha  tUoso  fif^(jr»"d  below  (Fi^.  (iJ^I). 
The  operation  it«elf  I  give  in  Mr,  Adams's  words  :  *•  I  entered  the  tenotomy  knife  a  little 
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above  the  top  of  the  gr**at  trochanter,  and  carryincf  it  j^trniglit 
down  to  the  neck  of  the  tlii^jb  bone,  divided  the  nujscles  and 
o[)ened  the  eapsuhir  ligament  freely.  Wiilulrawin;;  the  knife, 
I  carried  the  fjnuill  saw  aiunj;;  the  trark  made — pursuiu;/  this 
by  pressure  of  the  fingers — siraiglit  down  to  tlie  bone,  and 
pawed  through  it  from  before  baek wards,  in  the  direelion  n.'- 
presented  in  Fig.  twJ.v,  which  hIiows  the  savv  ap[di«!d  to  tin*  an- 
terior surface  of  the  neck  of  the  bon«'.  The  nei-tion  of  tlie  hone 
was  acc<niiplis]jcd  in  four  nunutei*.  No  beniorrhafrt^  followed, 
and  a  ;:ood  recovery  took  place  with  a  stiff  limb."  When  the 
saw  is  used,  it  should  Ix;  held  at  an  angle  of  l'-]')^  to  the  line 
of  tlie  shaft  of  the  femur  (Big.  fj3*»).  A  narrow  chisel,  however,  is  an  equally  gooil 
iiistrimient  tor  the  jmrpose. 

In  my  four  cases  the  neck  of  the  thigh  bone  was  readily  divided  in  le*.s  than  five  minutes, 
and  the  wound  above  the  troe banter  headed  in  a  few  days  ;  the  boys  walking  in  eiglit 
weeks. 

I  did  not  attempt  to  obtain  movement  in  any^,  being  well  sjitistind  with  the  results 
secured;  although  before  I  o[>erated  on  the  last,  I  vvils  alive  to  the  fact  ihat  my  frien^l 
Mr.  Lurni,  of  ^Manchester,  had  o|>erafed  with  such  success  upon  u  man  who  had  buth  hi|>- 
joints  anchylosed  tn  a  stmight  line  with  the  boily,  and,  as  u  cousetjtteiiee,  eo«hl  not  sit, 
that  after  the  o[>eration  excellent  niolioa  was  obtained  in  each  hip-joint,  and  the  man 
could  sit  up  in  a  chair  with  the  body  nearly  perpendicular,  and  the  thighs  comfortably 
[ilaced  on  the  seat;  he  could  moreover  support  the  weight  of  tJte  lx)dy  upon  the  legs. 
{'  Brit.  Med.  Jour.,'  Jan.  '2\},  187a.) 

When  there  is  no  neck  of  the  femur  to  be  divided,  or  the  muscles  and  *oft  ]iarts  about 
the  minor  trochanter  of  the  bone  are  so  contnicted  and  r'giil  aJ*  to  render  it  probable  that 
the  shaft  of  the  femur  cannot  be  brought  down  to  a  right  line,  Gant's  oiK^nition  ('  Lancet/ 
Dec.  1,  1872)  should  be  performed  ;  that  is,  the  fennir  sltould  be  divided  by  a  small  val- 
vular wovind  subculaneously  below  tlie  trochanter,  either  by  means  of  the  saw  iis  employed 
by  Ailams,  or  chisel  as  suggesLed  by  X'olekmann  andadvocaled  by  Maunder,  the  same  care 
to  exelmle  air  being  em|)loye*l  in  the  openition  as  has  been  advised  in  AdanisV.  Both 
these  operations  are  superior  lo  Barton's,  who  divided  the  femur  between  the  trochanters, 
and  to  Sayro's,  who  excised  a  wedge  of  bone  from  between  them. 


The  Treatment  of  Diseases  op  the  Knee-joist. 

This  may  l>e  taken  as  a  type  of  the  treatment  of  all  joint  diseases. 

Arifte  si/novitt's  is  nstially  the  result  of  a  wound,  and  should  be  treated  according  to  the 
principles  laid  down  in  a  former  page,  viz.,  by  rest  and  ice  locally  and  opium  internaUy. 
Wlien  disorganiuition  of  the  joint  ensues,  few  cases  are  more  serious  in  their  local  n&  well 
as  their  general  effects,  as  life  is  often  endtingered,  and  recovery  with  a  stiff  joint  must  be 
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regarded  as  favorable.     When  the  dispense  is  the  re&ult  of  seplicamia,  or  rupture  of  an 
abscftis  into  iLe  joint,  tlic  suec»:'S»  is  no  IjetifT. 

hi  xubnrute  and  chronic  forms  of  st/norittH,  a  good  r(\"*tdt  may,  a*  a  rule,  bo  promised* 
and  the  Irealraent  must  be  regiilalt^d  by  iht^  cause  of  the  dif«<'ji.se.  In  irauiuatic  cA!«e«,  Ihe 
local  application  of  ciild  or  warmth,  according  to  tlie  amount  of  comfort  one  or  other 
affords,  and  keeping:  the  Uml>  inimfoable  by  means  ol'  splint:^,  are  the  Wst  means  to  use  ; 
and  gi'ntle  SMpjiorl,  by  nunui*;  of  well-applied  stni(>]nng,  is  a  valuable  adjuvant  when  only 
a  relitxed  coudifion  of  joint  remains. 

In  oilier  csuse:^,  tlie  application  of  a  blister  to  either  side  of  the  joint  as  well  as  the 
infernal  ndniinislration  of  the  iodide  of  potassinnu  with  or  without  bark  or  quinine, 
nccordinfr  to  the  necessities  of  the  patient,  are  of  jj; real  ine.  When  jj:out  appears  to  be 
element  in  the  atlection,  it  is  advisahlt!  to  administer  colchicnni,  litliia,  and  other  remedi 
aj»proved  in  tlial  disease.  When  (he  case  a(t[>ears  lo  have  a  rheumatic  ori^jin,  idk)Jies«' 
such  as  the  bicarbonate  or  citrate  of  potash,  etc.,  may  prove  servicealtle  ;  and,  when  ti»e 
is  any  n^asim  to  suspect  a  syphiliiie  taint  in  tlie  constitulion,  it  is  necessary  lo  employ 
such  treatment  as  is  peculiar  to  sitcL  diseiises,  viz.,  the  iodide  of  iHjfiassium  or  sodium,  or 
some  mercurial. 

In  very  clironic  and  ob«linate  cases,  puraciiilesis  of  the  joint  by  means  of  the  aspiralcr 
may  be  ]M?rformed,  and,  in  the  hands  of  some,  luu"*  been  employed  with  marvellous  success. 
Sir  d.  FayrCT  was  one  of  its  strongest  advocates,  having  sliown  ('Indian  Med.  Gaz.,' 
1809)  that  in  the  chronic  and  subacute  fi>rms,  mtich  good  is  often  obtained  by  the  opera- 
tion, if  care  be  taken  to  exclude  the  nir  by  carefully  closiiioj  the  puncture  and  fixing  the 
joint  on  a  splint;  the  drawin*;  oti'of  the  fluid  atfordtug  instaiitune<»«s  relief.  I  have  per- 
formed this  operation  on  many  occasions  with  good  results  when  the  tension  of  the  joint 
was  extreme;  it  is  a  |»racf-ice,  however,  that  oufrlit  to  be  followed  with  extreme  caution. 
[WIhmj  the  aspirator  proves  the  existence  of  pus  in  the  joint,  a  free  incision  affords  the 
best  njclliod  of  treating  the  affection.] 

The  p'ifpff  disease  of  the  synovial  membrane  is  a  very  obstinate  affection,  and  tbongi|| 
fairly  cvirable  witli  a  movable  joint  in  its  early  stage,  antl  occ-jisionally  so  in  a  later, 
always  tedious  ami  unwilistactory. 

Ill  its  treatment,  Ihe  absolute  immobility  of  the  joint  is  nuist  essential.  This  may  W 
guamnteed  by  the  aji|dication  of  a  well-adajned  S|diint  ( Fijar.  (>.'M>),  reaching  from  the  fool 
two-ihirds  u[»  tlie  thtgh.  As  long  as  any  beat  or  periodic  flushing  of  the  joint  exists,  the 
limb  must  be  kept  raised,  and  warm  moist  i»f>|du'ations  applied  by  strips  of  lint  surround- 
ing tl»e  joint.  After  these  symptoms  have  ^d^sided  and  the  products  of  inHunimntiou 
alone  remain,  wel!-up|died  [)ri'ssiire,  by  means  of  slrapiiing,  is  of  great  vabie.  Mr.  Mar- 
ehall  ('Lancet,'  May  2"»,  1<^7*2)  speaks  highly  of  the  five-per^rent.  solution  of  the  olenl( 
of  mercury  in  oleic  acid  as  an  application, uthI  my  experience  of  its  use  has  been  sati«fi 
torv.  Blisteriuii  and  firinjx  in  this  afTeelion  seem  to  be  of  little  v,Hlue.  In  the  ve 
chronic  stage  of  the  disease,  the  Bavarian  flannel  splint  (Figs.  .^31),  GSOa),  or  some  otbi 
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good  casing,  may  be  employed.  [In  chronic  disease  of  the  knee  extension  by  a  pulley 
and  weight,  if  the  patient  is  kept  in  ]»'*]  ;  or  by  Sayre's  uppamtus,  when  recumbt*ncy  ii 
undesirable,  may  be  used  with  advanlagj'.  Sayre's  apjwini-tus  figured  is  attached  to  lY 
thigh  and  leg  by  means  of  adhesive  plaster  bands,  and  ext^UKion  i»  made  Mrtlh  «  kty  aad 
ratchet.] 

The  conslilutional  treatment  in  all  stages  of  this  afleelion  is  essentially  tonic,  ns 
subjt'cts  of  it  are  always  feeble  and  often  strumous  ;  iron,  (juinine,  bark,  cod-liver  oil,  | 
food,  and  fresh  or  sea  air  nj*e  essential  elements  of  successful  treatment. 

[Thomas's  knee  splint  Hgured  at   the  end  of  the  chapter  on   amputations  may  be  cm- 
ployed  in  certain  cases.] 

By  these  means,  so  long  as  suppuration  has  not  set  in,  a  cure  may  be  effected,  lUthongh 
many  mouths  may  be  retjutred  ibr  its  atiaiuiuent. 
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When  suppiirntion  apiK'nrii^,  the  sanie  prineifjlcs  of  jkrnelict'  areajijiliciiblf.  Wlien  small 
di'imsits  of  pus  form  trotn  tlio  l>rt'f»kiij«x  down  ot'  som«  porlion  of  tLc  pulpy  iis!>u<e8,  und 
m.'ike  their  way  cxterrally  towurik  ih»3  skin,  nntl  not  into  the  joint,  ihey  may  bi?  evacuated, 
anil  u  good  result  sutill  ensue.  But  when  the  joint  Itectimes  disorganized  from  the  same 
aiMBf,  cjneslions  ari.^e  a.s  to  the  expedirnry  or  [lossibility  of  saving  the  joint,  but  ihis  sub- 
ject will  claim  attention  in  the  chapter  on  siuppurutiug  joints. 
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In  articnlnr  oatitis^  a  dis<*asc  readily  made  out  in  the  knei^.  wlien  simpli?  cx]mn?ion  of 
the  bones  (Fi*;.  6O0),  and  an  aching  pain  and  heat  are  the  loml  8ym|4oms,  all  walking  or 
standin^^  slioidd  bo  positively  interdicted;  ♦nervlliinj;  like  inter-artieular  pressure  I'or- 
bidilen;  and  fomentations  of  warm  water  applied  two  or  thre*-  times  a  day.  or  strips  of  wet 
bandage  covered  by  a- handkerchief  of  ehistie  tijisiie  or  oil  !«ilk  kept  round  flie  joint.  Some 
s|K*ak  liighly  o!  blisters,  moxa,'^,  and  counter-irritants,  whieh  I  rarely  employ,  having  long 
found  the  above  practiee  jjrelerable:. 

When  heat  has  left  the  joint,  tin?  aching?,  raiscalted  ''growing*'  pains  diisappear,  and 
clinical  evidence  tends  to  show  that  all  inHanimatory  action  has  subsided — the  results  or 
products  of  inflammation  alone  reniaining,  h>ca!  press^ure  as  applied  by  strapping  thH  only 
gives  comfort  to  the  patient,  but  a|ip«"ars  lu  help  the  absorption  of  the  inriammatoiT"  pro- 
ducts and  the  subsequent  cure  of  llie  disease. 

Constitutional  treatment,  however,  nnist  not  be  forgotten,  and  tonics,  as  a  rule,  are 
needed  ;  cod-liver  oil,  combined  with  the  syrup  of  the  phos|ihate  or  iodi<le  of  iron,  being 
a  suitable  prescription  for  cliihiren.  When  the  apin?tite  is  bad,  quinine  may  be  given;  at; 
other  times,  iron,  or  oilier  tonic.  Good  ffNtd  and  goo<l  air  are  as  necessary  in  this  as  in 
all  other  joint  casefl.  The  UisC  of  the  iodine  eva[>orating  box  should  not  be  admitted. 
Mercury  is  unnecessary. 

Jn  the  early  stage  of  articular  ostitis,  splints  are  not  required,  as  the  joint  is  not  itself 
diseased,  and  passive  movement  trf  the  nrticulatiiin  will  not  do  harm  ;  all  inter-articular 
presi?yre,  however^  should  he  avoided,  and  lor  this  purpo!*e,  extension  by  mentis  ot  weights 
or  ehistic  extension  is  very  valuable.  In  a  more  advanceti  stage,  however,  when  the 
disease  has  so  progressed  in  the  bones  as  to  have  set  up  some  degenerating  process  iu  the 
cartilages,  and  tlin  synovial  membrane  has  becfime  involved,  ajs  indicated  by  effusion  or 
the  pulpy  synovial  thicikening,  the  u^e  of  the  splint  is  essential. 

In  neglected  cases  when  the  joint  has  been  allowed  to  assume  an  abnormal  position — 
the  most  common  being  that  of  iiexiofi,  with  some  amount  of  rotation  inwards  or  out- 
wards— and  in  still  worse  cases  where  dislocation  of  the  tibia  and  tibula  backwards  has 
taken  place,  the  deformity  if  possible  must  be  remedied  hy  gradual  extension.  This  sliouhl 
be  employed  by  means  of  a  [>osferior  screw  s[tlint,  or  the  apjilicatioii  of  a  constant  gentle 
force,  exerted  through  one  of  the  many  instruments  that  have  been  made  with  the  view  of 
pressing  the  femur  backwards  and  the  head  of  tUp  tibia  forwards.  IVIannal  extension 
exerted  under  chloroform  employed  with  care  rarely  does  much  harm  ;  forcible  and  sudden 
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extension  cannot  be  recommfinletl,  as  it  is  frtUowprl  at  times  by  severe  local  notion  an«l 
suppurtilion.     In  exceptioniil  cases  it  iiiiiy  be  r«H|uiretl. 

Anchtjhsis When  a  knee-joint    bas  to  be  Kxed,   the  bcpt  position   is  one  of  sligbt. 

flexion,  or  that  which  a  nmn  natunilly  assumes  when  he  stunds  at  ease.  But  anchylosit 
is  more  diffienU  to  secure  in  the  knfc  than  any  other  joint,  on  aceonnt  of  the  presenee  of^ 
tlie  inter-articular  fib ro-eart linger  which  prevent  tlie  bony  snrfaees  from  eoming  in  contact. 
Moreover,  these  cartihujzes  when  iligeused  «re  most  diilifiilt  of  n^pnir,Tio  tissue  undergoing 
})  r<'[»»mlive  proeess  more  slowly  or  imperfeefly.  It  is,  doubtless,  ti'oni  a  knowledge 
thesie  elinicul  truths  that  some  d»-spair  of  securing  anehylosis  in  the  knee,  and  even  doubt 
iti*  oecnrrcncc,  and  are  led  to  interfere  by  operation  oftener  than  others.  Anchylosiis  of 
the  knee — good  solid  ossitie  union  <if  the  hones,  as  well  as  fibrous  fineliylosis — does,  liow- 
ever,  occur,  and  wlien  setniivd,  is  of  great  vulue.  It  gives  a  limb  which  is  far  superior  to 
any  other  that  follows  excision,  and  is,  as  a  ruh%  obtained  without  the  dangers  of  an  ope- 
ration, although  possibly  with  the  expenditure  of  more  time.  I  have  the  notes  ft(  many 
such  cases,  and  in  the  *  Med.  Times,'  IH7(>.  I  published  a  series  in  sou>e  of  which  this 
result  look  plnce  with  Jirul  in  others  wilhonl  su[)puration.  [If  the  jKJsition  of  the  onchy- 
losed  knee  is  bad,  some  subcutaneous  operation,  such  as  drilling  or  section  with  the  wiw. 
may  be  required  to  enable  t!ve  patient  to  walk.  As  the  rigidity  in  most  caseii  of  flexed 
ant^hylosis  is  mainly  due  to  fibrous  hands  and  contracted  muscles,  flie  position  can  usually 
be  improved  by  tenotomy  and  rorcible  rupture.  After  this  operation  the  limb  is  to  be 
p!n<'eil  in  the  best  jiosition  fur  walking,  which  is  almost  straight,] 

Diseases  of  the  ankle-joints  should  1h^  treated  on  precisely  the  same  princijilei , 
as  those  lairl  down  for  the  knee,  the  best  position  of  the  foot  being  at  an  angle  sligbllj 
exceeding  that  of  a  rijiht  tingle. 

Diseases  of  the  shoulder-joint,  in  their  progress  and  treatment,  are  very  simtlur 
to  those  of  otiier  joinLs.      Wlien  the  slmuhler  has  to  be  fixed,  a  leather  casing,  including 
the  scapula  and  hiiriiems,  is  a  gond  ap|>aralus,  the  elbow  being  at  the  same  time  supfKjried.' 
Tlie  arm  should  be  allowed  to  hang  parallel  to  the  trunk,  with   the  elbow  slightly  awuy 
from  the  chest;  and  tor  this  purpose  Stromeyer's  cushion  is  of  great  value.     (Fig.  Ar.l.) 

Diseases  of  the  elbOTW -joint  can  be  usually  managed  with  greater  ease  iban  any 
other — a  splint  applied  in  the  flexure  of  the  joint,  |wissing  well  down  to  tlie  hand  to  keep 
the  nulius  in  a  position  intermediate  between  pronation  and  supination,  being  the  be»l«] 
If  the  band  is  left  unsupported  it  is  certain  lo  assume  the  prone  position,  which,  as  a  role, 
18  urMlesiruble.  Dislocation  of  this  joint,  except  at  the  head  of  the  radiws,  wbicli  is  often 
dis|daced  baekwar<ls  aiul  sumewhat  outwards,  rarely  lakes  place  as  a  result  of  disease. 

Beloi*!*  fixing  the  joint  at  an  angle,  it  is  well  in  most  eases  to  consult  wit!i  the  patient, 
for  in  some,  ihe  straight  position  is  the  more  desimble.  In  the  ca«e  of  a  painter  I  bad 
un<ler  care,  a  flexed  e)|jow  wouhl  have  lost  him  his  occupation.  In  another,  of  a  barge- 
man, the  joint  was  fixed  at  a  right  angle,  with  the  hand  fironated,  to  hold  the  oar.  A 
carpenter  asked  me  lo  ^\  his  hHt  elbow  at  an  obtuse  angle,  and  a  hayculter  nearly  straight. 
In  all  these  insianres,  any  tuher  position  would  liave  been  most  detrimental. 

In  disease  of  the  wrist  iu\<\  carpus,  tlie  same  position  of  the  hand  should  be  maintAtRcil 
as  in  disease  about  the  elbow. 

In  disease  of  the  p/ia/an(/caf  Joints  when  anchylosis  is  to  be  obtained,  I  have  of  l»lc 
years  always  fixed  the  diseased  extremity  at  such  an  angle  as  will  allow  its  i)oinl  to  come 
in  contact  with  the  lop  of  the  thiunb,  having  invariably  found  the  straight  jiositiong  of  the 
linger  very  inconvenient.  In  this  position,  tfie  fingers  are  more  useful  and  lesm  in  Ihe 
way,  and  the  def<irmi»y  less  observed.  In  these  cases,  the  best  nuUerial  to  use  us  a  spUnt 
is  a  piece  of  /.inc  or  liii^  which  is  firm,  thin,  and  takes  up  little  space. 


ON  OPERATIVE  INTERFEEENCE-EXCISION  AND  AMPUTATION  IN  JOINT 

DISEASE. 

In  the  treatment  of  joint  disease,  next  lo  the  preservatioti  of  life,  the  aim  of  the  sur- 
geon is  to  [jreserve  the  natural  movements  of  the  arlieutation  ;  and  >f\hen  thai  hope  biiti 
gone,  to  save  the  limb.  If  this  end  can  be  obtained  with  a  stilt'  joint,  the  re«tull  in  dis- 
ease of  the  lower  extremity  may  be  ix^garded  as  satislactory,  and  even  iu  the  upper,  ti 
stiff  shoulder  or  elbow-joinl  at  a  useful  angle,  is  not  so  bad  a  result  as  dome  would  leml  an 
to  believe. 

When  neither  of  these  ends  appears  probable,  possible,  nor  expedient,  fn»m  the  extriit 
of  the  local  disease,  the  genei-al  want  of  |K>wer  of  the  pjitient,  or  the  neec««itir8  of  the 
individual  case,  the  tpu-stion  of  o]>erativc  interference  comes  before  the  surgeon,  mid  he 
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baft  to  decide  on  the  expediency  uf  an  incision  into  thf  joint,  llie  removal  of  di-ad  bi>no 
from  or  trxcision  of  the  joint,  or  uingiutntion  ;  and  lo  work  out  the  many  jjoints  involved 
in  the  soUition  of  the!«e  qiitstions  is  u  ta-«k  of  ditiicuhy,  since,  from  joints  having  a  jlitlm-Mit 
vaUie  in  thv  human  body,  ii  form  of  |>nu'tir<'  wliit-h  is  {i|>|»liridile  to  oru^  niiiy  be  inexpi— 
(Fh  nt  to  another.  This  dillleulty,  moR'over,  is  dotihtless  a«;jj^i*«va1ed  by  thf  tlitft'reiit  value 
which  smgfuns  place  on  difii-rent  forms  of  practice,  and  the  estiniatifin  in  wlitch  thi'V 
regard  natural  processes;  for  one  who  has  jrreat  laith  in  nulunil  procfsse.s  in  the  cure  of 
disease,  and  particuhirly  of  joint  disease,  will  attempt  to  save  a  limb  ihat  another  will 
condemn,  since  he  i"efl:ards  any  practice  as  wron^'  tliat  interferes  with  a  natural  recovery 
so  long  as  any  reasojiable  ho[)e  exists  of  sc<'urin<^  such  a  resuU  ;  and  beli«Mcs  that  a  cure 
by  anchylosis,  liowiner  acquired  and  however  lone;  <^  time  toay  be  pasised  in  securing  it, 
is  worth  the  at(eni]»t.  Another,  ivho  has  stronger  faitli  in  sm-tiical  treatment,  will  excise 
a  joint,  believing  it  to  be  inexpedient  to  attempt  to  obtain  a  natural  cure,  even  if  it  may 
be  gained,  wlicn  by  excision  an  equally  good  if  not  better  result  can  be  secured  in  a 
shorter  time.  And  a  third  looking  upi>n  l>t>tb  forms  of  practice  as  too  protracted  and 
uncertain,  will  remove  the  diseased  parts  by  amputation,  under  the  conviction  that  tt 
more  certain  result  as  well  Jis  t"a[dd  recovery  will  he  secured  by  such  a  [U'ocess. 

To  lay  down  any  definite  rules  upon  operative  interterence  in  joint  iliHe4ii>e  generally,  is 
conseijuenlly  jin  ira[)ossil)ility,  since  each  joint  has  its  own  surjicry. 

It  may,  however,  be  stated  as  a  starling  [>oint.  thai  no  surjrical  o|H'ratlve  interference  is 
jnsiitiable.  unless  a  joint  has  snp[Mjrate<l  or  becinne  disor^aiii/ed  ;  and  that  amputation 
should  only  be  ihouj^ht  of  when  all  minor  measures  are  inapplicabh*,  and  it  is  necessary 
to  remove  tlie  disease  to  save  life.  The  larger  the  joint  the  greater  the  dangers  of  opera- 
tive interfereuce. 


TitE  Treatment  of  SuppubatiOxV  of  tue  Hip-joint. 

In  the  treatment  of  a  suppunitint;  hip-joint  as  of  any  other,  it  is  most  im|)ortant  lo 
insure  n  free  vent  for  ail  discharge,  as  pent-up  matter  is  always  injurious,  and  with  this 
view  a  free  incision  into  an  abscess  connected  with  the  hip,  or  the  free  opening  of  a  einua 
through  which  pus  slowly  flows  is  sound  practice.  In  the  residual  abscesses  of  repairing 
joint  disease,  it  is  well,  however,  not  lo  incise  unless  they  show  a  tendency  to  increjise, 
since  many  often  dry  up  siwntuneously.  When  interfered  wiili,  the  pus  should  be  drawn 
ot!"  with  the  itspinitor. 

On  Tttii  Removal  of  Necrosed  Bone  from  and  Excision  of  tuk  IIii»-joint. 

When  in  a  suppurating  hip-joint  the  presence  of  dead  bone  can  Ih3  made  out,  there  can 
be  no  question  about  the  propriety,  nay,  necessity  for  its  removal ;  and  if  this  can  be 
effected  by  means  of  a  free  incision,  nothing  more  is  needed;  when  the  os  innominatum  is 
involved,  there  is  no  reason  against  the  removal  of  the  serpjestrum,  since  it  is  certain  that 
so  long  its  dead  bone  remains  to  keep  lip  irritation,  a  cure  by  natural  processes  is  impossible. 
An  operation  undertaken  upon  the  hip-joint^  under  these  circumstances,  is  scarcely  more 
than  any  severe  operation  for  necrosed  bone,  and  in  all  jirobability  is  not  more  dangerous. 
The  joint  as  a  joint  has  lo  a  certainty  disappeared  altogellier,  and  a  free  incision  into  it  will 
hardly  add  to  the  dangers  of  the  case.  In  a  large  number  of  coses,  however,  this  cannot 
be  done,  and  under  &»u*h  circumstances,  when  a  cure  by  natural  processes  cannot  be  looked 
for,  the  best  practice  lies  in  excision  of  the  bead  of  the  femur,  and,  if  the  acetabulum  is 
flUperJicially  affected  or  stripped  of  its  cartilage  (the  disease  being  probably  secondary  to 
that  in  the  femur),  it  will  undergo  a  natural  repair  aa  soon  im  tlie  cause  of  its  disease  has 
been  removed. 

When  the  presence  of  dead  bone  Ciinnot  be  made  <Hit,  or  the  weight  of  evidence  tends 
to  show  that  there  is  no  such  complic^ition  to  interfere  with  a  natural  recovery,  it  ia  still 
a  disputed  point  wbeth<'r  excisioji  of  the  head  and  neck  of  the  femur  is  a  necessary  or 
even  justifiable  operation.  Those  who  argue  against  its  adoption  assert,  and  with  some 
truth,  that  while  all  these  cases  of  hip  disease  are  capable  of  a  natural  repair  in  patients 
who  have  good  or  even  tolerable  reparative  powera,  yet  in  those  who  have  not,  the  o|jera- 
lion  of  excision  must  naturally  fail,  since  as  much  power  is  probably  needed  to  etlect  a 
cure  after  excision  as  is  demanded  for  the  natural  rt^pair  of  an  uncomplicated  suppurating 
or  disorganized  joint. 

To  these  latter  remarks,  however,  I  am  disposed  to  demur,  and  while  ready  to  admit 
tliat  in  all  cases  of  disorganized  hip-joint  in  which  there  is  no  disease  of  the  bone  to  inter- 
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fere  with  recovery,  a  iinlural  cure  mtiy  be  fairly  looketl  for,  so  long  as  the  powers  of  tbe 
patient  keeji  up,  bimI  no  sit^ns  of  failure  make  tlwir  iip[H\irancf  j  yet  wlien  these  sijjnj* 
8l»o\v  them?('ive«t  or  PvirieiKrn  is  atidiKVil  thtit  in  I  he  butti*?  of  diseiise  the  repanitive  sire 
weaker  than  the  morbid  processes,  and  trt'aim**nt  fails  to  turn  the  scale  in  their  favor,  the 
expediency  of  performing  exeision  heeonie*  an  open  question,  which  faets  must  decide; 
although  I  may  at  oncp  admit  that  I  believe  the  operation  under  such  circumst^mces,  to 
be  not  only  justifiable  but  highiy  advisable.  I'hc  removal  of  tlje  source  oi'  irritation  acf^ 
beH'tieiuUy  upon  the  patient,  and  many  a  cjise  ha?,  after  the  operation  of  excision,  gone 
on  tu  recovery,  which  uiioperaled  upon  would  have  eventually  proved  latal,  the  patient 
beinjy^  worn  out  by  !*U[ipuiation  and  exhau>itive  i^flbrts  to  repair. 

For  facts  in  reference  to  exeisirui  of  the  hip-jnint,  1  have  n-sortetl  to  Hodges's  work, 
and  also  to  a  recent  [>aper  by  Dr.  K.  R.  Gw»d,  of  Kentucky;  the  former  giving  us  a 
statif^tical  table  of  eases  up  to  IHGl,  and  the  laiier  from  1801  to  1868,  Tlmlges  supplied 
111  cases,  5G  of  which  recovered,  and  .'».>  died.  CJood  quotes  112ca.-'es,  i>2  of  which* 
recovered,  and  iU)  died  ;  a  little  more  than  half  of  ibe  whole  number  of  cases  thus  provin^r 
fatal.  I  have  lost  four  o«t  of  twenty  cases,  and  allhough  1  cannot  say  that  in  the  sixteen 
surviving,  all  had  useful  limbs,  1  am  within  the  truth  when  I  ns?tert  that  the  majority 
had ;  while  without  the  operation  recovery  was  impossible.  [Much  on  this  subject, 
n^  well  us  on  the  general  subject  of  rxci.sion  of  joinis,  will  he  foiuid  in  Dr.  C*ulberti*on*« 
pme  e^?,'ly,  publinhed  in  the  *  Transactions  of  the  Amervcan  Medical  As8o<.dation,'] 

Mr.  Holme?,  ttm,  in  his  excellent  work  on  *  Ciiildivn's  Diseat^es,'  give*  us  10  cases,  of 
whicli,  in  a  geiierai  way,  one-third  died  from  the  operation,  another  third  recovered  with 
useful  limbst,  and  the  remaining  third,  although  not  reeovering,  derived  great  benefit  from 
the  operation. 

On  analyzing  these  cases  as  to  the  influence  of  age  upon  the  operation,  some  Tfilnnlile 
fads  may  be  recorded,  and  out  of  4r>  of  Hodgejj's  caj^es  operated  upon  under  ten  years  of 
age,  lo  died,  or  X\  per  cent,  ;  of  IM  cashes  between  eleven  and  twenty  years  of  age,  21 
died,  or  *'j7  percent.;  of  12  cases  ojienited  upon  between  twenty-one  and  thirty  year 
of  age,  7  died,  or  (W)  per  cent.  ;  and  oi'  ft  c«!:es  openiied  upon  over  thirty  years  of  jige, 
died,  or  83  per  cent.  The  atuilysia  oi'^  (rood's  cases  indicates  the  same  truths,  for  of  the 
cases  o[Kmited  upon  under  twelve  years  of  age,  -\0J\  iht  cent.  di(,^d :  between  twelve  and 
twenty  years  of  age,  fif)  per  cent,  died;  and  between  twenty  and  fifty-eight  years  of  age, 
7«j  per  cent.  died. 

Excif*ion  tor  hip  disease  in  young  life,  therefore,  is  by  no  means  a  fatal  operation,  two 
out  of  tliree  recovering;  while  from  ten  to  thirty  years  of  age,  something  less  than  hjilf 
recover,  but  after  that  periml  it  is  full  of  danger.  The  operation  of  excision,  like  ampu. 
tation,  lithotomy,  or  any  other  great  operation,  is  more  dangerous  a^  age  increases.  The 
important  fact  that  children  beyond  infancy  bear  severe  operations  well  should  ever  lie 
before  us,  though  it  is  of  e«[ual  importance  to  remember,  that  it  is  in  young  life  we 
with  the  best  success  in  the  treatment  of  hip-joint  as  of  other  disease. 

With  the  fact,  therefore,  before  us,  that  in  selected  cases,  excision  of  the  hend  of  the 
femur  ifl  not  only  a  justifiable  but  a  good  operation,  let  us  briefly  consider  under  what 
circumstances  it  should  be  performed,  and,  from  the  geneml  facts,  as  learned  from  statis- 
tica,,  we  tind  two  great  results  come  out  clearly:  That  in  ehildhood  the  ofM-ration  i»  at- 
tended with  success,  two  patients  out  of  three  recovering,  while  in  adult  life  it  is  at(end< 
with  great  danger,  at  least  two  out  of  three  patients  dying.  In  the  former  case,  con 
quently  the  operation  may  l>e  entertained  under  circumsjtaneea  which  in  the  latter  wou 
render  it  unjustKiable.  When,  then,  should  excisioJi  of  the  hip  be  performed?  And* 
first  of  all,  when  should  it  not? 

It  should  certaiuly  never  be  performed  where  suppuration  or  disorganization  of  the 
joint  has  not  taken  place ;  because  so  long  as  this  condition  is  kept  off  by  surgical  as  well 
as  by  medical  skill,  a  solid  hope  exists  that  a  cure  of  the  disease  may  be  secured,  tliougti 
by  anchylosis. 

It  should  not  be  performed  when  all  evidence  tends  to  show  that  the  bones  entering  inli 
the  fonnation  of  ihe  joint  are  neither  extensively  involved  nor  wholly  or  in  part  necmtic. 
and  where  the  general  condition  of  the  patient  under  [sroper  treatment  is  fairly  maintained. 

It  should  not,  moreover,  be  entertained  for  disorganization  of  the  hip-joint  the  re«idt  of, 
synovial  disease,  unless  very  obstinate  and  extensive  and  the  general  health  of  the  patient  ii 
clearly  yielding  to  the  disease,  nor  should  it  ever  be  performed  for  acute  suppurative  disej 

On  the  other  hand,  it  should  always  Iw  entertained  when  it  is  clear  that  extensive  boi 
mischief  or  partial  necrosis  exists,  it  being  tolerably  certain  under  such  circunislam 
that  a  cure  by  nuturul  processes  is  higldy  im[»robable;  and  when  the  general  bealtb 
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the  patii'iH  is  fk^arly  being  siipyH:-!!  Ijy  tlie  local  dJ^oaso,  whetlier  that  disease  lio  m  the 
bonces  or  synovial  iin'nihrnin-s,  fir  Ijoth, 

The  operation  of  exoislon  is  hcH  pcrforinecl  by  n  slightly  curved  incisiion  ex- 
ternJirig  Innn  two  to  three  incln'K  nhove  the  tnu'liaiiler  alonj;  its  |Kjsteri(n'  harder  to  two  to 
thr<*e  inches  below,  more  mom  Iwing  oUtniried  wh«*[i  re^iuired  iti  execfitiomil  cases  lit  the 
ujiper  angle  of  the  wonnd  by  n  croi*s  incision.  By  tliiiri  iniiisiom  there  ii*  ample  room  lor 
the  rapid  ex|Mii^nre  and  eruieleation  ol'  the  head  nnd  tieek  oC  the  bone,  and  subsetpiently 
for  tree  drninaj^e.  There  .^ei^iri!*  also  an  erjual  imnnimtty  auiongst  tho^e  who  praetise  ex- 
cision, that  llie  head^f  tiet'k,  and  (mehanter  (major)  of  the  bone  should  be  removed,  the 
latter,  when  left,  uetiitg  as  a  constant  irrtrant  a^aiHst  the  soft  parts  and  pelvie  portions  of 
the  iieetabulum,  thereby  retnnJJng  recovery.  In  the  removal  of  the  hone,  the  cliain  saw 
ia  often  of  grent  use.  When  it  oim  be  eHTeeted,  (lie  shaft  of  the  hone  may  be  divided 
before  the  bead  is  remtned.  The  surgeon  should  preserve  all  the  soft  pnrts  around  the 
bone  as  much  im  posisiUe,  and,  when  the  periosteum  can  be  ^aved  so  much  the  better. 
Dn  Sayre,  of  New  York,  who  hn»  paid  si>eoial  attention  to  these  cases,  describes  his 
operation  as  follows  {*  lirit.  Med,  »Journ,,'  July,  1H71) :  **  When  the  dise^iae  has  gone  on 
to  anotlier  sta^e,  where  siinises  have  occurred  and  discharged  pus,  when  a  jtrobe  leads 
down  to  deail  btme,  there  is  nothin;^  to  be  done  hiiit  to  exsect  it  by  miikinp  a  sennll  incision 
abo^e  the  trnchanler  nitij(*r,  nii<lway  between  ii  and  the  crest  of  tin*  ilium,  over  the  top 
of  the  acetabulums^  a  seniihmur  incision,  the  belly  of  lire  curve  coverin|t  the  posterior  part 
of  the  trochanter  major,  «roin<T  slnii^^ht  down  to  the  bone  through  the  periostetnn  ;  you 
then  pull  the  soft  tissues  on  one  side,  ami  taking  a  small  but  strong  curved  bistoury,  jro  as 
far  round  the  bone  on  eacli  side  as  you  can  reach,  lU  rijjlit  angles  to  your  tirst  incision, 
$Q  as  to  diride  the  periosteum  rompieteh}.  Yon  then  lake  a  strong,  tinn  [XTi<>slca!  eleva- 
tor, witli  a  large  handle,  and  tlie  end  slifjhtly  curved,  and  go  into  this  little  triangle  ;  you 
peel  ofV  the  p<Tiosfeum,  nnd,  iis  a  matter  of  course,  all  the  nuisclcs  with  ii;  by  opening 
the  joint  ihorou^hty,  an«l  turning  the  liead  of  the  bone  mit,  the 
periosteum  is  peeled  otf  from  the  inner  portion  ;  you  tlieu  saw  otF  [Fig«   *^-l"- 

the  bone  above  the  troclianter  minor,  taking  away  tlie  head  and 
neck  of  the  bone  with  the  trochanter  major.  After  the  opemtion^ 
if  you  keep  the  leg  [udled  out  to  its  proper  length,  by  putting  on 
a  pair  of  wire  breeches,  ymi  can  send  the  patient  ont  into  the  itir 
the  next  day."  I  luive  given  this  operation  in  Dr.  SayreV  own 
words,  and  am  disposed  to  ihiiik  as  well  of  it  as  of  his  genend 
treatntent  of  hip-disease.  His  win'  breeches,  however,  I  haxe 
never  used.  [It  has  been  pro[»osecl  to  excise  the  head  of  the 
femur  by  making  the  incision  on  the  anterior  surface  of  the  thigh- 
See  Parkers  paper  in  '  Lancet,*  December  27,  187').] 

Wliru  the  aeelabuhini  is  diseased,  that  is,  necro>ed,  it  may  be 
removeil.  In  several  of  my  own  casej^,  I  removed  large  pent  ions 
of  the  bone,  and  in  one,  the  whole  Huor  with  a  gootl  result ;  in- 
deed, there  is  reason  to  believe  that,  when  the  bone  c«n  be  re- 
moved, the  case  is  not  rr*ndered  more  hopeless  ;  for,  as  Holmes 
baa  well  [winted  out,  there  is  always  a  strong  fascia  which  sepa- 
rates the  floor  of  theacetidiulum  from  the  cavity  of  the  pelvis,  and 
prevents  all  contact  with  the  viscera  or  l!ieir  celhdar  connections. 

After  tlie  operation,  the  woutul  had  better  be  left  opcti  to  grauu- 
lute,  and  motlerate  exti'nsion  should  he  apjklied  to  prevent  the  end 
of  the  bone  from  ruldiing  tigainst  the  pelvis,  my  own  double  in- 
terrupted splint  being  the  best  for  the  pur|>ose  (Figs,  .'ul,  G25). 
As  soon  as  the  parts  have  fuirly  heided^  passive  movement  may 
be  allowed*  and  it  is  remarkable  ttt  what  an  extent  useful  move- 
ment is  often  secured,  the  patient  being  not  only  abb;  lo  walk  upon 
the  limb,  but  to  Hex,  abduct,  and  adduct  it,  nearly  us  well  as  he 
did  before,  shortening  being  the  only  fault. 

Amputation  at  the  hip-joint  may  be  entertained  in  hip  disease 
when  all  hope  of  a  cure  by  natural  prw-esses,  however  ably  assisted 
by  art,  has  been  abaiidnned,  and  when  the  powers  of  the  patient 
admit  of  a  reasonable  hope  of  recovery.  Also  in  cases  where  ex- 
cision has  been  performed  and  failed.  It  is  often  t^uccessful  even 
under  these  circumstances.  ^  irr»tm<.ni  or  uip-joiat  cxc» 

Exciiiion  of  the  hip-Joint  for  gunshot  or  other  traumatic  affec-     ,ioB.   (&iiyr«.>] 
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tiona  of  \]ui  joint  oaisnot  h*'  ivrttmnwndM.  Tin'  rejiort  nf  Dr.  Otis,  hi  the  admirably 
got-up  i'irewlitri?  «»f'  the  War  Dt'iuirtHRMil  of  W;i*hinj:tun  (No.  2),  |)rov»'s«  tliis  to  ilf'tnon- 
stnition,  for  «j«i  of  •■i'lhiy-tive  ciisva  unly  ci^ht  riico\fn.*«l  ;  mnvty  pt^r  cent,  having  provtfj 
(ataj.  At  the  sarin^  time  he  shows,  thut,  neither  by  the  expectant  tre»liiient  nor  nuiputa- 
tion»  do  hetter  results  ensue.  He  concludes^  ihril  excinion  of  the  hip  may  be  performed 
in  uncomplicated  cases  of  gunshot  fraotures  of  the  joint ;  tUni  if  uiiBuccessfuI,  it  relieve* 
pain  and  is  utteuded  with  less  risk  than  atnpulation,  although  life  is  probably  prolonged 
for  a  longer  period  by  the  expectant  treutnient.  Professior  Lari^enbeck,  however^  gbow^ 
in  his  able  eswiy  on  gunshot  wound.s  of  the  hip-joint,  as  translated  by  J.  West,  of  Bir- 
minjrhain,  that  while  of  eighty-ei;ihl  cases  m  which  conservative  treatment  was  employed, 
scvetiiy-one  per  cent,  died,  out  of  thirty-one  ctiscs  treated  by  resection,  eighty-three  per 
cent.  died. 


Os  THE  Treatment  of  Suituratiox  oi--  the   Knee-joint. 

It  may  safely  be  asserted  that  in  no  ca^e  of  intlainmulory  dii*eA&e  of  tlie  knec-jotnt  in 
which  disorfjanization  has  not  taken  place  should  the  idea  of  operative  inlerfei-ence  lie 
entertained  ;  as,  t^o  long  as  this  chanjie  h  warded  off,  u  rea*onnble  hope  o!  a  cure  with 
either  a  movable  or  stilf  joint  and  con»ei[uently  of  a  useful  limb  exists.  Exceptional  causes 
may  lie  seen  in  which  this  nile  is  inupplicuble,  but  they  are  rare. 

Wlien«  however,  suppuration  hjis  taken  ])lace,  the  r|uestion  of  operative  interference 
natumlly  Riig;j;ests  itself,  utul  the  surfjeon  considers,  wljether  natural  prticesses  arc  compe- 
tent to  conduct  the  case  to  a  successful  issue;  whether  the  local  disease  is  of  such  a  natarc 
as  to  be  incurable,  uimssisted  by  art,  or  the  geneml  powers  ot  the  patient  are  sufficier*t  to 
bear  up  against  the  dematHls  that  of  necessity  will  be  ntade  u(ion  them  in  the  progress  of 
a  natural  cure;  and  lust,  but  not  least,  if  it  is  expedient  to  make  the  attempt. 

Tliese  ipiefctions  rec]uire  for  iheir  solution  much  knowledge,  thought,  and  judgment,  a 
careful  weighing  of  the  ju'ohahilities  of  (he  case  und  of  the  cause  of  the  «lisease.  When 
the  disejise  is  in  the  syn»nial  tis^ue  al»»ne  and  the  powers  of  the  patient  ai'c  gomU  a  cure 
by  natural  iirocess^.'S,  assisted  by  art,  is  generally  to  l»e  secured;  for  pathologically  in  *»ch 
citses,  there  is  no  reusoti  wh}'  recuvery  r^houkl  not  take  place.  Whereas,  on  ihe  other 
hand,  when  the  disease  ha-s  origiujited  in  (he  hone,  s|tread  to  the  synovial  membrane,  «nd 
been  ff«lU>w<'d  by  disorganisMtiifui  of  I  he  joint,  a  cure  by  natumt  processes  is  so  improbable, 
that  the  removal  of  Ihe  diseaseil  part  by  some  operation  is  genendly  demanded,  for  jwitho- 
logically,  good  reasons  exist  why  recovery  cannot  take  place,  and  clinically  this  observa- 
tion is  borne  out. 

It  is  true  in  suppuration  of  a  joint  from  synovial  disease,  pulpy  or  otherwise,  the  nftsult 
of  a  so-called  idieiunntism  settling  in  the  knce^  or  of  a  puerpeml  synovitis,  a  traumatic 
synovitis,  a  gonorrhreal  synovitis,  or  any  other,  a  cure  with  anchylosis  is  by  no  means 
uncommon,  yet  in  all  these,  during  their  acute  stage,  the  danger  is  always  great,  and  it 
often  becomes  a  ijuestion  whether  an  amputation  is  not  needed  to  save  life,  or  to  give  the 
patient  a  chance.  Atnpnfaiions,  however,  wnderiaken  for  acute  stijipurative  disease  a r«; 
mostly  fatal,  and  openitions  of  excision  are  likewise  equally  unsucce^isfuL  Indeed,  1 
hardly  think  either  of  these  operations  justifiable  under  such  circumsljuices,  and  in  this 
opinion  most  are  agreed.  What  I  believe  to  be  a  betler  practice  is  making  a  free  excision 
into  the  joint — free  enongh  to  let  out  the  pus  thai  it  contains,  as  well  as  to  allow  n  (rt^e 
escape  of  all  as  it  forms,  and  tlie  introduction  of  a  dniiiuige  lube,  together  with  the  daily 
w:ishing  out  of  the  joint  with  iodine  [or  carbolized]  water.  No  retention  of  pils  sliould 
be  allowed  under  any  circums lances. 

When  suppuration  has  been  set  up  in  a  joint  from  the  degeneration  of  the  pulpj  ^ynovikl 
disease,  the  benelit  of  a  free  incision  is  very  great^  and  it  should  be  practised  with  a  good 
hope  of  success  before  any  other  o|^»erative  measure  is  undertaken.      When,  howrver, 
puration  in  a  joint  has  followed  tlie  extension  of  inflammatory  mischief  from  the  ^ 
the  hope  of  securing  a  good  Vesolt  without  operative  inteHerence  is  very  slender;  A)nc4( 
as  u  rule,  dead  bone  exists  in  the  joint  to  keep  up  irritation,  and  as  long  ad  It  remains  I 
recovery  is  verj'  lm[>robable.     It  is  true,  Xalun^  does  much  in  many  cases  towards  thiJ 
end^  but  she  rarely  is  competent  to  effect  the  cure  without  surgical  aitL 

Id  the  following  ctuses  these  points  are  weD  seen  : — 
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Case. — Di&eases  of  the  Knee-joint — Sufpiration— Rkmoval  ov  Necrosed 

liuNE  FROM  TUE  JOINT KeCOVEKY   WITH  ANCHYLOSIS. 

James  W — ,  a!t.  17,  came  under  my  care  in  May,  18(>G,  for  dipeaiie  in  his  right  knee- 
join!  of  one  year's  dumtion,  wliii'li  lunl  fo]low<»d  a  full  iijtoii  tho  p:vrt.  Swellino;  a|)|>eared 
directly  after  tlie  acridi^nt,  attend<.*d  hy  severe  constilujional  disturltance  iind  local  pain. 
Suppuration  aha  rapidly  folio Aved,  and  several  large  openintfs  made  tlieir  appearance  eight 
weeks  after  the  accident.  When  1  saw  him,  the  joint  wa.s  enlarged  Ironi  inflammatory 
thickening  of  the  soft  parti*,  and  was  clearly  undergoing  anchyJoais.  The  sinuses  were 
discharging,  and  a  jirobe  pas.Mcd  into  one  readily  detected  dead  hone  in  the  joint.  Jn 
Septeiniher  the  mua  was  admitted  into  Guy's  mnler  my  care,  and  on  Octol»er  13th,  through 
a  moderate  incisiion  mtide  on  ilie  inner  ^ide  of  the  patella,  two  tisit  pieces  oi'  winit  wem 
eleiirly  th<?  articular  facetri  of  ihc  tibia,  were  remove«l.  li^ipid  recovery  and  firm  anchy- 
losis of  the  joint  followed. 

Case -Disease  of  the  Kxee-.ioint  as  a  Consequence  of  Articular  Ostitis  or 

TnuA — -Removal  ok  Siu^kjestrlim  Eioni  Hone — Recovery  with  an  ANctivLosKb 
joint. 

Henry  R — ,  o-t.  14,  canie  under  my  care  at  Guy's  Hospital  on  May  17th,  18G7,  for  ex- 
tensive disease  of  the  Bhaft  of  tin'  right  hmnerns  and  head  of  the  left  tibia  with  sinuses 
which  had  existed  for  several  yt^ais.  Thfi  left  ktn-e  hud  been  enlarged  from  eftn^ion  for  a 
year,  hut  liad  never  snp|>nrated.  When  admitted,  there  was  necrosis  ot  the  shaft  of  the 
humeinjs  and  likewise  of  the  head  of  the  tibia,  while  dead  bone  was  readily  felt  with  a 
probe  in  both  parts.  In  the  tibia  the  bone  was  clearly  near  the  joint,  which  wiis  enlarged 
from  expanded  bone  and  thickening  of  the  soft  parts  around.  There  was  nn  effusion  into 
the  joint,  and  hardly  any  movenH-nt  in  the  articulation.  In  November,  lH(i7^  I  removed 
a  niMss  of  diseased  bone  from  the  tibia,  and  lixed  tlie  leg  upon  a  splint.  In  Januory,  1808, 
I  removed  a  semiestrnm  from  tlie  arm,  which  included  nearly  the  whole  shaft  of  the 
humerus,  and  a  good  recovery  ensued-  In  six  months  the  patient  left  the  hospital  with  a 
stifl'kriee  and  a  sound  arm. 


Fio.  641. 


Case. — Disease  of  toe  Knee-.toint  as  a  result  of  Articular  Ostitis  ENDi^io  in 
Necrosis — Amputation — Recovery. 

Edward  L — ,  cet.  14,  came  under  my  care  at  Guy's  Hospital  on  September  Stli,  1868, 
for  disease  in  the  left  knee-joint  of  seven  years*  standing,  which  had  been  discharging  for 
many  years.  On  admission,  the  left  knee-joint  was  completely  disorganized  an<l  maeh 
enlarged;  it  was  also  partially  anehyh'sed.  Below  the  joint,  a  sinns  *^xisted  leading  inio  the 
hea<l  of  the  tibia,  and  through  this  sinus  dead  bone  was  felt.  The  boy's  health  wil-'  very 
bad,  and  it  was  clear  that  nothing  but  umpulation  coidd  he  enter- 
tained. His  urine  was  albuminous.  The  opemtioii  wsis  performed 
on  September  17th,  and  a  good  recovery  ensued.  On  «  xainina- 
tion  of  the  joint  which  was  disorganized  the  head  of  the  tibia 
was  found  to  be  perforated  with  a  channel  wbieh  led  from  the 
joint  to  a  mass  of  necrosed  hr>n<',  and  the  articuhir  facet  of  the 
tibia  was  likewise  necrosed.  T!ie  disease  in  the  joint  clearly  had 
been  secondary  to  the  disea:^!!  in  the  Irone.  The  preparation  is 
depicted  in  Fig.  tVil,  and  the  drawing  shows  well  the  coiiitition 
of  the  tibia. 

Remarks. — These  three  cases  show  well  the  results  of  articu- 
lar ostitis  when  passing  on  to  necrosis  in  the  knee-joint,  and 
fairly  indicate  the  kind  of  practice  that  should  be  applied.  In 
the  tirst  case,  nature  had  done  her  utmost  towards  obtuining  a 
cure,  the  ktiee  of  the  patient  having  been  on  ailmission  [wirtially 
anchylosed;  and,  had  it  not  be*.'n  for  the  presence  of  the  necrosed 
articular  facets  of  the  tibia,  a  complete  natural  recovery  would 
have  taken  place.  The  surgeon's  duty  in  this  case  was  clearly 
lo  remove  from  the  joint  what  seemed  to  be  the  sole  obstacle  to 

a  natural  recovery,  the  necrosed  bone^  and  the  complete  success  of  the  treatment  justified 
the  step,  for  the  boy  ukinmtely  had  an  adinirabh'  limb.  In  the  second  case^  the  di.s4'ase 
was  of  prt!cisely  the  same  character,  and  tmtural  processes  had,  also,  done  their  utmost 

r>7 


AbscoR*  of  Ubia,  burrowing 
lata  kuoc-jDlut  with  oooroala. 


898 


EXCISION    AND    AMPUTATION    IN    JOINT    DISEASE. 


towards  tlie  estaWishiiierit  of  a  ourf,  but  llie  presence  of  iiecrosetl  bone  in  ibis  cnse,  fM  in 
tlie  former,  irvK^rfe^nnl  with  tlie  rwoverv  ami  previ^ntefl  its  realization.  On  the  removal 
of  the  bone  from  outside  th«  joint,  natJiml  jtrocessea  went  on  without  interruption  towards 
the  attainment  of  their  end,  and  a  comjilete  recovery  with  anchylosis  was  obtained. 
In  the  last  case,  the  same  cause,  articular  ostitis,  and  tlie  isame  result,  disorganization  of 
the  joint  were  clearly  present ;  but  the  lw\'il  disease  in  the  bone  was  too  exlt-nsivc  to 
Jtllow  of  any  hope  of  good  being  derived  from  its  removal,  while  the  general  condition  of 
the  patient  was  loo  precarious  to  allow  of  the  attempt.  As  a  consequence,  the  only  ope- 
rative interft^rence  tliat  seemed  justiriable  was  carried  out,  and  the  issue  of  the  C4iu«^e  was 
all  that  could  be  desired.  In  di!»orgauization  ol  a  knee-joint,  therefore,  the  result  of  arti- 
cular oslifiji,  «)f  an  abscess  in  the  epiphysial  extremity  of  the  bone  bursting  into  the  joint, 
of  disease  in  the  epipb^'^ial  curtilage  between  ihe  shaft  and  epi|iliy8i«,  or,  of  a  *e<jue»tnjin 
in  one  or  oiher  of  the  bones  entering  into  its  formation,  some  operative  measure  i&  usually 
recpiired;  and,  when  the  diagnosis  of  the  ciise  is  tolerably  clear,  the  practice  ought  to  1m; 
deci<leil,  as  delay  cannot  be  of  any  uise.  The  disease  mnst  be  removed.  What  ought  that 
practice,  then,  to  be?  Should  it  be  excision  or  amputation?  Let  us  refer  to  facts  to  help 
\]A  towards  a  solution  of  these  points.  I  have  a  table  of  204  cu.9t^  of  timputation  of  the 
thigh  for  chronic  disease  of  the  knee-joint,  at  various  ages,  and  Mr.  Mac  Cormac  tabulates 
137,  the  total  making  4H1.  Of  these,  0(1  died  and  330  recovered,  the  mortality  being  22 
per  cent.,  or  1  in  Tt.  On  rci'erring  to  Dr.  Hodges'i^  >vork,  1  find  178  cases  of  tjrciiwn  of 
thf  Int^e  undertaken  solely  for  chronic  diseases  of  I  he  ktn-e,  <if  which  70  died,  and  108  re- 
cuvere<l,  tlw  mortality  of  excision  being  IVJ  [)er  cf^nt.,  ur  1  in  2^  citses.  In  this  compari- 
son, the  circutuslutice!*  are  exactly  simihir  ;  botli  o[a'^r»lions  being  undertaken  for  chronic 
joint  disease,  and  llie  mortality  is  exactly  (knibh*.  In  my  table  of  amputations,  I  have 
CMrefully  guanle-d  ngainsi  any  fallacy,  am!  luive  included  otdy  my  own  statistics,'  Mr.  Cal- 
Under's,*  Mr.  Mac  Cormac's,'  and  Mr.  Holmes',*  all  of  which  are  ecjnally  indisputable  ; 
and  in  the  table  of  excisions  I  have  gone  to  Dr,  Ilodges's  work,  who.  to  make  tbi*  ^»oint 
certain  stateji,  that  with  three  exce[)tiDns  performed  for  acute  inflammation  of  the  articu- 
lation, excision  of  the  knee  has  probably  never  been  undertaken  for  any  other  than  chronic 
disease  or  while  swelling.  Mr.  JSwuJir,  the  author  of  the  Jacks(mian  prize  essay  on  •♦  Ex- 
csion,"  and  a  warm  advocate  of  the  operaiion,  has  given  na  statistics  on  this  subject,  and 
from  his  bonk  (pp.  G2  and  G4)  I  have  extracted  the  following  I'acts: — Up  to  1865,  there 
hud  been  .SKI  cases  of  excision  of  ihi^  knee.  Of  thif*  number  *<.'>  difd,  or  2G.H  per  eenU^H 
{i  uf  tlte^e  dii'd  after  amputation  which  had  been  performed  in  39  ca^es  after  excisio^^^H 
Since  18»m,  74  cases  are  givt-n,  2.3  of  which  died  from  tJ»e  operation,  or  8.'J.7  per  cent.f??n 
4  nlso  died  out  of  11  thai  und*.^rwent  subsetjuent  am|>utation  ;  in  all,  2U  cases  out  of  the 
74  died,  or  .3J)  per  cent.  Mr.  Swain  gives  us  also  a  select  list  of  cases  numbering  82,  of 
which  1.^  died  from  the  etfecta  of  the  operation,  while  4  others  recovered  after  umputa* 
lion.  We  have  thus  472  cases  of  excision  of  the  knee  and  12!)  deaths,  or  27..'?  |>er  cent., 
lii  of  these  being  after  amputation;  41  other  cases  tniderweiii  amputation  and  recovered. 
Taking  the  whole  number  of  472  cases,  302,  or  ftS.'J  per  cent,  recovered  a\fter  excision; 
41,  or  8.7  per  Cfnt.  recovered  after  secondary  amjputation  ;  120,  or  27..*)  jfer  cent.,  died 
after  excision  :  the  raortidity  from  excision  was  thus  greater  than  from  amputation  in  the 
same  class  of  ciises,  the  relative  irrojvortion  being  27  to  22  per  cent.  '*  It  is  also,"  adda 
Holmes,  "a  somewhat  suspiciftus  feature  in  Mr.  Swain's  table  that  i\\\  the  302  rt^coveric* 
are  claimed  as  Iwing  with  useful  limbs.  If  the  information  had  been  at  all  adequately 
full,  there  wauhl  surely  have  bi^en  a  category  of  recoveries  with  the  limb  more  or  lew 
useless  ;*'  since  it  is  a  well-known  fact  that  the  utility  of  the  limb  in  many  casej*  in  which 
it  seemed  perfect  at  first  becomes  deslr*>yed  by  subsequent  changes.  In  childhood,  su*- 
pension  of  growth  is  not  an  unfretpient  result,  and,  when  the  %vhole  epiphyses  are  re- 
moved, it  is  lo  l>e  looked  for.  It  is  tnie  ihnt  Mr.  Swain  gives  somewhat  different  rtrsults 
frcmi  the  same  statistics,  as  he  actually  numbiTs  amongst  the  recoveries  after  excision,  all 
cases  that  subsequently  underwent  anjpijtalion,  thus  ol"  course  giving  a  far  too  favorable 
coloring  lo  the  opemlion  he  is  adrocathu/,  [Those  interested  in  statistics  will  fintl  u 
gaiisfactory  exhibit  in  the  essay  of  Dr.  Culbertson,  previously  mentioned,  where  nearly 
700  excisions  of  the  knee  are  analyzed.  The  raortidity  in  the  cjwes  of  chronic  dis»*a«'. 
was  less  than  30  per  cent.] 

If,  however,  we  look  to  the  retnftg  of  both  operations  as  prrformrd  at  dlfftrt-nt  perioHt 
of  a  lijcj  ».  point  of  comparison  of  immense  Importance,   although  entirely  igm»re<l 


I  'M«*d.'Chir.  Tr»ns./  vol,  xlii, 
•  '  Dub,  Quart.,'  August,  18tf8. 


»  Ibid.,  vol,  xlvii. 

*  *St,  Ot^orgo'a  Hosp.  R«p.,'  166«. 
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Mr.  Swain  nm\  other  advocates  of  excision,  und  I  wish  its  advocates  would  consider  well 
these  points  and  not  pnss  them  by  as  of  no  im|n>rtance,  the  followinji  striking  result  comes 
out: — ^In  my  own  fable  of  ara|iutations  for  chronic  disease  of  tire  knee  in  patients  under 
twenty  years  of  ajje,  out  of  (ill  cases  only  3  died,  or  4.3  per  cent.,  or  !  in  23  cases.  In 
excision  for  the  siime  cUlss  of  cases  performed  at  the  same  |ieriod  of  life,  out  of  97  cases 
27  died,  or  27.8  per  cent.,  or  1  in  3§,  the  ditferenl  degrees  of  mortalitv  of  tlie  two  opera- 
tions under  twenty  years  of  age  being  as  4.3  per  cent,  to  27.8  per  cent.  Excision  beinp 
nearly  seven  times  as  fatal  as  amputation  duritnj  young  h'fe,  it  may  thus  fairly  be  asked 
whether  the  advantages  of  excision  are  so  great  as  to  justify  its  performance  in  tt»e  major- 
ity of  cases  of  disea.se  of  the  knee  at  that  age.  In  ampatations  undertaken  between 
twenty-one  and  tbrty  yenrs  of  age  for  chronic  joint  disease,  out  of  1 IIJ  cases  38  died,  or 
32  l)*.'T  cent.,  or  1  in  3  ;  in  excision,  undertaken  under  similar  circumslanees,  out  of  74 
cases  3i)  died,  or  52.7  per  cent.*  or  more  than  1  in  eveiy  two  cases,  the  ditlerence  between 
the  mortality  of  the  two  o[»eration8,  32  per  cent,  and  52.7  per  cent,  respectively,  being 
20  pf'r  cent,  against  excision. 

£Culbertson's  elaborate  tiibles  show  that  excision  of  the  knee  has  a  high  death-rate  in 
children  under  five  y<isn*s,  but  a  murii  lower  mortality  between  tive  and  tifleen  ;  after  which 
age  the  danger  increases  with  the  iige  of  the  patient.] 

Summary — It  would  thus  a[»pear  that  it  is  in  young  ndtilt  life  that  excisions,  although 
always  more  fatal  than  amputation,  are  the  most  justifiable ;  tliat  in  cli»ldhoo<l  they  are 
I'ar  too  dangerous  ;  while  in  patients  jiusi  middle  age,  all  admit  their  inapplicability.  And 
yet  it  must  he  admittid  tliat  excision  of  the  knee-joint  is  a  goo<l  operation  ;  and  that  by 
it,  when  successful,  a  far  better  lind)  is  given  than  after  amputation.  The  truth  must  be 
recoj^uized,  however,  that  the  operjition  is,  as  hitherto  practised,  much  more  fatal  than 
amputation  ;  although  it  may  with  cr>nfidence  be  asserted  that  the  cases  in  which  ampu- 
tation has  been  perJ'ormt'd  are»aa  a  rule,  far  more  severe  than  those  in  which  excision  has 
been  [tructi'sed  ;  for  the  advocates  of  excision  are  di8[)08ed  to  operate  at  a  somewhat  earlier 
period  of  disease  tluin  the  advocates  of  amputation  ;  that  is,  (lie  former  often  remove  a 
disease  they  believe  it  is  inexpedient  to  leave  to  l)e  cured  by  natural  processes  ;  whilst  the 
latter  only  remove  a  limb  when  all  hope  of  a  natunil  cure  luis  passed  away,  an<l  the  opera- 
tion is  a  necessity  to  save  lite.  Are  I  lie  advantages  of  excision,  therefore,  so  great  as  to 
justify  a  surgeon  in  subrnitttug  a  jmtient  to  an  extra  risk  in  order  to  secure  tliem?  As 
hitherto  practised,  and  a.s  a  general  rule  in  surgery,  I  have  no  doubt  in  answering  in  the 
negative.  In  exceptional  cases,  the  risk,  it  is  true,  may  be  run;  but  excision,  as  a  rule 
of  practice,  does  not  appear  to  be  sound.  Whether  better  results  would  not  be  secured  by 
an  earlier  openuion  is  an  open  question.  Prof  llumplny's  cases  recently  published,  and 
my  cotleagues's,  Mr.  lluwse,  rather  tend  to  show  they  would;  for,  after  excisions,  under- 
taken with  a  patient  in  good  healtii,  or  at  least  not  worn  out  by  suppurative  mischief  a 
good  result  may  fairly  be  expected.  But  is  the  risk  of  the  ojieration,  when  performed 
under  these  favorable  circumstances,  so  slight  as  to  justify  the  surgeon  in  throwing  aside 
the  hope,  and  perha]is  fair  expectation,  of  securing  a  recovery  by  natural  processes?  Is 
excision  of  the  knee  to  be  an  operation  of  expediency  and  not  of  necessity?  We  want 
facts  to  prove  tliis  fully;  but,  as  far  as  present  experience  goes,  it  seems  to  show  that,  if 
the  o[>erntion  is  to  he  a  succeasfnl  as  well  as  a  general  one  in  surgery,  it  must  be  under- 
taken at  a  somewhat  earlier  period  of  disease  than  that  at  which  the  question  of  amputa- 
tion hiis  to  be  mooted ;  that  it  should  he  perffirmed  before  surgical  fever  has  reduced  the 
powers  of  the  patient,  and  comjilete  dJHorganijuition  of  the  joint  has  taken  ]dace.  In  fact, 
it  should  tif}t  be  practised  when  an  openition  is  demanded  to  save  the  life  ola  patient,  for 
under  such  circumstances  a  better  chance  is  given  by  amputation,  hut  when  the  local  dis- 
ease is  found  to  be  steadily  [uogressing  in  spite  of  treatment,  and  disorganization  is 
threatening.  As  a  suhslituie  for  amputation  undertaken  in  extreme  dise.nse  to  m\vtf  life, 
fticts  teJl  ugainst  the  practice;  as  an  o[)enttion  of  ex|H:-diency  to  gain  time,  the  few  tacts 
we  possess  tell  in  its  favor.  For  my  own  part,  I  am  dis|>osed  to  think,  that  under  these 
circumstances  there  seems  to  be  some  hope  that  excision  may  not  only  be  a  successful,  but 
ulso  a  justitiable  operation,  and  that  it  will  not  necessitate  an  increiused  risk  to  the  life  of 
the  [)atient.  In  dimbtful  cases,  amputation  is  the  more  desirable  as  it  is  the  safer  opera- 
lion  ;  and  since  the  great  object  of  our  profession  is  to  prolong  and  save  life,  other  objects 
ought  always  to  be  subsidiary  to  this  gre^it  aim.  In  acute  suppuration  of  the  knee,  exci- 
sion is  never  successful.  Excision  for  gunshot  wounds  has  been  proved  to  be  most 
itnsntisfactory  ;  incleed,  as  a  pnictice  in  such  cases,  it  seems  hardly  justifiable.  In  com- 
pound dislocation  it  hits  heen  successful.  Canton  and  M.  Spillman  have  published  such 
cases,  but  upon  the  whole,  the  evidence  we  possess  is  not  mucli  in  its  lavor  in  tniumatic 
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cases.  Resection  in  qases  of  deformity  as  i\  consequence  of  disease  is  probably  a  bettfr 
Held  for  the  operation  ;  and  Drs.  Barton  [of  Pliilndelijhiu],  and  Buck,  of  New  York»  Imvo 
demoristniied  Ua  value 

The  operation. — The  best  incision  is  that  practised  by  Ferguswjn,  and  suggested 
by  P:»rk  ;  a  straight  one  aero.^s  tlie  joint  below  the  patella  from  ihe  posterior  edge  of  i»ne 
eondyle  lo  the  eorresponding  part  of  the  other.  \Vin*n  !i«e  tisKues  over  ibe  knee  are  bad, 
the  incision  may  he  curved,  forming  a  flap.  The  old  H-t-hapi'd  incision  \»  now  rarely 
practised.  Iliin»pliry  tbllows  Mackenzie  in  inakinrj  the  st-niieiruular  incision  with  the 
eonvexity  downvvurd-J,  and  Biekersleth,  of  Liverpool,  niakes  a  vertieal  incision  on  the 
inner  side  of  tlie  patelhi.  The  joint  siiould  In.'  ()pi'iii*d  at  once  by  dividing  Ibe  Hg:imeniuio 
patella-  and  the  eap*ule  of  llie  join!,  an  assistant  flexing  the  leg  fully  upon  the  thigh, 
thereby  faeiliialing  this;  part  of  th«^  operation.  The  soft  j)art8  ought  then  to  be  turned 
back  oif  the  j)atellsi  and  tluil  hone  removed,  ihere  being  no  object  in  heaving  it,  but  many 
reasons  for  it*  removal.  The  joint  having  been  IVcely  exposed  by  the  division  of  the 
lateral  and  other  ligaments,  an<l  by  the  forcibh^  projecting  of  the  condyh^,  the  lower  two« 
thirds  of  the  cartihigiuous  extremity  of  the  femur  ia  to  be  exeined,  care  being  taken  not 
to  injure  the  popliteal  vessels  which  lie  in  close  contact  behind;  the  whole  of  the  epiphysis 
rIiouIiI  not  he  removed.  This  section  should  be  made  completely  at  right  angles  to  tl)0 
shaft  of  the  bone.  The  articular  surface  of  the  tibia  must  then  be  dealt  wiili  in  the  sanio 
way,  no  more  of  the  bone  being  removed  than  is  nece-s,*ary.  To  do  this,  tiie  bow  ^hwa 
known  us  Butcher's  i;?  the  bcBt,  the  section  being  made  from  behind  forwardd.      [The  ba« 

[Fio.  G42. 


Bate)irr'«  ••«.] 

devised  by  Butcher,  of  Dublin,  is  valuablp  in  many  excisions  becnuge  the  blnde  can  bf 
odjusled  at  any  angle  the  .surgeon  dnsin-s.]  In  both  btmes,  when  possible,  it  ia  well  not 
to  encroach  upon  the  epiphysial  cartilage.  In  dividing  the  bone,  care  is  required  not  to 
strip  off  the  perio'^teum  above  the  line  of  seetion.  AVhen  the  surfaces  are  not  beallhy,  or 
they  do  not  come  together  in  a  straight  line,  nnother  section  may  be  maile,  it  being  u  j»t»inl 
of  primary  iniporlance  that  a  perfect  adjusimt-nt  of  the  bones  shoulil  be  secured.  To  aid 
ihiji,  the  osseous  suture,  as  tirst  employed  by  Gordon  Buck,  and  practised  by  N^luton  and 
some  English  surgeons,  is  to  be  recomtneuded.  All  bleeiiing  ought  to  be  arrested  by 
ligature  ftr  torsion  of  the  vessels  or  by  cold  efliistons  (a  point  much  insisted  on  by  Prof. 
Humphry)  and  the  parts  brought  w«d[  together  by  sutures,  some  immovable  appanitus 
bt'irig  adjusted  before  the  patient  is  taken  from  the  operating  table.  The  sfilint  1  prefer 
is  the  one  tinjun-d  below  as  used  l>y  my  colleague,  Mr.  Howf^r.  It  is  nuide  of  tinned  iron, 
and  the  limb  is  fixed  in  it  by  a  waxed  bandage.  Dr.  P.  Heron  Watson  employ*  with  the 
plaster  of  Paris  un  atiterior  iron  sirspension  rnd.  Salter's  swing  h  an  invaluable  adjunct. 
[The  wire  splint,n.sed  by  Ashluirst,  and  Packard's  splint  are  veiy  convenient  forma  of 
appal  at  us.] 

Dr.  Humphry  first  fixes  the  limb  upon  a  posterior  splint  and  foot-piece,  then  iinitinf 
tlic  edges  of  the  wound  by  sutures,  he  rt|»plies  well  padded  long  splints  to  the  *ides  of  tbt? 
limb,  the  wound  being  left  exposed.  *' I  am  vi-ry  partieuhir,"  be  write**  (*Med..Chir. 
TrauH.,'  vol.  lii),  *'lo  adjust  tilings  well  and  tirmly  in  tiie  fir^^l  instance,  and  am  very 
unwilling  to  disturb  the  limb  afliTwards.  Indeed,  1  frejjuently  do  not  n'tnove  nt\y  of  the 
bandages  or  splints  for  five,  six,  or  more  weeks,  and  by  this  care  and  perfect  quiet  I 
endeavor  to  promote  immediate  union.  This  perfect  quiet  and  abstinence  frt»m  reitwtviil 
of  the  bandages  first  applied  is,  I  consider,  a  very  im[»orlant  item  in  Ihe  trejitment.  It 
is  equally  im[Xirtant  not  to  discontinue  the  splints  till  the  Ikjucs  nre  quite  firmly  united, 
lill  the  patient  can  raise  the  limb  from  the  bed  by  its  own  muscles,  without  any  movement 
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tnf[;  perceptible  between  the  libiu  ami  ffmur.  It  is  necessary  to  make  quitft  sure 
oFtliw," 

Dr.  Tliimpliry  a'Mi*  *'tliat  fxcijiion  of  (li«  knoe  i.-*  not  an  o|)*?rsitmn  of  much  (langt*r;" 
but  it  mu*t  be  reraembeied  ihut  lie  Jias  littler  or  no  faith  in  the  cure  by  natural  proccaaes. 

Vio.  643. 

SpUnl  for  «X«t(ltoB  of  knee. 


^ 


Hg.  1,  Splint;  Z,  Mltdlai?  htiT.  X,  fool-ptcpfi.  Flu.  2.  Limb  (Ixiul  tn  •pliut  kflvr  oprntlon  ;  A.  tnttttr««B ;  B,  iviit«r- 
li9d  vith  ptpo  (C) ;  I>,  WRXtid  bKHtUffe;  K,  loagitudliml  bHud  toMoppurt  Ituel  flxcd  !>}■  etmpplug  (R) ;  H,  bftuJ  lo 
■apport  spllAi;  0,  plll<tw. 

He  believes  auch  a  cure  in  the  bnlk  of  cases  to  bt?  hardly  worth  the  attempt,  antl  ivlvist"* 
that  excision  shoiihl  be  eniployt'il  early  so  as  to  bring  about  by  operation  that  eonflilioii 
which  we  would  ghidly  see  attained  without  such  interference. 


ON  SUPPFBATION  OF  THE  ANKLE-JOINT. 

When  the  anhJe-juiui  has  undergone  di>!or^ani/ation  and  is  suppnralintr*  the  benelit  to 
be  gained  by  a  free  incision  into  the  joint  is  very  ^«*eat,  a  cure  willi  a  lauvablc  articulation 
being  often  obtained  by  these  means.  Wbeti  this  end  ia  not  securecl,  u  recovery  by  anchy- 
losis may  Ire  kK»ked  for,  it  bein^  exceptional  for  any  more  active  interference  to  be 
retjuired,  except  when  the  bones  are  extens^ively  involved. 

When  necrosis  of  one  of  the  bones  entering  into  the  formation  of  tfie  joint  is  present, 
recovery  may  be  looked  for  on  the  removal  of  the  diseased  hone.  In  the  case  iUustraleit 
in  Fig.  041  1  removed  the  necrosed  npperlialf  of  tlie  Jistragalus 

with  an  adrairalde  result,  and  a  good  foot  with  some  amount  p,o.  544. 

of  movement  was  secured. 

I'nder  these  circu^l^stances,  excision  of  the  joint  has  been 
practised  and  with  sweeess,  1  have  perf<#rmed  this  oj»ei*ation 
on  three  occasionfi,  and  in  two  with  a  good  result ;  in  the  ma- 
jority of  eases  of  disorganized  ankle-joinls.  I  have  ohlaiiu-d 
pood  resnlls  by  the  expectant  treatment  and  tVee  incision. 
Kxcision  may  be  expected  to  be  puccessfol  when  the  disease 
is  limited  to  the  articular  surfaces  of  the  bones,  and  it  is  in 
Fuch  lh$)t  the  treatn>enl  by  incisions  and  the  ex|>ectnnt  priti- 
ciple  is  so  snccessfuh  When  the  disease  is  very  extensive,  it 
is  still  a  rjnestion  whether  amputation  is  not  probably  a  better 
practice,  Stokes,  howevei',  has  collected  tiity-ene  eases  of 
exeision,  thirty-eight  of  which  were  successful,  and  in  the 
'Dublin  Qnart.*  for  1H7<\  an  excellent  example  by  Dr. 
Murney  may  be  referred  lo. 

In  cases  of  injury,  of  com|vound  dislocation,  and  fracture  into  the  joint,  excision  ifl 
probably  a  sound  operation,  Mr,  H.  Lee  has  recently  adopted  it  in  two  eases,  and  Lan- 
genbeck  has  pnictised  it  frr-ely  with  success.  Hancock  (*  Lancet,'  1807)  gives  I'j  success- 
ful examples  of  the  operation,  quoting  lleyfelder  and  Jaeger's  practice  in  its  support.     In 
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such  cases*  however,  it  seems  well  to  practise  it  as  a  secondary  operation.  [Culhertfon 
gives  a  Tiiortiility  of8,;>  jut  eeiit.] 

With  res|weiL"t  to  the  opemtion  itself,  I  inay  quote  Hancock's  aa  practised  in  1851,  and 
given  by  Barwell  with  recerit  improvements. 

The  foot  ig  first  laid  on  lis  inside  and  an  incision  made  over  the  lower  three  inches  of 
the  poslfrior  edge  of  the  tibula.  AVla'ti  it  lias  reached  the  lower  eml  of  the  nialh.roiui<i,  it 
forms  an  angle  and  runa  downward  and  forward  to  within  ahoui  jjalf  an  inch  of  the  bivse 
of  the  outer  metatarsal  hone.  Tlie  aiignliir  Hu[>  is  reflected  forward,  the  fibula  alx>ut  two 
inches  above  the  raalleohis  is  thus  sulfioiently  cleared  of  soft  parts  lo  allow  culling  forcej* 
to  be  placed  over  il,  wlien  tht-  bone  C4in  then  be  nipped  in  two  and  carefully  dissected  out, 
leaving  uncut  the  tendons  of  the  peronei  longus  and  hrevis.  Tlie  foot  must  then  be  turned 
over.  A  simihir  incision  should  be  made  on  the  inner  side,  tlif  portion  in  the  fool 
terminating  over  the  proje<"tion  of  the  inner  cuneiform  hone.  The  flap  ought  then  to  b« 
turned  hack,  and  the  sheaths  of  the  Hexor  digitorum  and  [Mislerlor  tibial  tendons  expti^ed, 
the  knife  being  kept  close  to  the  bnne,  avoiding  tlie  artery  and  nervr.  The  inierntd 
lateral  ligament  should  be  severed  carefully  close  to  the  hone;  and  the  foot  is  now  twisted 
outwards,  when  the  nsiragaliis  and  tibia  will  prci^ent  at  l!ie  inner  wound.  A  narrow- 
bladcd  saw  inserted  between  the  tendons  into  the  inner  wound  will  pniject  through  the 
outer.  The  lower  end  of  the  tibia,  and  iIkmi  the  lop  of  the  astragalus,  should  he  sawn  off 
in  a  proper  direction.  The  only  vessel  t!iul  may  require  tying  is  one  of  the  lower 
brunches  of  the  peroneal  arten,\  The  wound  can  be  closed  with  sutures,  except  that  [lart 
opposite  the  breach  of  osseous  matter;  and  the  leg  and  foot  placed  in  a  sjdint  with  a  f«.»ot- 
board  and  cold  water  ap[died.  Mr.  Hancock  points  out  the  superiority  of  total  over 
partial  excision  of  the  joint.  Mr.  liey\  of  Leeds,  in  17G0,  was  the  lirst  surgeon  who 
resected  the  lower  ends  of  the  tibia  and  Hhula  for  compound  dislocation,  and  Moreau,  in 
179*J,  for  disease.  Hancock,  however,  was  the  first  to  resect  the  joint  as  a  whole.  This 
operation  has  grown  in  favor  during  the  last  few  years,  and  in  select  casBS  is  doubtleM 
beneHcial. 

ON  SUPPURATION  OF  THE  SHOULDER-JOINT. 

Suppuration  of  the  shoulder-joint  is  as  successfully  treated  by  free  incisions  into  and 
the  removal  of  necrosed  hone  from  the  joint  as  the  same  affection  of  any  other  articulation, 
and  only  when  this  Irealment  has  failed  or  is  inapjilicable  are  more  severo  nifasure^ 
required. 

Excision  of  the  shoulder-joint,  or  rather  of  the  head  of  the  humerus,  is  an 
excellent  o|^eralion  in  gunshot  wound  of  the  joint,  in  componad  dislocation,  or  in  casi's 
of  disciise  where  a  cure  by  natural  processes  has  lailed  after  judicious  treatment,  owing 
either  lo  the  extent  of  disease  in  the  bone,  or  the  geneiiil  feebleness  of  the  patient's  power*. 
♦*The  ultimate  results  of  excision  of  this  joint,  whether  for  injury  or  disease,  Aivi  very 
satisfactory,"  says  Hodges,  but  tliey  are  not  more  so  than  the  ultimsUe  result*  of  a  euro 
by  natural  processes,  even  with  anchylosis;  for  whatever  may  be  the  capabilities  of  an  arm 
after  excision,  they  are  equalled  after  a  natural  cure.  Under  both  circumstance'*,  in  the 
majority  of  cases  almost  every  moveiuent  can  be  efl'ected  except  any  overhand  one,  sliict^ 
tlie  arm  cannot  be  raised  above  the  8houi<ier.  A  num  whose  shoulder  I  excised  fourteen 
years  ago  wtis  a  coachman  in  1872  and  could  drive  a  [lair  of  horses  with  ease.  A  nmn 
upon  whom  ]Mr.  Key  operated  was  snbsequenlly  able  to  carry  on  his  occuf>alton  as  ii 
hammerman  at  a  large  engineer's;  and  another  case  operated  upon  by  the  same  surgeon 
twenty-one  years  before,  in  June,  18G9,  could  ''•ghoe  horses  with  any  man,"  and,  as  • 
blacksmith,  felt  no  want  in  his  arm. 

In  gunshot  injuries  to  the  shoulder,  excision  is  now  a  recognized  operation,  the  ex|>«Ti- 
ence  acquired  in  the  American  war  having  decided  the  point.  Dr.  Otis  (Circular  (\)  Um 
recorded,  that  in  '2^r2  cases  of  primary  excision,  23  per  cent,  died;  and  in  323  Si'contlarr, 
38  per  ceiil. ;  primary  excisions  being  thus  more  successful  than  seciuithiry. 

In  cases,  also,  of  tumors  involving  the  head  of  the  bone  other  than  cancerous,  excisinn 
is  an  o[)eralion  of  value. 

The  operation. — The  best  incision  is  the  vertical,  from  the  acromion  prt)crs»  thrnu^h 
the  tliickness  of  the  deltoid  down  to  its  insertion.  Some  make  an  anterior  in  front  of  tft 
deltoid.  Nelaton  used  the  transverse  and  Aston  Key  the  deltoid  flap.  Whew  the  ve 
tical  incision  is  ma<le  down  lo  the  bone,  its  head  should  be  successively  rotated  outwti 
and  then  inwards,  the  surgeon  making  a  transverse  cut  across  the  tuberosities  to  ditij 
the  insertions  of  the  scapuhir  muscles.  The  capsule  may  then  be  divided,  and  the  bn 
of  the  bone  turned  out  of  the  wound  and  resected  through  the  tuberosities.     'i1u-  l<in 
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tendon  of  the  biceps  rrneds  no  special  nttcntiod,  as  in  cases  of  tlis<'iise  it  1ms  probubly  long 
gone  or  become  fixed  tt»  the  {iroovc,  and  alter  resection  of  the  joint  it*  of  no  vahie.  When 
fhe  glenoid  cavity  is  diseased,  that  is,  when  deud  bone  is  (Jeteeled  in  it,  it  should  be 
removed;  but,  in  a  general  way,  it  re<|iiires  no  treatment.  "When  tbe  vertieul  incision  is 
employed,  it  is  expedient  to  make  an  opening  |>osteriivrly  ihrongb  the  soft  paiiH  at  a  point 
corre8yK)nding  to  the  upper  end  of  the  himierns  i'rir  the  purpose  of  dnunafre — this  opening 
being  kept  piitent  by  means  of  u  ilniimige  tube.  "Whatever  vessels  are  divided  «.honld  be 
twisted;  and  tlie  posterior  circiinillex  artery  at  times  gives  trouble.  After  the  openition, 
rlie  arm  should  be  abdneted  and  plneed  on  a  pillow,  iliu  edges  of  the  wound  carefully 
brought  together^  and  water  dressing  or  dry  lint  afjplied.  As  soon  as  repair  has  fairly 
taken  place,  the  jinlient  may  get  up,  the  arm  being  well  8Mpported  in  a  sling.  Three  or 
four  months,  however,  are  usually  required  before  a  useful  arm  is  secured. 

In  this  operation,  M.  Oilier  makes  much  of  jtreserving  the  periosteum,  turning  it  baek 
off  the  bone  with  all  the  soft  parts  by  means  of  ras]>at«ries.  This  is  not  so  diilk'ult  in 
cases  of  disease  as  might  be  fancied,  a  cut  with  a  strong  knife  (U)wn  to  llie  t»on<.'  ?*liould 
so  divide  all  the  soft  tissues  over  tbe  bone  as  to  give  admission  to  the  edge  of  a  raspatory 
for  tbe  purpose  of  turning  them  back.  Oilier  has  done  this  on  four  occasions  with 
success.  In  resecting  the  bone,  no  nu»re  need  be  removed  than  is  necessary  beyond  the 
head  and  half  the  tuberosities;  but,  wiien  the  section  is  not  healthy,  anoiher  may  be  innde. 
Four  or  tivc  inches  of  bone  have  been  removed  in  6ome  cases,  and  yet  a  useful  iimb 
remain. 

[Excision  of  tlie  SOaptlla It  may  t>c  proper  to  mention  here  excision  of  the 

scapula,  which  is  i>ccasionaIly  ret|uired  for  caries,  necrosis,  or  injury,  Syme  recommended 
a  T-shape<l  incision  with  the  upper  or  horizontal  cut  extending  from  the  acromion  to  the 
vertebral  border  of  the  bone,  while  the  second  incision  was  vertical.  Other  incisions  have 
been  practised,  as  much  depends  on  the  extent  and  location  of  the  disease,  i^arlial 
excision  of  the  bone  is  more  frecpient  than  the  removal  of  the  entire  scapula.  A<lelmann, 
of  IX>r|iat,  gives  lo.'l  cases  of  partial  excision  of  the  scapula  for  injury  with  a  mortality  of 
20.3  pel*  cent.,  and  41  cases  of  (his  operation  for  disease  with  a  dealh-nilc  of  l\K't  per 
cent.  In  the  cases  ot  complete  ex<'ision, analyzed  by  him,  there  were  22  thr  injury  with 
u  mctrtality  of  li7.*2  fier  cent.,  and  4-'3  for  dinease  with  1')  [»er  cent,  mortality. 

Excision  of  the  clavicle  and  ribs Th«se  operations  are  rarely  demanded,  but 

are  at  times  justiMable.  The  n|ieration  is  to  be  performed  in  either  instance  on  geneml 
principles.     In  resecting  the  ribs  the  pleura  should  be  pushed  oil'  if  possible. — J.  li.  R.j 


ON  STTPPURATION  OF  THE  ELBOW-JOINT. 

There  is  a  groat  difference  amongst  surgeons  as  to  the  treatment  of  a  suppurating 
elbow -joint.  In  the  Scotch  school,  excisi*)n  is  employed  very  freely*  under  the  belief  that 
a  belter  arm  more  generally  Ibllows  such  a  practice  than  results  from  a  cure  by  natural 
processes*  and  that  a  joint  with  better  movement  is  secured  in  a  shorter  time.  I  cannot 
eay  that  I  agree,  in  this  opinifm,  for  in  elbow-joint  disease,  where  [>us  is  let  out  by  free 
incisiong  and  good  reparative  t)Ower  is  present,  recovery  with  a  movable  joint,,  and  one 
admitting  of  pronalioti  and  supination  of  the  hand  is  by  no  means  uncommon.  In  other 
cases,  anchylosis  of  the  humero-ulnar  joJtit  nu»y  tuke  place  at  a  good  angle,  and  pronation 
and  supination  of  the  hand  retained;  wliile  in  another  class,  anchylosis  of  bulb  bones 
iiuiy  take  jdace  witli  a  very  useful  arm;  an<l  this  result  is  secured  by  no  greater  cx[)endi- 
liire  ot  tinui  than  is  required  ibr  repair  aff4^r  excision,  and  without  the  risks  of  an 
openition.  In  synovial  disease  ending  in  disorganization,  this  resuh  is  far  from  being 
uncommon;  indeed,  in  such  cnses  excision  is  rarely  called  for.  In  bone  disease  ending  in 
necrosis,  however,  the  same  rules  do  not  afiply,  for  under  such  circumstances,  no  operation 
is  of  greater  value  than  excision.     (Fig.  Ol.'i.) 

In  all  csises  of  disciise  of  the  elbow-joint  in  which  natural  processes  are  incompetent  to 
effect  a  cure,  excision  should  be  perlormeJ;  ampuiatiou  being  bad  recourse  to  only  when 
excision  is  inapplicable  or  has  liiiled.  In  cases  of  compound  dislocation,  or  fracture  into 
the  joint,  excision  is  an  excellent  operation,  and  to  gunsliot  wounds  the  satne  observations 
apply.  Amputation  of  the  arm  for  injured  elbow  ought  to  be  performed  in  quite  excejj- 
tiofuil  cases.  Several  inches  of  bone  may  be  taken  away  in  the  operation.  Mr.  Tudor, 
of  Dorchester,  removed  Hve  inches,  the  patient  subsequently  iiaving  an  arm  capable  of 
extensive  motion  in  every  direction,  and  with  which  he  could  lift  a  heavy  chair  (' Mcih 
Chir.  Trans.,*  I«o8). 
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Fro.  645. 


Operation The   best   incision  i*  the  vertical  one  over  the  olecranon   prrwess  ha 

pnictipt'd  by  Lungenbeck  and  the   Fn'ntrh  8iirj,'eons->  exl^-ndinr;^  from  ihree  inches  above  to 

two  below  the  joint,  the  ineii^ion  dividing  all  the  tissues 
down  to  the  hone^.  The  mM  purts  should  tiien  be  care- 
fully separated  from  the  bone^imd  dmwn  tiside,  the  ulnar 
nerve  Ijeing  nused  from  the  inner  condyle,  with  the  inner 
hnlf  ofthe  triceps  tendon  and  fascia.  No  transverse  I'n- 
eision  across  the  tric&pt  tendon  should  be  made,  it  being  n 
very  important  thing,  as  recommended  by  Dr.  K.  llod^je^, 
o'f  Anjerira  ('Hammond's  Es?>ays/  1864),  and  recently 
well  demonstrated  by  Msumdir  ('  Brit.  Med.  Journal,* 
1871),  to  retain  the  tricep!*  tendon  and  fascia  us  it  p4is>ei 
over  the  olecranon,  witii  tl»e  fascia  of  the  forearm  and 
anconeus  mnsclo ;  a  tiiirk  body  of  muscle  and  fascia  being 
in  this*  way  retained^  exti-mlinf;  from  the  arm  above  to 
the  forearm  below,  which  adds  materially  to  the  extend- 
in«r  power  and  subsequent  value  of  the  limb  (K){^.  t»4t'.). 
The  articular  ends  of  the  hones  should  then  be  turned 
out  and  removed.  The  surjreon  need  not  be  too  s^mring 
ill  his  sections.  In  all  cases  the  whole  of  the  urticuhtr 
facets  should  be  resected,  and  when  the  bone  at  the  point 
of  section  is  not  quite  healthy  a  second  piece  had  better 
be  removed.  "  If  only  the  extreme  ends  of  the  btmes  be 
sawn  off,  anchylosis  will  most  likely  take  place;  while  if 
the  amount  above  prescribed,  viz.,  the  whole  condyloid 
extremity  of  the  humerus  and  all  tiie  sigmoid  cavity  of 
the  ulna  wJth  the  head  of  the  nvlius,  or  eveti  little  more  on  both  sides,  be  taken  away, 
free  motion  may,  under  favurable  ctrcumstanceSj  be  expected  (,Fig.  647).     (*  Uolmea'a 
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System/  vol.  V.)  I  have  at  time.-  rejrrelled  not  havin*;  excised  enoug 
of  hone,  and  particnhirly  of  the  humerus;  indeed,  I  siron^fly  udvii«^ 
the  surgeon  in  all  ciises  to  be  free  in  his  section  of  this  bone,  more 
particularly  in  excision  for  anchylosis.  When  possible,  it  is  well  to 
preserve  the  insertions  of  the  biceps  and  brachialis  anlicus  lendon«  by 
pressin*;;  them  back  from  the  bones.  To  pn'siTve  the  iH'riosteiim  in 
the  operation  as  advocated  l*y  Oilier  and  LangenlHjck,  does  not  appenr  from  published 
facts  or  scientific  reasonings  to  be  a  nuiiler  of  inj|iorlance. 

AftiT  the  operation,  all  hemorrhage  having  been  arrested  by  torsion  and  the  application 
of  cold  or  very  hot  wnler.  or^  what  is  preferable,  iodine  water  (5ij  ad  ()j),  this  mixture 
checking  capilJury  bh^edinpj,  the  edges  of  the  wound  slmuhl  hv  broujjht  together  at  it^^ciidft, 
adniinaofe  tube  introduced,  and  the  arm  fixed  al  an  obtuse  ant»le  upon  such  n  screw  splint 
as  that  ma<le  for  me  and  (ignred  above,  tlie  splint  allowing  every  movement  f  Fig.  ♦•iTi, 
moderate  pressure  Ixnng  apidied  and  niainJatne*!  lor  a  few  hours  by  means  of  »  bao'  , 
Abstdute  rest  should  be  maintained  till  the  wound  lias  fairly  healed  and  the  powers  ul  iJ 
[>atient  been  restored,  when  passive  movement  should  be  commenced  with  pronation  and 
supination  of  the  hand,  the  object  of  this  operation  being  not  only  to  remove  the  diseaise 
but  to  obtain  a  movable  joint.  When  anchylosis  follows,  the  o|K'nition  in  a  DM^i»ur«  i» 
unsuccessful,  for  it  has  failed  in  one  of  its  greatest  advantages.  In  iho  most  favorublo 
cases,  the  amount  of  movement  that  is  obtained  is  all  that  could  he  wished,  ind«^d,  it  i* 
little  less  than  that  of  the  healthy  joint ;  in  some  cases,  however,  the  joint  is  too  loose  lik 
a  flail,  in  others  it  is  stiff,  whilst  in  another  class  Hexion  and  extension  are  good,  but  pi 
nation  and  supination  fail.     In  Mr.  Syme's  case  of  a  man  who  had  acted  n^  a  niUway^ 
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guard  up  lo  llie  timn?  of  lus  deaths  nine  years  aftor  the  optTation,  when  tlie  joint  was  dis- 
sected, tlif  wliia  and  lumuTiis  ueiT  urilU'd  by  ligamentous  unioiHantl  the  rud  oF  (he  radius 
wius  [tolished  oft'  and  phiycd  on  I  lie  humerus  and  ulna  upon  a  malorial  much  regenibling 
cartilage.  If  the  ulnar  nt;rvij  Uo  injured,  much  wasting  of  the  muscles  must  occur;  if 
divided,  union  of  the  ends  nioy,  however,  take  place.  .Syme  has  recorded  such  u  case, 
When  disease  retunis,  a  second  resection  may  be  periornrcd,  and  even  a  third.  When 
dead  bone  follow?;,  it  may  be  removed  ;  indeed,  nothin<^  should  be  left  untrietl  before  uinpu- 
lation  is  [vrapliseil.  I  liuve  performed  the  operation  twenty-five  limes,  and  have  never 
iiad  to  resect  a  second  time,  or  to  amputftte;  and  in  two-thirds  of  the  cases  good  move- 
ment was*  obtained. 

T'artial  reseeiirHis  of  the  elbow  are  to  Ite  condemned*  ns  a  rule,  exi>erience  having  ii.di- 
caltil  lluil  they  altuopt  always  end  in  anehybMis  of  the  joint.  In  IHtU,  however,  my 
eolleiigtie,  Mr.  Birkett,  excised  the  olecranon  for  local  disease  following  an  injury,  tiie  man 
recovering  alter  many  months'  Ireatmeul  with  a  slightly  movable  articulation.  I  have 
also  recently  (1H77)  done  the  same — a  barrow  man,  let.  3H,  recovering  with  a  joint  fixed 
at  a  very  obtuse  angle,  with  limited  movement.  I  have  likewise  renioved  from  a  disor- 
ganized  elbow-joint  of  a  woman,  the  necrosed  olecranon  proce.-»9  with  a  good  result,  the 
humerus  and  ulna  subsequently  anchy losing,  the  radius  and  hand  retaining  all  their 
movement. 


[Kio.  648. 


ui 


ON  SUPPURATION  01  THE  WKIST  AND  CARPAL  JOINTS, 

In  this  affection,  operative  interference  is  mrely  eulted  for,  beyond  free  incisions  for  the 
evacuation  of  pent-up  pus,  and  removal  ol  dead  bone,  recovery  being  aideil  by  ihe  absolute 
itumobility  of  the  hand  and  lingers,  and  such  constitutional  remedies  as  the  wants  of  the 
individual  case  suggest.  When,  however,  such  means  fail,  or  the  local  disease  is  too 
extensive  or  severe  to  allow  of  a  natural  recovery,  excision  of  the  joint  should  be  per- 
formed, Linler,  Hancock,  and  others  have  had  successful  ex.'imples.  The  best  method  of 
perforinifig  tlie  openilion  is  that  of  Langenbe?ck's  by  means  of  a  single  free  incision  over 
the  dorsum  of  the  wrist  extending  along  the  centre  of  the  metacarpal  bone  of  the  index 
finger.  By  this  incision  the  lower  piirt  of  the  radial  tirtery  is  avoitled,  and  ample  room 
given  for  the  compleliim  of  the  operation.  Through  the  o|ieiiing  made  the  carjtal  bones 
can  readily  be  turned  out  and  the  bases  of  the  metac:ir[)ul  bones  with  the  extremities  of 
the  radius  and  ulna  excised;  the  tendons  of  the  wrist 
lieing  held  aside  M'ith  ease.  In  peHbrming  this  opera- 
tion I  have  been  struck  with  the  facility  with  which 
it  can  be  eftecled,  and  believe  it  to  be  preferable  to 
the  coinpamlivcly  dilFicidt  and  complicated  meihoil 
suggested  by  Lister,  which  is  lo  be  commenced  by 
an  incision  miule  in  frotit  over  the  second  meta- 
carpal bone  internal  to  the  tendon  of  the  ext»'n- 
sor  seeundi  tnternodii  pollicis,  and  running  along 
the  back  of  the  carpus,  internal  to  the  same  tend<ui 
as  high  as  to  the  baj*e  of  the  styloid  process  of  the 
radius  i  the  soft  parts,  including  the  extensor  secundii 
internodii  and  the  radial  artery,  being  <rautiously 
detached  from  the  bone,  external  to  this  incision, 
and  the  tendons  of  the  radial  extensors  of  the  ^v^i^l 
l>eing  also  severed  from  their  attachments,  the  exter- 
nal bones  of  the  car|»us  will  be  exposed.  When 
this  lias  been  done  sutliciently,  the  next  step  is  to 
sever  the  trapezium  ir«<m  the  other  bones  with  cut- 
ting pliers,  in  order  to  facilitate  tlie  removal  of  the 
latter,  which  should  be  done  as  freely  j«s  is  found 
convenient.  The  opemlor  now  turns  lo  the  ulnar 
side  of  the  incision  and  cleans  the  carpal  and  meta- 
carpal bones  as  much  as  can  be  done  easily.  The 
ulnar  incision  is  then  ma<le ;  it  should  be  very  free, 
extending  from  aWnt  two  inches  above  the  styloid 
process  dowfi  to  the  middle  of  the  tifth  met^icarpal 
bone,  and  lying  near  the  anterior  edge  of  the  ulna,     ter.)] 
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A.  Radial  ft rt<*Ty.  B.  Teadon  of  ost«n«»r 
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U.  Extensor  carpi  radinllft  longinr.  I.  E.\tcu> 
•or  c»rpl  rKdiitU*  t>r«5rior.  K.  Bxt«tii«or  emrpi 
iiluarU.     L  L.  Lib«  of  radial  Ibclaloa.     (LI*- 
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The  dorsal  line  of  this  incision  is  then  raised  alonor  with  tliv  tendon  of  the  extensor  carpi 
iilnari*,  which  sliouKl  not  be  isolated  from  the  skin,  but  €ut  as  near  its  insertion  a*  po-t- 
sible.  Afterwards  the  common  extensor  tendons  should  be  raised,  and  the  whole  of  the 
posterior  aspect  of  the  carpus  denuded  until  the  two  wounds  communicate  freely  to- 
gether, though  the  radius  is  not  as  yet  cleaned.  The  next  step  is,  to  clean  the  ante- 
rior aei>ect  of  the  ulna  and  carpus,  in  doing  which  the  pisiform  bone  and  hooked 
process  of  the  unciform  are  severed  from  the  rest  of  tlie  carpus,  the  former  with  the 
knife*  and  the  latter  with  the  cutting  pliers.  In  cleaning  the  anterior  aspect  of  the 
riirpug,  care  must  he  taken  not  to  go  so  far  forward  as  to  entlan;;er  the  deep  |Milinar  andi. 
TIju  ligainpnts  of  tlie  internal  carpal  bones  being  now  siiiHcientty  divided,  they  should  be 
removed  with  blunt  bone  force(>i>(;  next,  the  end  of  the  ulna  is  made  to  protrude  from  the 
incision  and  sawn  off  as  low  down  as  is  consistent  with  its  condition,  but  in  any  eiuse 
above  its  radial  articuhitioii.  The  end  of  the  radius  can  then  be  cleaned  sufficiently  to 
allow  of  its  being  protruded  and  removed.  If  this  can  be  ilone  without  disturbing  the 
tendons  frotn  their  grooves,  it  is  far  better.  If  the  level  of  the  section  is  below  t\\f  upjier 
part  of  the  cartilaginous  facet  for  the  vilna^  the  remainder  of  the  cartilage  must  be  cut 
away  with  the  pliers.  The  operator  next  attends  to  the  metacarpal  bones,  which  are 
pushed  out  from  one  or  the  other  incision  and  cut  o!F  with  the  pliers,  so  as  to  remove  the 
whole  of  these  CArti  I  age-covered  portions.  The  trapezium  bone  which  was  left  in  the 
early  state  of  tlio  opf^ralion,  can  now  he  carefully  <liss<^cled  out,  so  as  to  avoid  any  injury 
to  the  tfudon  of  the  tli*xor-ciirpi  radialis  or  to  the  radial  artery,  and  the  articular  surface 
of  the  first  nn'tacar|ial  lione  then  becomes  exposed  and  removed,  I.astly.  the  cartilaginoui j 
portion  of  the  pisiform  bone  is  taken  away,  Init  the  iion-articuhir  part  is  left,  unless! 
diseased,  in  which  ca'^e  it  should  be  entirely  removed.  This  remark  applies  to  the  houkeffl 
process  of  the  unciform.  No  tendons  are  dividicl  in  this  operation  except  the  extensor»| 
of  the  wrist.  In  order  to  insure  motion  of  tlie  fingers,  passive  movements  should  b(j 
performed  from  a  vt^ry  early  jicriod  after  the  operation.  For  this  purpose,  Lister  places  the 
limb  in  a  splint  with  the  |mlm  of  the  hand  mised  by  a  wedge  <if  cork  fixpd  below  it,  ■^ 
that  the  joints  of  tlie  fingers  can  be  moved  ivithout  taking  the  limb  otf  the  apf»nratus. 
When  the  splint  is  removed  some  flexible  supjiort  is  required  for  some  lime.  (  Vide  Li»- 
ter'-*  pa|»er,  'Lancet,'  lH«ir>.) 

Excision  of  the  joints  of  the  thumb  requires  no  description,  and  may  be  made 
by  a  vertical  dorsal  incision  that  interferes  but  little  with  the  tendons  of  the  (Mirt.  The 
operation  is  very  good,  and  should  always  be  [>eriorm«d  where  possible  for  disease  or  in- 
jury. I  have  done  it  on  many  occasions  with  a  good  result,  and  at  times  recovery  hai* 
lM*en  followed  by  movement.  In  the  case  of  a  man  with  neglected  dislocation  in  which  I 
performed  it,  hertnetically  sealing  the  wound  with  lint  and  the  compound  tincture  of  l>^n- 
zoin,  rapid  recovery  followed  with  a  movable  joint.  In  a  second  case,  iu  which  I  excised 
the  phalangeal  joint  of  the  thumb,  a  like  result  ensued. 
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ought  never  lo  be  resorted  to  until  all  hoj>e  of  a  cure  by  natimjl  processes  Ims  been  given 
up  or  Jailed;  until  incision  into  or  the  removal  of  necrosed  Imne  from  the  joint  ha«  lieen 
deemed  unsuitable,  excision  of  the  joint  inexpedient  or  inapplicable,  or  the  progressive 
njiture  of  the  disease  and  it^  sapping  |jowers  reveal  the  fact  that  if  the  dis«?ttse  be  not  re- 
moved the  life  of  the  patient  is  likely  to  be  sacrificed.  In  amputating  for  joint  disejise,  a§ 
for  injuries,  tumors,  or  other  causes,  the  principles  of  'Hhe  least  sacrifice  of  iMirts"  shouldj 
be  followed,  and  no  more  of  the  body,  under  any  circumstances,  ought  to  be  taken  away 
than  the  necessities  of  the  case  demand.  To  carry  out  this  principle  the  surgeon  may,  in 
pathological  amputations,  fearlessly  divide  tissues  infiltrated  with  organized  inllamnintory 
proilucls,  and  even  cut  through  the  walls  of  sujipurating  cavities  or  diseased  joint*,  mor 
particuhu'ly  to  save  amputating  alK)\e  a  joint.  The  value  of  this  pmctice  1  have  fult| 
illustrated  ('Lancet,'  Jan.  2;]d,  1K7,'»). 

Amputation  for  disease  of  the  hip,  shoulder,  and  elbow-joint  is  peiformed  in  only  exeep 
tional  cases,  an<l  for  the  knee  and  ankle,  it  is  yearly  Iwjcoming  less  common.     Yet  it  U  a 
valuable  operation  in  proper  cases  as  well  as  the  means  of  saving  many  lives.     The  mor- 
tality of  amputation  for  chronic  knee-joint  diseas^i'S.  at  Guy'g  Hospital,  is  only  one  in  seven, 
and  in  young  people  under  twenty  years  of  age,  one  in  twenty.     In  amputation  for  dift-j 
ease  of  the  knee,  where  the  end  of  tlie  femur  is  sound  and  the  articular  facet  alone  did 
the  surgeon  should  sacrifice  as  little  of  the  thigh  as  possible,  the  amputation  should 
almost  at  the  joint,  and  the  femur  divided  througli  its  condyles,  or  just  above,  as  in  Sloke^V 
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ampiilafion ;  a  larger  section  of  bone  should  only  be  made  when  the  necessity  of  the  case 
demands  it.  In  disease  of  tlie  ankle-joinl,  when  excision  and  every  smaller  openition 
Bijch  us  the  removal  of  dead  Ijone  has  Uvvn  put  aside,  Pirogofl's  openition  ahoidd  be  em- 
ployed in  preference  to  nmpMtatJon,  if  the  ealeis  with  the  integument  over  it  ]>e  sound;  or 
Syme^s  ampntulion,  unletna  the  dii!>e.ise  of  the  artii^ular  end  of  the  tibia  it*  too  extensive. 
To  amputate  u  soimd  foot  for  disease  confined  to  tlje  ankle-joint  is  a  measure  which  can 
only  be  justitied  by  peculiar  circumstances,  and  us  a  general  pnictice  is  to  be  condemned. 
Amputation  of  the  arm  for  diseased  elbow  is  still  Itrss  justifiable,  unlfss  the  local  disease 
i»  too  extensive  to  allow  of  excision,  or  the  powers  of  the  patient  too  feeble  to  admit  of  the 
attempt. 

LOOSE  CARTILAGES  IN  JOINTS. 

Loose  bodies  ordinnrily  called  loose  cartilages  are  found  in  joints,  and  are  most  common 
in  the  knee,  yet  are  met  witb  in  tlie  elbow,  ankle,  and  other  joints.  Tliey  are,  doubtle.ss, 
genenilly  developed  in  the  stib-synovial  cellular  tissnes,  and  as  tbey  increase  in  size  en- 
croach upon  the  cavity  of  tlie  joint  by  pushing  tbe  .synovial  membrane  befon;  them,  and 
ajjpear  as  warty  or  more  or  less  (ieduneulatc<l  iriiigrd  growtb»  ban<rinjj  irjto  the  cavity. 
They  may  be  single  or  multiple,  and  of  .ill  si/es  up  to  tbat  of  a  sntall  walnut.  Wh^n  one 
of  the  masises  hecon>es  detached,  a  "loose  c-iirtilage"  is  said  to  be  present.  ,Tohn  IlunttT 
taught,  and  Rokitansky  believed,  that  they  tire  formed  by  the  organization  of  fihrinou!? 
coagnia,  but  evidence  is  wanting  to  prove  this  view,  for  most,  as  poinletl  out  by  Ruiney, 
contain  ill-formed  carlilage-cells  and  ossific  matter  and  true  hone- 
lacuna?  are  at  times  present  (Fig.  Oil)).  Paget  (*  St.  I?arth.  Ilosp, 
Rep.,*  187'^J  has  recently  given  good  evidence  of  the  truth  of  T«>idc's 
suggestion,  that  some  of  .these  bodies  are  really  sei]uestra,  and  that 
■*ju8tas  a  blow  on  bone  or  tooth  may  induce  necrosis  and  exibliutitm 
without  signs  of  desirwctive  inflammation,  so  may  it  with  articular 
cartilage;  atid  the  chamcterislies  of  these  cases  will  be  that  aftt^r 
injury  to  a  previon^^ly  healthy  joint,  a  loose  body  is  found  in  it  having 
the  8hape,  and  gcn<^ral  jwpect,  and  texture  of  a  piece  of  articular 
cartilage  witli  or  without  some  jiortion  of  subjacent  bone,  and  with 
its  cariilage  corpuscles  arranged  after  thr  manner  of  the  artirular 
cartilage."     Dr.  Adams,  of  Dublin,  connet'ts  their  presence  witli  osleo-arthritis. 

A  report  upon  these  bodies,  with  miciiiscopica!  drawings  kindly  etched  for  me  Ijy  Dr. 
Goodhart,  will  help  to  the  solution  of  some  of  these  points: — 

"The  term  'loose  cartilage'  is  ap|>lied  to  two  conditions  which  are  totally  distinct  ;  the 
one  where  a  portion  of  thti  normal  articular  cartilage  has  been  detached  by  injury  to  the 
joint,  and  lies  louse  in  its  cavity  ;  the  other  where  bodies  of  more  or  less  consistence,  often 
cartilaginous  or  bony,  are  found,  and  which  are  new  formations. 

•*  Recent  observations  seem  lo  show  that  the  former  of  these  two  is  by  no  means  of 
infrequent  occurrence,  but  it  possesses  no  pathological  interest  whatever,  and  needs  no 
descri[)tion.  A  very  good  specimen  of  this  form  is  to  be  fVaind  in  the  Guy's  lIos|dtrtl 
Museum,  1344**.  The  lattt^r,  however,  has  fre(|uently  excited  discussion  among  patholo- 
gjals;  so  we  will  give  in  a  few  words  what  appears  to  be  its  usual  composition,  and  our 
conclusions  theretVom  a,s  to  its  mode  of  origin.  Roughly  sjKmking,  loose  cartilages  are 
generally  more  or  less  smooth,  of  grayish  color,  and  look,  as  their  name  suggests,  like 
pieces  of  cartilage ;  but  they  may  be  nodulated  imd  ef*m|iosed  almost  entirely  of  bony 
material  (Fig,  ('•40  and  Prep.  95Cii,  Ilunterian  Mus.).  Even  in  that  case,  however,  they 
have  a  thin  film  of  fiV»n*ns  material  over  them  still,  obscuring  tbe  bone,  and  rendering 
them  cartilaginous  looking  on  their  external  surface. 

''  The  cases  (five  in  all)  that  we  have  had  an  opportunity  of  examining  have  also  shown 
more  or  less  calcareous  matter;  they  were  never  pure  cartilage.  One  case  in  the  Guy's 
Museum  (1344"'j,  while  appearing  cartilaginous,  cut  with  a  creaking  sensation,  and  under 
the  microscope  irregular  de[>osita  of  calcareous  matter  and  bone  were  found  in  all  directions 
in  its  substance.  In  another  (Hnnterian  Mnsenm  Cat.,  d^tlx)  one  surface  is  tuberculated 
and  composed  of  hanl  nodules  of  ivory-like  bone,  while  in  a  concavity  thus  formed  is  a 
cartilaginous  mass.  The  bone  on  tiie  surface  in  this  specimen  can  only  be  compared  Jo 
the  nodulated  excrescences  found  at  the  margins  of  tlie  articular  cartilages  in  cases  of 
osteo-artbritis, 

'*  The  inicroscopical  chamcteristica  vary  in  each  to  a  cert^iin  extent ;  some  show  fibrt:i- 
cartilage,  calcareous  matter,  and  bone;  others  are  entirely  bony.  The  cartilage  in  tlie 
upecimeus  which  we  have  examined  was  very  fibrous,  and  the  cartilage-cells  amall.     The 
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calcareous  matter  hod  evidently  not  fiirmed  iif'tt'rany  definite  mcthoil,  or  in  any  pnr|>0!4ivc 
direction,  as  should  orcur  in  the  building  up  of  normal  bonii-ii*:;«ne,  iind  llit?  hon<;  lind  no 
regular  system  of  Haversian  canals  or  bone  corpuscles.  Tlie  f'orn)er  oecur  tie.  8[Mice»  ««f 
irregular  slmiic  and  position,  ariil  tlie  corpuscles^  with  but  few  caunlitnili,  are  often  more 
like  calciHed  eartilai^e-corpuscles,  and  have  no  ari-angement  in  relation  to  them. 

"From  this  short  description,  and  also  fi'om  Fig.  G49At  it  will  he  seen  that   the  sjwiri- 
mens  exhibit  the  formation  of  bone  in  its  various  stages ;  they  show  the  primary  cartihijsel 
staple,  tlic  secondary  caleareoa&  8ta^e,  and  ils  nltitnate  issue  in  true  bone,  the  bione  being, 
as  miglit  be  expected,  of  a  somewhat  irregular  build. 

'*  Having  thus  regard  to  their  general  diructure,  it  would  then  seem  most  proljable  thiU 
since  they  are  in  their  essence  bony,  loose  cartilages  must  form  in  connection  with  bone- 
forming  tissue,  and  these,  so  far  as  is  known,  are  found  in  the  involutions  of  llie  synovial 
membrane  at  the  edges  of  ihc  articular  cartilages.  This  view  is  consistent  also  with  tliaj 
appearances  found  in  certain  joints  In  cases  of  osteo-arthritis  ;  such,  for  inslance,  a^  u  ca 
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recorded  by  Mr,  WagstaflTe  in  the  »  Pathological  Society*8  Transactions,'  vol.  xxiv,  1873, 
p.  U>2 ;  or  specimens  l>;>4-9.'>fifj  in  the  Museum  of  the  Royal  Coll'^ge  of  Surgeons.  Fn 
all  these  the  formalioms  may  be  seen  in  situ.  It  is  algo  in  accord  with  the  genenilly 
received  opinion  as  to  the  more  usual  formation  of  k»ose  eartiljigHS  at  the  prei^ent  lime. 

"  liut  in  connection  with  this  subject  the  so-called  '  melon-seed  bodies'  found  in  jotnf* 
and  in  the  synovial  sheaths  of  tendons  and  on  bnrsHO  must  be  considered.  As  is  well 
known,  tiiey  are  generally  abnormal  develo[iments  of  the  synovial  fringes,  som»'ltm»ii 
inflammatory,  sometimes,  perhaps,  as  was  suggested  by  Uokitansky,  due  to  cystic  dilata- 
tion of  the  synovial  folds,  or  ]>erlia[W  to  distension  and  coagulation  within  oljstrucled 
follicles.  But  whetlier  originating  irt  one  or  all  of  these  various  ways,  being  all  in  com- 
mon due  to  changes  in  the  synovial  nn*nihnirie  and  sub-synovial  tissue,  it  is  evident  that 
they  are  loos*'  cartilages  in  miniature,  and  only  want  size  and  the  further  change  into  corti- 
Inginous  matter  to  be  true  loose  cartilnges.  Hut  1  have  hit<dy  had  an  op[)ortunily  of 
making  a  very  careftd  examination  of  some  of  these  '  melon-seed  bodies'  from  one  of  tias 
sheaths  of  a  tendon  on  the  dorsum  of  the  hand,  which  suggvstrd  Ihe  possibility,  not  to  $aj| 
probability  of  another  mode  of  origin.  1  failed  to  find  in  any  of  them  any  evitlenee  i 
organized  tissue  whatever.  They  eontuined  no  nuclei  or  cell-elements,  and  were  enlireh 
composed  of  a  faintly  fibrilhited  hyaline  substanee  eharaott-ristic  of  coagulated  mucu« 
fibrin.  Hence  it  seems  to  be  quite  [lossible  that  loose  cartilages  may  originate  in  a  nucleq 
of  librin  precipitated  in  the  course  of  a  chronic  inflamnmtion,  and  that  they  subge(|uentl} 
grow  by  accretion,  becoming  calcar«Muis  by  central  petrifaction.  On  this  fioint  may  be 
consulted  a  very  inten'^ting  case  of  loose  body  in  the  peritoneum,  recorded  in  the  '  Pailh. 
Soc.  Trans.*  by  Dr.  Greenhow,  vol.  xxiii,  p.  241.  This  specimen,  in  conjunction  with 
'  melon-seed  bodies,'  makes  one  reconsider  whether  the  opinion  formed  originally  by  John 
Hunter  may  not  be  correct,  that  loose  bodies  in  the  joints  are  sometimes  formed  fiM^m  the 
*  living  principle  of  the  blood.'  " 

'  For  furthor  information  vide  Vlrchow's  *  Krankhaftcn  GescbwUlste,*  voL  i ;  Marsb,  *  St. 
Hosp.  lleports.' 
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Loose  bodies,  however  rorniPf],  give  rise  to  very  t<imilar  symptonis,  produced  by  the 
foreign  body  becomiiia:  fixed  and  pinched  between  (be  anicuSar  surfaces  of  the  bones. 
The  presence  of  one  ot  rliem  i?*  nstinlly  diseovered  when  the  paltent  is  walking  or  moving 
the  joint,  by  some  ^^udden  inability  to  move  the  artieiihition  nrid  a  jjevere  and  siekeiiing 
pain,  whieh  is  relieved  only  by  the  cartilage  slipping  from  between  the  bones,  which  it 
usually  does  by  a  charaetenstic  r'nap. 

Some  stiffness  and  sliglil  inHnmniation  of  the  joint  may  follow  this  injury,  which  by  rest 
and  treatment  will  subside  in  a  U;w  days,  to  be  renewed  upon  a  recurrence  tjf  the  accident. 
In  such  a  joint  as  the  knee,  the  cartilage  as  often  as  not  may  be  felt  on  manipulation, 
although  readily  slipping  away  under  pressure. 

The  TiiKATMKNT  may  he  described  as  palliative  or  operative.  By  tlie  former,  the 
cartilage  is  left  untouched  in  the  articulation;  and  by  the  latter  it  is  removed  or  fixed  in 
MU  unoffending  position.  In  a  general  way  the  palliative  treatment  is  the  correct  one  to 
be  entorectF,  for  kuowing  how  destructive  int^amtnation  of  »i  joint  following  a  wound  too 
often  proves^  few  surgeons  would  venture  upon  an  operation  without  an  absolute  necessity, 
and  such  seldom  exists,  for  hy  restraining  llie  movfinents  of  the  joints  by  some  leather, 
t«dtt  or  other  light  casing,  the  foreign  body  niny  become  lixed  and  cfinse(pientty  innocuous; 
indt^ed.  by  siM'h  treatmenl^  Hilton  ha.s  slunvm  (*  Guy's  Reports,'  18fiH)  that  llu'^e  carlilages 
may  become  absorbed.  He  lixes  the  loose  bo<ly  by  means  of  a  pad  and  strapping  at  the 
most  convenient  spot,  and  places  the  limb  upon  a  splint.  By  this  practice,  pain  is  pre- 
vented, the  peduneh.'  of  the  cartihige  cannot  be  stretched,  nor  the  cnrtilage  slip  between 
the  semi-flexfd  bones.  In  IHTT,  I  thus  treated  a  woman  who  had  a  loose  cartihige  the 
size  of  a  large  almond,  and  in  three  moatlis,  under  observation,  it  gmdually  lessened  until 
it  disappeared.  When  inflnmamtion  ol*  tlie  joint  follows  one  of  the  atlaeks  of  puin,  it 
should  be  treated  on  ordinary  principles.  When,  how«'ver,  the  cartilage^  by  ils  presence, 
produces  such  serious  inconvenience  as  to  destroy  the  value  or  use  of  <he  joint,  whetlier 
from  the  frequency  of  the  attacks,  the  amotmt  of  inflammation  that  follows,  or  the  dread 
connected  with  the  affection,  some  operative  interference  may  be  justifiable,  and  the  car- 
tilage should  be  removed  either  by  direct  or  subcutaneous  incision,  the  ktter  being 
preferable;  but  no  operation  sliould  be  undertaken  till  all  inflammatory  action  has  ceased, 
and  the  joint  is  in  a  qnieseent  state.  With  this  view  of  removing  the  offending  body  by 
direct  incision,  a  splint  should  be  applied  and  worn  for  at  least  a  week;  the  loose  body 
should  then  by  manipulation,  or  by  such  movement  of  the  joint  ns  the  patient  from  expe- 
rience knows  will  bring  ihe  cartilage  un<ler  the  ^ul genu's  control,  be  brought  up  to  one 
side  of  the  joint,  and  in  the  knee,  its  usual  seat  is  on  one  aide  of  the  patella,  where  it  may 
be  fixed  with  the  finger.  The  surgeon  amy  then  draw  the  skin  over  it  to  one  side,  and 
cut  down  directly  upon  the  cartihige,  the  incision  being  large  enough  lo  allow  of  its  escape. 
Tlte  wound  subsequently  should  be  accurately  elo.-ed  by  eiiher  a  pad  and  strapjiiug,  or  a 
pail  s-iiaked  in  compound  tincture  of  benzoin,  und  the  bjub  kept  upun  a  splint  till  repair 
hits  been  [Mirfecled. 

The  removal  by  subcutaneous  incision  consislr*  in  the  fixing  of  the  cartilage  by  means 
of  a  grooved  or  harpoon-sbaped  needle  insertbd  into  its  substance  through  the  skin;  of» 
next*  the  introduction  of  a  tenotomy  knile  beneath  the  skin  down  to  the  cartilage,  autl  the 
division  by  a  free  sweep  of  the  knife  of  all  the  subcutaneous  tissues  covering  it  in;  then  of 
the  dishidgment  of  the  cartihige  by  the  uppliciiiion  of  strong  digital  pressun%  or  tilting  it 
by  means  of  the  grooved  needle  into  tlie  cellular  tidsue  of  the  parts  around,  and  the  appli 
cation  of  a  pad  of  lint  over  the  spot  where  the  cartilage  escaped  from  the  joint  ;  finally 
absolute  rest  of  the  limb  upon  a  sjdint  must  be  subsequently  <Miforced,  and  an  ice-bag 
applied  over  the  joint.  After  this  operation,  a  small  biislcr  may  be  «p[jljed  over  the  car- 
tilage in  the  cellular  tissue;  Syme  having  found  that  by  sueli  mearin  the  foreign  body 
becomes  fixed  in  its  new  position  and  subseijuently  absorbed.  To  remove  it  by  a  subse- 
f|uent  0[>eration  is  a  recognized  though  nireiy  re(|uired  measure.  I'llr.  W.  .J.  Square,  of 
Plymouth,  ad(t[>fs  the  indirect  operation,  but  instead  of  s<tueezing  the  cartilage  cmnpletely 
through  the  subcutaneous  wuund,  he  is  satisfied  by  simply  pressing  the  foreign  body  into 
the  subcutanecHis  opening  and  fixing  it  there  by  compress  and  strapping.  At  the  Brit. 
Med.  Assoc,  for  1871,  he  related  twenty-four  successful  cases.  The  subcutaneous  opem- 
lion  is,  doubtless,  in  either  of  its  forms,  the  safer  of  the  two  «lescriV»ed;  the  direct  incision 
shouhl  be  reserved  for  large  growths  or  when  the  other  has  failed. 

M.  Larri^y's  statistics  (*Gaz.  des  Ilopitaux,*  No.  i57)  fairly  prove  the  truth  of  these 
observations:  Out  of  121*  cases  operated  upon  by  the  direct  method.  28  werefnlnl;  and 
only  5  out  of  the  S6  by  the  indirect.     He  concludes,  after  a  careful  analysis  of  cases,  tliat 
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thp  operation  is  a  ^prions  one  when  practised  by  direct  incision,  and  a  difficult  one  by  the 
8iil»eutan(*oiis  incflioii,  wlule  eximction  is  tnon*  ilangennis  Uuiii  the  (M-Tsiglfnce  of  lli< 
aflrotioti.  Ht*  belit'ves  iht*  op<*rati(m  is  indimfrd  by  Un*  complelft  moliility  of  the  forei«^1 
hddy  within  the  joint;  lUi*.  |wrsisl<»nci5  of"  the  ai*('i*l<M»tM  caused  by  its  |ire»enf.e,  v»k..  pain. 
artlinti.s,  and  himeiiesa:  ibe.  tiiilure  of  acuprussuri*  ami  other  me4in9  for  fixing  the  jKifiition 
ol'  the  foreign  body  ;  and  the  free  consent  of  the  patient  after  having  been  made  aware  of 
its  dangers. 


EHETJMATIC  OR  CHRONIC  OSTIO-AETHRITIS. 

This  is  now  a  wrll-rpcoijiii/j^il  alfretion.  thniiks  to  the  labors  ot'  the  lute  Dr.  "R.  Adam«. 
of  Dublin,  and  his  splcntHil  rnotn>;^rapli  ptiblijitu"d  in  l8o7;  to  Prof.  Sniitii,  of  Dublin,  and 
Carifmi,  oi  London,  ll  tri  idiicHy  seen  in  the  Tniddb'-jijr«'d  or  old,  tbon«:b  ooca*ionjilly  in 
yoiin^I  ]R*u[)lt*.  It  may  attack  any  joint,  but  is  most  common  in  (In*  bip  and  shoulder,  and 
gen('mlly  comes  on  without  any  definite  caus«,  yet  I  have  known  it,  in  not  a  few,  follow 
directly  upon  s<nne  injury.  A  large  number  of  cases  [mt  up  us  unreihiceil  dislocations  in 
llxi  different  musenm.s  are  doubtle;i3  examples  of  this  ath-c.tion;  the  displacement  of  the 
bead  of  the  Iwines  being  the  result  of  the  disease.  It  is  unfortunately  ealled  rheumatic, 
altbongh  it  has  no  apparent  connection  with  what  is  generally  e^^Ued  rbeiimatiam.  It  has 
prtdiuljly  acquired  the  name  from  it8  chief  loeal  sytnptom  of  aching  |min  in  the  joint, 
aggravated  at  night  and  in  dani[>  weather.  The  fliseane  is  at  first  asHOctatcil  with  a  dry- 
nens  of  the  joints  but  subi-ienuenlly  with  excess  of  secretion  even  to  a  great  extent;  with 
some  thickening  und  expansion  ot  the  head  of  the  bones  entering  into  il«  formation;  8om« 
eburnation  of  the  articular  himelfa  of  bone  with  disappearance  of  its.  inter-articular 
cartitage  after  it  has  undergone  the  libroiis  degeneration;  and,  wjtb  what  is  still  mure 
peculiar,  tlie  deposition  of  new  crests  (osteophytes  as  ibey  are  called)  or  plates  of  Ixjne 
nround  the  margins  of  the  articular  facets  und  in  ihe  ligaments  and  synovial  membrane 
'J'hese  crests  often  appear  as  ridges  of  bone  which  can  readily  be  miide  out,  and  the  plat*: 
may  simulate  a  second  pateila  when  ibe  keee  is  (be  joint  inv4dved.  In  the  case  fron 
which  Fig.  C*>0  wa«  taken,  uU  these  couditious  were  readily  distinguishable;  the  bones 
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Firt.  tiol. 


CMteo-itrttiriUs  of  ka««-Joliit.    Drawing  Xf*, 


WeikTiae  AWuf  ot  tiio  liftd  of  tli«  ilbiA  la  o*l«o-ftriJbrlU«. 


and  synovial  capsule  being  enorraouBly  enlarged ;  the  ligaments  were  so  stretched  M  to| 

allow  "d"  some  lateral  movementf*  in  the  joint;  and  the  chnracterihtic  rough,  crackling  »en- 
sation.  which  movement  of  the  joint  always  gives,  wai*  most  marked. 

In  stili  more  extrenui'  or  neglected  cases,  the  end  of  one  induniteil  bone  will  grind  away . 
in  lime  that  of  its  <'ontignou3  bone,  the  condyle  of  tlie  lemur  having  in  the  case  from  whicli] 
Fig.    r».*)l  wtw  taken    ground    down    for  at   least  an   incli    the  beail    of   the    tibia.      Thdl 
pivparation  was  made  from  the  amputated  limb  of  a  man  let.  .3G,  the  leg  having  Iwen 
taken  off  at  tlic  knee-joint,  because  tltc  limlj  wns  a  tlail  and  the  joint  threat .'ned  to  become 
disorganized  ;  und  an  excellent  stump  was  left. 

When  the  hip-joint  is  diseased*  the  head  of  the  bone  flattens  down,  the  neek  sliort«-n*, 
the  cnp  of  the  aceUibulum  hneomes  saucer-like,  and  aroinul  its  margin  as  well  m  around 
limt  of  the  bead  of  the  Vemur,  au  mii^viVvvv  «u4tof  bony  outgmwtbs  forms  (Fig.  652); 
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Clitiutres  ill   111"   Iw  tul  and  ti<<rk  of  tl)«?  rotntir  aiiU  iu  tlia 
•cclnliiilum  in  *.>K(i-i>.nrtlit'ltli. 
Propnrntloii)  ll»l»  Ouya  Hoiiv.  Mub. 


tin*  cartilage  likewise  dii?a|)peara,  and  the  Fto.  652, 

articular  snrtftce  of  the  bones  presents  a 
d^.TiHe  eburnnted  nupeurance.  In  the  kin'e- 
joitit^  one  or  bi>th  ut"  the  condyl».'>*  ot  llie 
W'muT  lj«comes  nlon^iitt/d  and  exiiondfd,  tlje 
Iii'Md  of  l\w  tibia  t1iiftened>  the  |iuteUii  en- 
larged, and  osteophytes  of  viirfabl*>  forms  and 
dinii-nsions  frinpe  l\\*t  ntsir^rins  uK  tbf  bont-s. 
Tire  synovial  nirnibnine  alsu  will  be  tbiek-  -y. - 
encd,  and  at  a  hue  stage  of  the  affection,  tl  i^ 
expanded  tVom  etrusiun  ;  the  liframent.s  in 
this  way  beconung  elongated  ntid  ibe  joint 
di><loc'ated.  Adanis'si  *'  additamentary  bones*" 
or  new  philt-s  of  bone  of  dirterent  i«izea  are 
found  within  the  synovial  mend>mHe,  with 
probably  some  pedunculated  bodies  upon  its 
inner  ^urtuce. 

In  its  early  stage,  the  disease  i.-^  clmracter- 
izetl  by  loeal  pain,  sliftness  or  rigidity  of  the 
joint,  and  loeul  thickening  and  deveIo|>ment  of  bony  outgrowths,  every  movement  of  the 
joint  giving  rise?  to  a  characteristic  crackling,  lu  the  huer  stage,  the  same  pain  mani- 
\Wxs  itself  with  thickening,  bony  ou^g^uwllld<^  effusion,  greater  mobility,  and  even  disbi- 
catitni,  and  finally  disorganization. 

I  have  a  lady  under  observation  in  whom  this  disease  is  so  developed  in  both  knee- 
joints  that  the  legs  are  as  flails^  (he  bones  being  enormously  cxiianded  and  the  joints 
distemled,  adflitanienlary  bones  and  osteophytes  existing.  She  can  only  s.tand  by  means 
of  artificial  .supports. 

Thkatmem. — Little  can  be  done  by  means  of  medicine  to  check  the  progress  of  this 
flflection,  beyond  atienlion  to  the  general  conditi<»n  of  the  patient.  In  tlie  ioilide  of  poia8- 
slum  we  possess  a  drug  that  certjiinly  reliuvei*  jiaiii,  and  also,  I  believe,  retanls  the  pro- 
gress of  ihe  disea^^e,  the  liquid  extract  of  lark  or  other  tonic  being  a  valuable  adjunct. 
When  pain  is  severe,  anodyne^i  may  be  given,  such  as  Dover'^  powder,  or  the  bromide  of 
potassium  in  doses  of  gr.  x  or  gr.  xv,  this  drug  going  well  with  the  iodide.  Profej{«ior 
Smith,  wlio  has  ]»ai<l  so  mncli  attention  to  this  disease,  thinks  well  of  an  electuary  of 
gtiaiacuin,  sulphur,  the  bitartratc  and  carbonate  of  [MHasb,  ginger,  and  rhubarb.  Dr. 
Adams  [jrciicribeH  the  dilute«l  [diojiphoric  acid.  Warm  bathing  is  of  use,  as  are  also  the 
mineral  springs  of  Ocriininy.  This  disen-ie.  although  locally  a  painful  one*  does  not  ap- 
pear to  have  a  talal  tenden<'y,  and  nidej^^  y^^ry  negl'-cted  rarely  goes  on  lo  the  <lisorgan- 
izaiion  of  the  joint.  To  mainiain  rest  is  not  a  recommendation  to  be  attended  to,  a.s  it 
tenils  to  make  the  joint  stilfen  in  the  early  itfage  of  the  affection  without  arresting  Itis 
progress.  In  the  more  advanced  stage,  when  '*  hydrops  arliculi''  is  present,  and  the  ligji- 
nients  are  so  loose  as  to  allow  of  the  displacement  of  the  joint,  some  mechanical  appliance 
is  called  for,  such  as  thai  aObrfletl  by  simple  strapping,  <u-  of  some  firm  leather,  felt,  or 
other  casing.      In  extreme  cases  excision  or  ampiituiion  may  be  retpiired. 


ACUTE  BTJBSITIS  AHD  StrPPUEATION  AROUND  JOIUTS. 

1  have  placed  these  two  headings  together,  as  there  is  good  reason  to  believe  that  sup- 
puration abtJUt  the  cellular  tissue  external  to  a  joint  is  most  frequently  the  consequence  of 
an  acute  inHammatiun  of  some  superficial  bursa,  and  that  it  is  only  in  exceptional  in- 
stances such  a  connection  cannot  be  traced.  Over  the  knee-  and  elbow-joints,  where  this 
8Uppunition  is  generally  met  with^  some  blow,  fall,  or  punctured  wound  may  originate  an 
acute  iiitlammation  in  the  burste  of  these  parts,  while  tlie  thick  integument  covering  them 
jirevenls  tlie  iiillammalory  products  making  their  escape  externally,  and  favor.s  their 
latenil  extension  :.the  abscess  consequently  in  one  case,  at\er  covering  the  knee,  burrows 
backwards  into  the  popliteal  8[>Hce,  or  in  the  otiier,  comes  forward  in  the  arm  into  its 
flexure ;  more  commotily,  however,  it  shows  itself  as  a  painful  phlegmonous  inflammation 
over  and  around  the  patella  or  olecranon  process.  In  some  examples,  the  suppuration  is 
confined  lo  the  bursa,  while  in  most,  the  inflammation  will  be  IVmnd  to  radiate  from  these 
well-known  points.  In  chihlren,  however,  the  connection  between  the  sujipuration  and 
bursitis  is  not  so  readily  made  out,  and  tliere  can  be  Itllle  doubt  that  at  times  it  dw,*\A<>\. 
exist. 
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The  severe  cases  of  suppuration  around  a  joint  arc  most  frequently  met  with  in  chil- 
dren of  delicate  and  feeble  frames,  and  in  the  badly  fed,  who  are  disposed  to  rapid  exten- 
sion of  suppurative  inflammation  when  started  by  any  slight  accident,  blow,  fall,  or  strain. 
When  these  large  absce-sses  appear  around  the  shoulder — a  joint  that  is  less  liable  to  dis- 
ease than  any  other — it  has  probably  been  caused  by  some  strain  or  injury,  when  the 
child  is  dragged  along  by  a  careless  or  violent  companion ;  or,  it  may  be  that  the  muscles 
of  the  parts  are  injured.  At  times,  it  is  the  epiphysial  cartilage  placed  between  the  epi- 
physis and  the  siiaft  of  the  humerus  which  has  suffered. 

The  diagnosis  of  these  cases  of  suppuration  external  to  the  joint  is  not  difficult.  On 
examination  it  will  be  seen,  that  the  swelling  is  external  to  the  joint,  covering  in  the 
well-known  points  of  bone ;  in  the  knee,  the  soft  parts  probably  will  be  raised  from  the 
patella,  and  fluctuation  will  be  felt  above  and  around  it.  There  will  be  much  local  pain, 
but  not  so  much  constitutional  disturbance  as  would  exist  with  a  suppurating  joint ;  the 
joint,  moreover,  will  be  capable  of  some  amount  of  movement  without  pain,  a  condition 
which  would  be  impossible  if  the  seat  of  the  disease  were  in  and  not  around  it. 

[The  diagnosis  may,  however,  be  quite  difficult,  when  the  pus  has  extended  over  a  con- 
siderable part  of  the  surface  of  the  articulation.] 

Treatment. — There  is  only  one  form  of  treatment  on  which  reliance  can  be  placed  in 
these  cases,  and  which  consists  in  giving  free  exit  to  the  pus.  A  free  incision,  conse- 
quently, should  be  made  into  the  abscess  over  the  seat  of  the  bursa  as  soon  as  any  pus  can 
be  detected.  The  limb  should  be  raised,  the  joint  preserved  at  rest  by  splints,  and  warm- 
water  dressing  or  a  poultice  applied,  and  the  joint  should  be  kept  absolutely  quiet  till 
repair  has  been  completed.  When  the  powers  of  the  patient  are  feeble,  tonics  should  be 
given.  When  the  abscess  is  not  opened  early,  it  may  open  into  the  joint  and  produce  an 
acute  suppuration.  I  have  known  this  happen  in  the  knee  with  a  fatal  result.  In  the 
knee  it  is  often  necessary  to  make  a  free  incision  on  either  side  of  the  joint  as  well  as 
over  the  patella,  in  order  to  prevent  burrowing. 


CHAPTER   XXXIII. 

DISEASES  OF  THE  BONES. 

In  a  pathological  sense,  diseases  of  the  bone  are  identical  with  those  of  other  tissues, 
while  such  differences  as  exist  are  due  to  their  anatomical  and  physiological  peculiarities : 
diseased  action,  under  all  circumstances,  being  materially  modified  by  texture.  In  the 
bones,  diseased  action  is  thus  modified  by  the  presence  of  the  inorganic  material  which 
they  contain,  two-thirds  of  their  constitutents  being  earthy,  and  one-third  animal.  This 
animal  texture  includes  a  fibrous  periosteal  membrane  with  cellular  tissue  beneath,  as 
well  as  a  finer  endosteal  membrane  which  lines  tlie  medullary  canal.  These  two  mem- 
branes are  intimately  connected  together  by  delicate  vascular  and  membranous  links  per- 
meating the  Haversian  canals  and  canaliculi  of  the  bone  itself.  The  exterior  of  the  bone 
is  dense,  and  derives  most  of  its  nourishment  from  vessels  ramifying  in  the  periosteum. 
The  interior  of  the  bone  is  porous  or  cancellated,  and  derives  its  supply  of  blood  from  a 
distinct  nutrient  artery  which  runs  into  the  endosteum,  while  the  capillaries  of  both  anasto- 
mose freely  through  the  bone  ca-nals.  The  long  bones  also  are  built  up  of  shafts  (dia- 
physes)  and  epiphyses;  the  epiphyses  being  distinct  from  the  shafts  during  the  early 
years  of  life,  and  having  their  own  vascular  supply.  The  shafts  and  epiphyses  are  con- 
nected togetlier  by  means  of  a  layer  of  epiphysial  cartilage,  through  which,  as  proved  by 
Professor  Humphry,  the  shafts  mainly  grow,  though  interstitial  expansion  has  an  influ- 
ence in  bone  as  in  other  parts.  The  epiphyses  themselves  are  covered  with  articular 
cartilage  that  derives  its  nutritive  supply  from  them.  These  anatomicaf  points  thus  briefly 
sketched,  are  important  to  remember  when  the  pathological  are  considered,  as  most  of 
the  peculiarities  of  bone  disease  are  explicable  by  them.  Thus,  when  a  bone  is  inflamed, 
it  can  only  be  so  through  its  soft  tissues,  its  inorganic  matter  being  affected  secondarily. 
The  periosteal  and  endosteal  membranes  being  intimately  connected,  inflammation  origin- 
ating in  one  is  very  liable  to  extend  to  the  other,  and  in  pro{)ortion  to  the  nature  or 
amount  of  this  extension  will  the  inflammation  be  periosteal  or  endosteal,  and  the  affec- 
tion either  [Hsriostitis  or  ostitis. 
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In  lon;^  bones  wlien  tlijiensu  aitucke  iUs  shaft*  it  may  become  nrres«trd  by  the  epiphysis 
or  epiphysial  eartihiore,  the  urliculjir  emli*  of  llie  bones,  and,  con.'*e(pjently,  the  joints 
Cfscaping.  In  pt'riostilis,  however,  such  a  result  is  not  always  secured,  for  the  nynoviul 
membnitie  of  &  joinl,  in  ft  clinical  point  of  view,  may  be  refjarded  as  a  continuation  of 
the  p<?riosteuin,  ami  pus  benentli  this  mem!)rane  may  burrow  into  the  neighboring  articu* 
lation,  or,  the  Infhioimntiyn  tumv  spread  by  continuity. 

With  these  remarks,  the  diseases  of  bones  may  be  considered,  dividin^r  them  inio  the 
infiammatory  adtctions;  tumors  of  bom; ;  atrophy,  hyiKirtrophy,  rickets,  and  molliiius 
oasium. 

INFLAMMATION  OF  BONE 

may  be  divided  into  the  acutr  and  vhronic 

The  tir}ite  may  he  idiopathic,  or  the  rt'i*ult  of  somR  injury — divi^iion  of  a  bone  hy  ope- 
ration or  compound  fnicture — and  ends  in  diJi'u.'sr'd  su[>i>unition  and  the  more  or  less  com- 
plete death  of  the  bone.  When  originjilin*?  in  the  periosteum  and  not  wholly  involving 
the  endosteum,  the  outer  surface  of  the  houtj  muy  alone  die;  when  originating  in  the 
endosteum  and  not  wholly  involving  the  periosteum,  the  inner  |M>rtion  of  the  Iwue  may 
die  and  the  shell  escape  ;  the  whole  bone  dying  when  both  membr^mcs  have  been  e(|ually 
involved,  whether  commencing  in  one  or  the  oilier.  The  extent  and  depth  of  the  destnic- 
tion  of  iKme,  or  its  '*  necrosis,''  i.s  determined  by  flie  extent  and  intensity  of  the  iMflammji- 
tory  action,  and  the  degree  in  which  the  membranes  covering  and  lining  the  bone  have 
been  involved. 

Thus,  on  the  one  hand,  Fig.  653  represents  the  superficial  necroai.s  of  the  frontal  bone 
of  a  chilrL  after  its  exposure  from  a  lacerated  wound  caused  by  the  gnawitig  of  a  ferret, 
and  Fig.  f)04  a  large  shell  of  bone  which  exfoHaled  from   the  tibia  alter  an  acule  perios- 


Fio.  653. 


Fig.  654, 


8npfirftrUl  occroalB  of  froatHl  tiono  foll«^wing -wound  canned  by  \\\r 
^nnwing  of  a  fvrrel.     Delspj  w,,  a:t.  7  muiiUiS.    Juuo,  1ST4. 

Pio.  655. 


8h(tlt  of  liunn  «xrolliilc>cl  Ht  a  reanlt  of  acuta 
p'CrloviKI*.    (PoriMteal  ftcoro*U,) 


Sequentrutii  coinpoaed  of  tbo  ihaft  of  tb«  tibia  anrrouaded  by  ihelL  of  ofw  lionc. 

titis.  Fig.  655  reprH.^ent«  a  sequestrum,  the  result  of  an  endostJtis,  osteomyetitia  or  ostitis 
(for  all  these  terms  are  synonymous)  ^urmiinded  by  a  shell  of  bone  newly  formed  by  tlie 
periosteutn  ;  while  Fig.  t).')(I  illustrat*'d  the  appearance  of  the  limb  so  affected,  taken  from 
life,  with  the  sinu:*es  o]iea  leading  from  the  surface  of  the  limb  through  the  soft  parts  of 
the  shell  of  new  bone  to  the  sequestrum. 
58 
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FJo;.  G57  rt'presents  n  hnm-  wljich  ctii?<l.  Tieurly  as  n  wIioIp.  from  inflainniation  oF  \tntU 
mfTiibranes,  and  upon  tin*  ii|>(>er  surtact*  of"  wiiit'li  no  n^w  btmv  f'ornn*(l,  tin*  |M'riostf«im 
luiving  bfen  complt^rely  tlesfroyet! ;  nltLough,  at  the  lower  |iuri,  Avhere  tlie  meinhrane  was 
Bound,  bone  Uu^  b<*t'n  ri.*tieweU. 


'N> 


RxteniBl  appearance  of  Ujiib»  ila»  teat  <if  DvcroNln  of  tlir  ^bnti  of  the  tibia  wlLb  cltiace  Icachngdowa  lo  d«^  k»B*. 

Death  of  the  boiu*  or  m^crosis,  is  not,  howt-VHr,  tta'  Jncvitiible  result  of  all  inflammation, 
not  t'VL^n  of  an  uciiii^  fiup|iunnive  inHiuMmaiinri.  In  i-ltronie  cxist/is,  other  chRHgi-s  occur, 
wbicli  iiTH.-  wcl!  seen  in  tl»<^  arilcnlar  extrtniitiet*  ol  \\w  Ion;;  iKmeis,  or  njKingj-  l)one».  They 
mny  be  tleseribi'd  its  follows,  qnotinc;  my  own  wuitU,  written  in  IHoO  (on  flisftise*  of 
joints):  In  the  eiirliffit  condition,  siiTi[de  vii.-iiHjInrily  svill  be  the  'principal  morbid  uppeju*- 
iinL'e,  tht?  cancelli  conlnining  more  serinn  than  naiurul  ;  but  us  the  disease  tidvaiicc'6,  the 

Fio.  637. 


\taBW^^^ 


KccrocU  of  the  shaft  uf  the  tiblu.    I^p.  124?*. 

booe  becomes  larjjer  than  natural^  this  enlarp:ement,  in  some  cases,  being  rcry  great. 
Upon  mukinora  }i«-<-nejti  of  ilie  bone,  tlie  siaw  will  bn-iik  throufrh  its  siinictwre  more  rnVdy 
tFian  in  ;i  liealthy  Kitet-imi^n,  Vl.s  eurlhy  conslitiit^nts  having  diniini!*h<Ni,  and  on  comjiurinn 
the  structure  of  the  disJeat^fd  witli  u  healthy  bon*^  it  will  be  obst:rved  that  it*  canctdli  are 
much  enliirged,  and  the  columns  radiate  I'roin  the  tiliat't  in  a  pulm-like  fiisiiion,  as  if  they 
had  F^ecri  i^pread  out  fr^im  downward  pressure.  When  the  inflammatory  proeesn  i*  of  a 
tolerably  healthy  eharacter,  parts  of  tlie  hone  will  appear  denser  and  more  indurated  than 
the  remainder,  from  the  or^^unization  of  tlie  inHammatory  deposit,  this  deposit  in  bone 
always  becoming  osseous  ;  frequently^  however,  the  deall>  of  the  bone,  with  a  snudl  or 
Imrge  seqnestnim^  or  a  local  or  diffused  abscejisi,  is  tlie  result.  If  the  denser  portion  of 
hone  forming  the  i^hell  is  examined,  it  will  be  lound  thinner  than  mituraL  anci  a(»[>cttr  iw 
if  it  had  been  dilated,  in  some  cases  crackling  on  Jirm  pressure.  AVhere  the  articuhir 
extremily  joins  the  shaft  some  new  bone  may  \w  detected,  thrown  out  as  it  were,  to  nwp- 

port  its  ililiited  body.     The  ai'tieulatin^  suriac*-3  of  the 
Fro.  6S8.  bones  will  in  somc!  jiarfs  ap|Mar  more  vaseidar  than  ntw- 

mal;  whilst  in  other  more  advanced  cases,  portions  hnv- 
ing  been  thrown  off  like  a  slough,  will  be  found  Ioos*j 
and  lyinj;  in  ihe  joint,  the  tlenser  portions  of  bone,  a*  a 
restdt  of  articular  ostitis,  dying  more  rapidly  thau  ihe 
cancellated. 

The  cartilages  at  the  same  lime  undergo  de;»eneralive 
changes  and  st-parjite  from  iheir  bony  nllachnients  mon? 
or  less  ra|iidly.  In  some  cases  being  cast  oft'  its  a  slough, 
or  shed  as  a  nail  or  ciilicle.  Under  these  circuro«taoce« 
joint  disease  occurs.     {  Vide  Fig.  658). 

In  Ihe  shafts  of  bones^  changes  similar  to  these  tat 
equally  manifest,  the  bone  in  the  cjirly  stage  Hrst  expanding,  and,  in  subject*  of  lietter 
power  ftubseqtiently  Unekening  from  tlie  organization  of  the  inflammatory  exudation,  tiK 
bcjnes  thus  becoming  solid  and  dense,  and  the  subject  of  a  condition  known  as  ftclerowi 
(Fig.  65i>). 

In  cases  of  inflammation  of  bone  when  the  periosteum  is  not  morbidly  involted,  a  laj 
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of  new  tissue  secreiffl  from  the  ii^riosteiim  is  y»ourR«l  nut  Ufion  the  bone,  which  at  first  is 
soft  and  ftbrinous*  am]  suhjifquently  har*l  i\m\  osseous.  Ihisi  new  material  Ijeiiig  reparative 
in  its  nature,  and  that  from  whieli  the  new  bone  will  be  formed.     It  may  be  only  a  few 
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lines  in  thickness,  thrmgh  nt  limes  it  i«  even  half  an  ineb  (Fig.  (>G1);  and  iH-fuit!  it 
becomes  osseous,  it  eun  readily  be  peeled  olf  the  bone  by  means  of  the  bandits  of  a  scalpel 
or  a  periosteal  elevator.  It  is  to  this  tissue  M.  Oilier  alludes,  when  he  recommends  the 
sub-periosteal  resection  of  the  shaft  or  articular  ends  of  bone,  (or  it  is  upon  such  mainly 
that  the  regeneration  of  a  bone  or  part  of  a  bone  dependj*.  Changes  analogous  to  those 
described  as  going  on  in  the  periosteum^  occur  in  the  endosteum  or  medullary  membmne 
of  the  bones,  although  not  »o  well  seen.  The  [iroduetti,  therefore,  of  a  periostitis  orendos- 
titis  var}'  with  the  f  haraeter  and  intensity  of  the  inHammatory  process,  precisely  in  the 
same  way  and  under  the  same  conditions  as  the  products  of  intlamination  vary  in  the 
softer  tisi^ues.  In  very  intense  inflammation  and  subjects  of  low  jiowtr,  tiie  death  of  the 
inflamed  parts  is  the  result,  of  the  periosteum  wilJj  the  bone  depending  upon  it  for  its 
nourishment,  of  tlie  endojiteum  with  hs  bony  labric,  or  of  tlie  whole  bone  when  both 
nierabnines  are  equally  involved.  When  snp[»nnition  takes  place,  it  may  occur  as  a  dif- 
fused abscess  in  and  around  the  h<me;  when  in  the  bone,  it  is  known  as  osteo  myelitis  or 
endostitis,  and  may  give  rise  to  a  local  abscess  in  the  bone  with  or  without  necrosis  or  a 
sequestrum;  and  when  around  it  as  periosteal  abscess,  a  condition  which  is  mostly  followed 
by  a  more  or  le^s  extensive  necrosis. 

In  local  periostitis,  a  small  portion  of  bone  alone  may  die,  and,  as  Sir  Jnmes  Paget 
has  shown  (*Clin.  Soc.  Tnms./  1870),  remain  (juiescent  under  a  pufty  or  suppttraling 
swelling. 

The  charticler  of  the  discharge  in  these  cases  is  of  importance,  and  while  pus  the  result 
of  periostitis  differs  in  no  respect  from  lliat  found  in  other  tissues,  in  emlostitis,  ostitis, 
and  oslt^o- myelitis,  it  is  mixed  freely  with  oil-globules.  In  a  striking  case  of  this  latter 
atfectioh  in  a  girl,  a^t.  10,  wh<*re  u  frt:*^  incision  was  made  down  to  the  tibia,  the  surface 
of  the  fluid  evacuated  was  covered  with  oil-cells.  Hoser  l»is  made  a  like  observation. 
[Some  interesting  views  of  bone  diseases  are  contained  in  Macnamara'e  recently  published 
monograph.] 

Acute  Inflammation  of  Bone, 

whether  periosteal  or  endostetil,  osteo-myelitis,  is  a  very  grave  affection,  and  is  chiefly 
fotmd  during  the  growing  period  (jf  bone  before  puberty.  It  occurs,  loo,  in  the  feeble  and 
cachectic,  antl  in  those  termed  scrofulons  ;  in  the  shafts  of  the  long  Ixmes,  ami  such  as  are 
most  exposc'l,  as  itie  tibia  and  ulna;  although  it  is  almost  as  frc(jiiently seen  in  the  femur. 
Tlie  btmes  of  the  up|tor  are  probably  more  rarely  affected  than  tJiose  of  the  lower  extremity. 
It  ia  often  the  result  of  some  local  injury  or  exjiosure,  thougli  as  often  as  not  no  such  ex- 
citing cause  can  be  made  out. 

The  disease  generally  is  ushered  in  with  a  deep  aching  pain  in  the  bone  with  local  ten- 
derness, intense  constitutional  disturbance,  increase  of  temperature,  and  often  a  rigor.  The 
pain  iti  the  limb  is  speedily  followed  by  swelling  which  is  evidenJly  deejdy  placed,  and  is 
not  marked  by  any  external  evidence  of  inflaramation,  such  as  redness  ;  but  as  the  swell- 
ing increases,  the  soft  [»arl8  covering  it  become  tense  and  (edematous,  and  the  veins  of 
the  part  look  full,  such  symptoms  indicating  deep-sejitcd  obstruction,  while  any  attempt  at 
m(»vement  or  pressure  causes  sufl'ering.  When  the  disesise  is  situated  in  the  articular  end 
of  a  bone,  it  is  constantly  mistaken  for  rheumatic  fever. 

If  the  disease  ieperioMleai  in  its  origin^  the  skin  soon  becomes  involved  and  local  red- 
ness a[>peiirs,  the  sligbtest  touch  exciting  pain.  \(  endosteal  at  the  onset,  gentle  manipu- 
lation will  be  allowed,  ant!  many  days  will  pass  before  redness  and  other  external  signs  of 
inflammution  show  themselves,  thfse  ap[)earing  only  when  the  disease  has  spread  to  the 
periosteum,  and  through  it  to  tlie  soft  parts  around.  When  suppuration  ensues,  the  skin 
from  being  tetise  and  ledematous  becomes  inflamed,  and  the  constitutional  disturbance 
worse;  slneplcssness,  and  probably  delirium  with   a  feeble  pulse  appear;  rigors  Lecome 
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more  frcriuenf,  pain  i?  more  intetK*ie,  iiinl  unless  relief  be  ationli'tl  by  a  free  incisi 
to  the  bone,  death  by  t'xbaustion  and  probably  by  blood-poison i»<j  is  apt  to  occur  ;  since 
there  is  u  elose  connection  between  ftcute  inflnmtnatiori  of  bone  and  septicscmiu.  (  Vtde 
Chapter  J.) 

When  tlie  inrtiininiation  is  essentially  periosteal^  more  or  leas  well  formed  pus  mixed 
with  blood  will  be  etlnsed  ;  though  in  feeble  subjects  it  may  be  only  a  blotMl-iitaJned  »crum 
containinff  lymph.  In  some  of  tiie  woi"*!!  ca^es  of  this  disea^se,  I  have  seiin  this  ertusion 
very  eoitinus.  When,  aa  a  consequenne  of  tliis  attection,  necrosis  ensues  and  ia  j»tTio?teHl 
in  its  oriu:in,  the  outside  shell  of  Imne  may  alone  ilic  (Fig.  (3.j4)  ;  but  when  endf»sti'al  the 
perioiitenm  may  escape,  though  the  greater  part,  if  not  the  whole  shaft  of  ihe  bone  may 
become  neerosed  (Fij?.  05'0. 

Endostitis  being  particularly  prone  to  be  accompanied  by  blood-ywisoning,  is,  tberefore, 
a  far  more  serious  di!*ea«e  than  periostitis,  whether  as  a  primary  atfeciion  or  condequeni 
upon  ike  latter. 

[Osieo-niyelitis,  or  inflammation  of  the  lione  marrow,  has  boen  described  by  some  aulhors 
as  pre.*entin;^  three  varielteH,  simple,  suppurative,  and  hnally  fjan^renou*.  Autborw,  liow- 
ever,  differ  s^omewhal  iit  the  use  of  the  term  osteo-myelitis.  Dr.  I.iilell,  of  New  York,  bus 
made  a  careful  study  of  these  forms  of  the  disease  iis  occurring  in  military  practice.] 

Acut<*  ostitis,  periosijtis,  or  endostitis  nuiy  attack  the  cranial,  earprd,  and  tarsal  bones, 
the  shafts,  articular  ends  of  bones  or  epijihyses  ;  ami  aecordintr  lo  its  seat  or  fxlt.*nl,  it 
may  lerminute  in  recovery  or  in  the  co^mplete  death  of  either  the  centre  or  shell  ol'  bone. 
The  best  instance  of  death  of  the  bone  from  periosteal  inflammation  is  seen  in  the  ungual 
phalanx  of  llic  finger,  the  bone  dying  as  a  whole  some  five  or  six  weeks  after  the  first 
onset  of  the  inflammation,  without  any  attempt  at  its  re-formation.  Such  cases  «re 
pent'rally,  but  wrongly,  looked  upon  as  whitlows.  Of  the  larwil  bones,  it  is  most  com- 
iium  in  the  os  caleis,  large  sequestra  being  often  met  with  in  this  bone;  periosteal  net'nv 
sis  is,  however,  compamtively  rare  in  the  [osj  cttlcis,  except  as  a  result  of  injury  to  it« 
tuberosity. 

When  this  disease  attacks  the  articular  ends  of  the  bones,  acute  joint  miscliief  is  the 
peneral  result^  and  when  it  follows  llie  division  of  bone  either  by  amputation,  n'section. 
or  after  compound  fracture,  gunshot,  oi'  otherwise,  it  is  a  common  ciiiuse  of  death,  nnd  loo 
frequenllyis  the  precursor  of  septicfemia.  Sir  Joseph  Fayrt^r,  who  has  drrtwn  attention 
to  this  fact,  in  his  *  Annals  of  Jiled.  Sciences,'  lHt>."},  looks  upon  the  promi?ient  fungoui 
mass  of  granulations  that  is  often  seen  covering  the  end  of  an  amputated  bone  as  indic«- 
livc  of  the  affection,  and  believes  that  the  facility  with  which  the  surgeon  passes  a  probe 
well  inio  the  meilullary  cavity  througlu  these  granulations,  estalilisbes  the  diagnosis.  He 
gives  Ihe  genera!  symptoms  as  pain  in  the  part,  tedenia  and  swelling  extending  down  tlie 
limb,  general  fever,  with  quick  pulse  and  increased  tempemture,  and  more  especially  llic 
recession  of  the  soft  parts,  including  the  periosteum,  from  the  bone,  which  ia  then  left 
denuded  at  the  bottom  of  the  wound. 

Jules  Roux,  of  Toulon,  tirst  drew  attention  to  this  aHfection,  and  gave  it  the  nameo^leo- 
myt'lite.     It  is,  however,  essentially  an  endostitis,  only  of  traumatic  origin. 

Trkatmext — In  all  cases  of  acute  inflammation  of  bone  or  periosteum,  in  wliicli  of 
necessity  there  must  be  effusion  beneath  the  dense  fibrous  periosteal  layer,  iherts  is  no 
treatment  equal  lo  that  of  a  free  incision  down  to  the  bone  ;  and  if  the  disease  i»  nol 
arrested  or  modified  by  this  practice,  immense  relief  to  pain  is  rapidly  utiorded.  Then* 
is  good  reason  to  belit*ve,  too,  that  by  such  treatment  the  disease  is  often  limited  nnd  even 
arrested  as  well  as  the  death  of  the  bone  averted  ;  for  hone,  like  other  tissue,  ts  very  |irone 
to  die  when  subjected  to  the  compressing  inHueneo  of  a  confined  effusion. 

When  the  upper  part  of  the  shaft,  or  the  articular  end  of  a  bone  is  the  sent  of  disesute, 
this  [iractice  is  very  im|>orlant.  Before  making  an  incision,  there  is  no  need  for  the  »ttr- 
geon  to  wait  for  the  formation  of  pus,  as  to  do  this  is  generally  to  wail  loo  long,  for  the 
object  of  the  incision  being  to  relieve  tension,  ii  should  be  carried  out  iw  s<»on  as  tension 
clearly  exists.  In  a  ease  of  acute  disease  of  the  tibia  with  severe  local  jmin  and  consti- 
tutional disturbance,  I  opened  the  periosteum  on  the  fourth  day  before  any  exieraal  evi- 
dences of  inflammaiion  showed  themselves,  except  turgid  veins  and  bone  riilargeroenu 
The  incision  gave  vent  only  to  blood-stained  serum,  but  it  was  followed  by  iiumediaie 
relief  to  all  local  and  constitutional  disturbance,  and  a  rapid  recovery  took  place.  In  this 
case,  all  evidence  pointed  to  endosteal  rather  than  jwriosleal  inflammaiion.  nnd  yet  tbt 
bone  was  saved.  It  the  incision  does  not  save  the  bone,  it  relieves  symptoms,  nnd  what 
is  Oiore,  it  may  Hiuit  the  disease  by  preventing  the  pus  from  burrowing  beneath  the  pvri* 
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osteum  covering  tlje  shaft  of  tlie  bone,  into  tlte  neighboring  jojnl.  Tliis  liability  to  joint 
t'oio[ilicati(>n  is,  indfeil,  one  of  the  strongest  nrgiiinents  in  favor  of  the  jinit;tice.  [Mr. 
Bryant  in  the  last  number  of*  Guy's  Hospital  Ht^jjorts'  hua  given  njinierons  clinifiil  cases, 
showing  the  value  of  incising,  drilling,  and  irephining  tlisir-ased  bone.]  The  limb  at  the 
same  time  should  be  elevated,  and  hot  fomentations  applied;  pain  shouUl  Ije  relieved  by 
opium,  morphia,  chloral,  or  any  other  sedative,  and  the  general  powers  kept  up  hy 
abundance  oK  nntritious  food,  sucli  as  milk  ;  while  stimulanis  should  be  eautiously  admin- 
ifK-red.  Billroth  believes  that  one  of  t!ie  most  ttfirient  remedies  is  painting  the  affected 
limb  with  stnuig  tincture  of  iodine  till  vesications  forai,  fresh  iodine  being  applied  wi  the 
vesicles  drj'  up. 

When  tlie  inHaniniatton  ends  in  necrosis,  it  requires  to  be  treated  according  to  the  mode 
to  he  referred  to  m  a  later  page* 

Oceajiianally  as  an  effect  of  Jieute  infiaramation  of  the  periosteum,  much  blood  is  effufied 
between  the  niembrane  and  the  hone.  1  believe  this  result  to  be  meehanie^il  and  due  to 
the  rapid  t^epanttion  of  the  |>eriosteum,  and  it  in  always  met  Mritb  in  acute  cases. 

ABSCK33  IN  Bone. 

Abscess  in  bone  is  the  result  of  a  local  inflammation,  and  may  or  may  not  be  associated 
with  the  death  of  a  snial!  piece  of  bone.  In  some  cases  it  is  acute,  but  more  generally 
chronic.  To  Sir  li.  Itrodie's  paper  published  in  l>6A(>f  the  profession  is  indebted  for  the 
be*it  account  of  the  chronic  alfection. 

Ikmv.  is  liable  to  an  acnh'  ns  veil  jis  chrome  abscess.  In  the  acute  some  necrosis  is 
generally  a.ssociated  wiih  it  ;  but  in  tlie  chronic,  such  an  association  isi  rare. 

Not  long  ago,  I  treated  a  boy,  a*t.  17,  who,  after  intense  {)ain  in  the  head  of  his  tibia 
for  three  days,  had  local  swelling  and  severe  constitutional  disturbance,  tlmt  had  been 
regjirdetl  as  due  to  rheumatism.  At  the  end  of  a  month  when  I  saw  him,  I  made  a  fn^e 
incision  down  to  the  bone  to  relieve  pain,  and  gtve  vent  to  any  pus  that  might  have  found 
its  way  externally.  A  week  hiier  pus  a[)[)eared  evidently  from  the  bone,  for  a  probe  could 
be  passed  through  the  wound  into  a  cjivity.  Two  weeks  later  or  six  weeks  from  the  com- 
mencement of  the  symptoms,  I  enlarged  my  opening,  and  tlirough  the  aperture  in  the 
head  of  tlie  bone  from  which  the  pus  had  flowed,  I  removed  three  pieces  of  bone,  together 
nuiking  one  the  size  of  a  nut,  which  rested  in  a  cavity  lined  with  velvety  granuhiliona 
such  as  are  so  characteristic  of  an  abscess,  A  com[dcte  recovery  ensued.  In  another 
boy,  a;t.  1(5,  in  which  severe  lociil  and  constitutional  symptoms  had  arisen  early,  I  removed 
a  similar  jdeee  of  bone  from  a  like  caviJy  in  tlie  end  of  the  radius,  and  with  a  similar 
good  result.  In  both  cases,  acute  ijitlammation  of  bone  hud  ended  in  tiie  formation  of  a 
local  abscess  with  circumscribed  necrosis,  and  recovery  rapidly  followed  the  surgical 
treatment. 

A  tew  years  ago,  a  child  was  brought  to  me,  who  had  received  when  asleep  an  injury 
to  the  tibia,  from  a  ]dayfellow  having  attempted  to  drive  a  pin  into  the  bone.  Nothing 
beyond  some  slight  local  pain  had  followed  the  injury  for  a  few  thiya,  when  severe  pain 
and  swelling  appeared,  with  fever,  &c.  I  cut  down  upon  the  [nirt  with  a  view  of  giving 
relief,  when  the  point  of  ray  ktiite  went  with  a  crackle  through  a  thin  layer  of  bone  into 
a  cavity,  which  gave  vent  to  a  teasijoonful  or  more  of  pns.  Immediate  relief  followed  the 
operatitm  and  a  good  recovery  took  place. 

These  three  ciLses  suflice  to  illustrate  the  fact  that  acute  abscess  in  bone  is  met  with, 
and  to  show  its  symptoms  and  treatment. 


Chronic  Abscess, 

In  1773  William  Broomlield,  surgeon  to  8t.  George*s  Hospital,  in  his  *  Chirurgical  Ob- 
servations,' writes  : — *'  Whenever  a  patient  comjilains  of  a  dull,  heavy  pain,  deeply  situated 
in  the  hone,  possibly  consequent  to  a  violent  blow  received  In  the  part  some  time  before, 
and  though  at  the  time  the  patient  complains  of  this  uneasiness  within  the  bone  the  integ- 
nments  shall  ap[>ear  perfectly  sound,  and  the  bone  itself  not  in  the  least  injured,  we  have 
ffreat  reason  to  suspect  tin  ahsceasvs  in  the  meUufln."  In  1824,  Sir  B.  lirodie  Jimputjited  a 
limb  for  incurable  pain  in  the  tibm,  and  in  tliis  case  which  Sir  W.  Fergusson  has  described 
'•  as  one  of  the  beacon  lights  of  surgery  never  to  be  forgotten,"  "  the  lower  end  of  the  tibia 
is  enlarged,  and  the  surfuce  [rresents  marks  of  great  vascularity ;  the  bone  in  the  prepa- 
ration is  divided  longitudinally,  and  just  above  tlie  articulating  surface  there  is  a  cavity 
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as  larjje  lui  a  small  cliesljiut.     T1h««  cavity  was  filled  with  dark-colored  |>ii8.     The  inner 

surfjice  of  ii  is  smooili.     Thf  hone  imrnediatj'ly  ^urroiindiDg  it  is  hiirdr-r  than  nultiral." 
In  these  two  extracls,  wrilk'n  at  :in  interval  of  titty  years,  are  cinbodieil  th«^  (.'liniciil 
and  pathological  facts  connected  with  this  subject  which  are 
now  recog^iized  by  surgeons. 

[Walker,  of  Virginia,  is  said  to  have  cut  into  bone  for  the 
piirpome  of  evncuatin*r  pus  as  early  as  17r>7.] 

This  chronic  obsct'ss  is  generally  met  with  in  the  articalar 
ends  of  bones,  that  is,  in  tljeir  cancellous  tissue,  more  particu- 
larly in  the  two  endti  of  the  tibia.  I  have,  however,  seen  it  in 
the  condyle  of  the  femur  and  the  humerus,  and  in  the  shaft*  of 
the  ulna,  radius,  and  tibia.  It  may  also  occur  in  any  l>one.  In 
Fifj,  r,<U»  the  cavity  of  such  an  abscess  is  illustnUc<l,  and  in 
Fin;.  {\\\  is  seen  its  opening  iulo  the  joint.  The  history  of 
thi'se  cases  is  generally  oh(*cure,  an  injury  at  times  being:  itJ» 
assijj:ned  cause.  The  most  characteristic  symptoms  aiv  a  lixed, 
aehiiig  patn  in  the  part,  *^  the  pain  being  a  dull  one,  rulh<»r 
tending  to  produce  sickness  than  to  rouse*'  (John  Hunter), 
exa(jerha lions  occur  in  its  progress,  when  the  pain  becomes 
acute,  fixed,  and  of  a  burning  pulsutive  kind,  *' like  the  falling 
of  drops  of  molten  lead,"  as  a  patient  once  described  it  to 
me  ;  there  wiil  likewise  be  local  circumscribed  tenderness  or 
pain  on  firm  pressure,  with  probably  some  evident  enlargement 
of  bone,  and  the  sense  of  local  heal. 
In  more  advanced  cases,  the  solt  parts  over  tlie  bone  will  b€  oedcmntous,  and  on  firm 
pressure  over  the  painful  spot,  a  sensation  of  yielding  will  be  given  to  (he  linger.  In  still 
more  neglected  ca^^fs,  the  abscess  may  make  its  way  into  a  joint  ;  while  under  fortunate 
circumstances  it  may  advance  forward  and  discharge  itself  exleniftlly. 

Tkkatment.— "Abscess  in  Ixine  may  find  its  way  to  the  surface,"  but  "  the  crown  of 
the  trephine  is  often  necessary  in  order  to  get  at  the  seat  of  abscess,"  said  John  Hunter, 
in  17)^7  (MS.  l^ec).  At  the  present  day  a  like  treatment  is  to  Vm?  advised,  as  nothing  les* 
than  the  opening  ol  the  abscess  in  the  bone  is  of  any  use,  and  this  ib  usually  done  by  means 
of  a  small  trejdiine.  The  point  to  be  selected  for  the  operation  is  the  painful  Sjiot,  which 
should  be  marked  befort-  the  patient  is  anaesthetized  ;  the  soft  parts  should  then  he  divitlwl 
by  a  crucial  incision  and  turned  back  an<l  the  hone  itself  freely  [Kirtorated,  with  the  peri- 
osteum covering  il.  When  the  instrument  has  opened  the  abscess,  pus  will  well  up  at 
once ;  the  ring  of  Itone  raise<l  by  thr>  elevator  ought  then  to  be  taken  away  ;  the  cavity, 
which  is  generally  lined  with  smooth  velvety  granulations,  is  rarely  very  large,  and  the 
quantity  of  pus  seldom  above  a  draehm,  although  sometimes  there  may  be  more.  After 
the  ojK'ration  the  parts  have  only  to  be  left  alone  to  heal,  recovery  being  very  general. 

It  is  not  always  necessary,  however,  to  trephine  a  bone,  as  a  less  severe  opcmition  is  at 
times  all  thjit  is  re(juired+  and  that  is,  its  simple  puncture  b>'  means  of  a  drill ;  when  the 
seat  of  the  abscess  is  not  very  accurately  defined  the  drill  is  probably  the  belter  instru- 
ment to  use.  In  a  striking  case,  1  had  in  the  spring  of  1H70,  I  carried  out  this  o|K'nitivjn 
and  punctured  the  head  of  tlie  tibia  of  a  man  who  had  all  the  external  evidence  of  lr»cjd 
ostitis  and  j^iuppuration.  sucl«  as  pain,  bone  expansion,  &c.  1  cut  down  upon  the  painful 
expanded  part,  and  made  two  punctures  with  a  drill,  one  of  which  clearly  went  into  n 
cavity  in  the  bone,  as  evidenced  by  the  sudden  loss  of  resistance.  No  pus,  however,  was 
seen  to  well  up  in  the  woimd  at  the  time,  though  soon  after  the  oiMralion,  a  free  discharge 
took  |>lace.  The  o|)eratiou  was  foUiKved  by  complete  relief  from  all  pain,  and  in  a  m  ' 
the  man  left  Guy's  quite  restored,  and  three  months  later  he  remained  so.  More  rer. 
I  arrested  disease  in  the  femur  of  a  boy,  a^t.  IH,  by  trephining  the  trochanter  major  and 
puneturing  the  bone  with  a  drill  througli  the  opening. 

This  of>eration  of  drilling  the  hone  seems  to  be  good  either  for  supposed  suppuration 
chronic  ostitis,  it  is  less  formidable  than  trephining,  and  may  be  done  in  caries  wh« 
the  latter  is  inapplicable  or  not  to  be  entertained  ;  indeed,  the  two  means  may  be  employed 
together  when  the  trephine  has  tailed  to  open  the  abscess.  Holmes's  suggestion  is  good, 
viz.,  to  pierce  the  walls  of  the  tre]diiiie-hole  in  several  directions  with  a  shaqi-jjoinled  in- 
strument, in  order  to  remove  the  bone  freely  with  a  chisel,  if  a  drop  of  pus  follow  any 
these  punctures. 
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Chronic  Periostitis  and  Endostitis. 

Chronic  periostitis  and  ostitis  are  very  common  affections,  more  particularly  involving; 
the  shnOs  of  the  long  honeg.  The  ostitis  is  |irol>al»lv  the  more  common  oi'  the  two,  pure 
perio&lili.^,  unless  from  syphilis  or  injury  hein;j;  compHraiively  rare-  Thesu  att'ectjons  may 
be  modified  by  syphilii?*  scrofula,  or  rheujiuilij^m,  and  may  originate  from  some  local  cause 
or  injury,  but  in  all,  there  course  is  the  Mime  ;  the  disease  varying  only  in  the  rapidity  of 
its  progresa,  extent  of  its  influence,  and  result*.  In  one  case,  complete  recovery  may  lake 
place,  tho  etfusion  being  re-abaorbe<l ;  in  another,  the  etfusion  may  becxuiie  organized  ns  a 
superticial  nodtj  or  bony  outgrowth  (Fig.  'i(»l)^  or  m  an  enlarged,  elongated  area  of  dense 
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bone  (Fifr,  Gni>).  Tn  CTcepliona!  cases,  local  siippumtion  may  occur,  giviii";  rise  to  a  chronic 
j>erioj!iteal  or  endosteal  abscess;  in  a  large  proj^ortion  of  instances  the  bone  dies  wholly  or 
in  part,  and  thws  gives  rise  to  necrosis :  whilst  in  some  few,  the  bone,  either  upon  ita  sur- 
face  or  interior  undergoes  a  chronic  disintegrating  .process  known  as  carits. 

The  symptoms  of  chronic  periostitis  and  ostitis  (endostilis)  are  in  their  nature  very 
Bimilar  to,  tliough  less  severe  than  (hose  of  the  acute,  the  most  constant  being  a  dull 
aching  pain  in  the  part  of  a  persistent  kind,  aggravated  at  intervals,  and  on  hanging  down 
the  limb;  the  pain  being  almost  always  worse  at  night,  more  particularly  In  syphilitic 
utTections.  The  const  it  utionul  symptoms  vary  according  to  the  severity  of  the  local  con- 
dition, febrile  disturbance,  and  intensity  of  local  actiitn  running  band  in  hand. 

In  periosfids,  the  [tain  is  generally  local  and  attended  with  swelling  at  an  early  period 
of  the  aflection.  indeed,  within  a  few  days  of  its  onset.  In  endosdtis,  the  pain  is  gene- 
rally more  diil'iised  through  the  wliole  bone,  and  will  continue  for  weeks  or  months  with- 
out any  external  evidence  of  enlargement,  being  too  often  regarded  as  "  rheuniHtic"  or 
*' growing  pains."  In  periostitis.,  tenderness  on  inanipulatiott  is  an  early  and  constant 
symptom.  In  endostilis^  the  bone  may  be  manipulated  with  gentleness  w^iibout  exciting 
pain  ;  firm  pressure,  however,  almost  always  causes  suffering.  In  periostitis,  the  enlarge- 
ment generally  shows  itself  as  a  bossy  or  undulatory  swelling  on  the  surface  of  the  bone, 
with  one,  two,  or  more  nodes,  n[M>n  the  bone  ;  sy|diilitic  periostitis  is  generally  multiple 
and  undulatory^  truumaltc  and  other  forms  of  nodes  usually  single.  In  emiostitis.,  the 
enlargement  appears  as  a  genemi  expansion  of  the  bone  in  all  directions;  in  rare  cases  us  a 
distinct  eionfftttion.  In  periostitis,  w  hen  sup]iuration  is  about  to  take  place,  external  evi- 
dence will  appear  in  the  form  of'  increased  swelling  and  temlorness,  wliile  redness  of  the 
skin,  <n(lcma  of  the  tissues  covering  in  the  node,  and  iluctuation  will  be  present.  In  en- 
(/osfifis^  terminating  in  abscess*  tbeie  will  be  a  great  aggravation  of  hical  pain  with  eon- 
sfitulional  disturbance, and  often  rigors;  and,  when  fudemu  of  the  soft  parts  over  the  bonn 
and  external  evidence  of  inflammation  appt^ar,  the  ab&cess  is  making  iu  way  externally 
tlirnurtb  the  j>eriosteura  (ride  Abscess  in  Hone). 

Wlien  periostitis  causes  necrosis,  il  is  ordy  of  the  shell  of  bone  beneath  the  intlameil 
nodi!  (peripheral  neerosi?)  ;  the  de^id  bone  und»:T  these  circnmstances  is  ex]»osed,  and  if 
covered  it  is  by  sfjft  parts  akuie,  and  not  by  mnv  bone  {Fig.  (IJJS).  When  cndostitis  causes 
necrosis,  il  is  usually  of  a  greater  or  less  mass  occupying  the  centre  ol  the  bone  (cenlniJ 
necrosis),  although  sometimes  the  whole  shaft  or  urtieular  extremity  of  the  bone  dies. 
The  dead  bone  or  sequestrimT  is  always  more  or  less  coni[detely  surrounded  by  new  bone 
— a  new  pcnosteiil  Ibrmalion  (Fig.  <)o4).  When  this  new  casing  is  inconiplele,  it  is  a 
fair  proof  that  the  periosteum  hiis  been  involved  (Fig.  iU^tl). 

In  necrosis  of  a  long  bone  the  result  of  periostitis  and  endostilis  by  extension,  the  hope 
of  a  new  bone  iKdng  formed  is  forlorn,  as  the  periosteum — the  chief  bone-forming  niem- 
bnine — has  been  destroyed;  while  in  the  necrosis  of  endostitis,  tiiere  is  every  hope  of  a 
complete  restoration  of  the  bone  through  its  jwirioflteal  covering  taking  place,  on  the  removal 
of  the  dead  iHirliou  or  sequestrum. 
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In  the  nficrosts  of  the  sJiufl  which  is  jilways  pcriostenJ,  no  new  bone  is  fomu'd.  jis  the 
p>eno5leum  h  destroyed.  When  fullowing  un  injury  to  ihe  ekull  il  is  preceded  by  **lUe 
pTiffy  tumor  of  Pott."     In  syphih's  it  fnllowH  a  suppurating  no<le. 

In  a  rare,  if  not  unique  preparation  (Guy's  Museum)  of  n^'ontsis  after  amputation,  taken 
from  a  patient  of  my  own,  the  t'nd  of  th*.-  divided  femur  died,  and,  at  a  later  period,  the 
periosteal  sliealh  of  new  bone  tliat  forme<l  aroun<l  it  also  died,  one  sequestrum  being  found 
witldn  the  otlier  on  their  withdrawal  from  the  stump. 

Treatment In  chronic  periostitis  when  suppuration  does  not  take  place,  fomenta- 
tions, with  the  elevation  of  the  limb,  sedatives  to  allay  pain,  and  the  internal  use  of  the 
iodide  or  bromide  of  potassium,  with  or  without  tonics,  according  to  the  special  re<|uire-  • 
menls  of  the  patient,  are  the  most  etficieat  menti;^.  In  still  more  chronic  cases,  the  use  of 
a  blister,  or  the  repeated  application  of  tiie  compound  tinciure  of  iodine,  is  of  value.  If 
rheumatism  neem  to  influence  the  morbid  action,  colehic»m  hu:*  a  beiioticiul  tendency. 
When  nocturaal  pain  is  great,  besides  ihe  internal  administration  uf  o|>ium  or  other  j^edu- 
lives,  the  external  application  of  belladonna  certainly  gives  relief.  When  p.iin  is  sei-ere 
and  unrelieved  by  such  treatment,  a  subcutaneous  section  of  the  periosteum  with  a 
tenotomy  knife  is  advisable,  Wiieii  sujtpuration  threatens,  the  wuriuth  of  a  poultice  or 
hot  fomentation  with  or  without  the  application  of  leeches  may  sometimes  arrest  it:  a 
Mister  at  times  also  seems  to  check  its  progress.  When  pus  has  formed  il  is  wise  sis  u  rule 
to  let  it  out,  but  the  surgeon  should  he  in  no  liyrry  to  do  this  unless  the  pain  is  gn^nt  and 
the  abscess  has  a  disposition  to  spread,  as  pus  may  be  re-absorbed,  and  opening  a  |HL*rio»teitl 
abscess  renders  bone  exfoliation  more  probable. 

Chronic  ostitis  is  an  atlectioii  most  trotihlesome  to  treat  with  any  effect,  and  the  same 
means  that  liave  been  recommended  lor  )»eriostitis  may  be  tried  in  this.  In  a  general 
way,  however,  they  do  little  more  than  give  relief  and  have  but  slight  eflVvt  on  the  pro- 
gress of  the  disease,  it  being  far  to  common  for  a  bone  in  a  state  of  chronic  inflammation 
to  become  necrosed.  When  tiT^ted  early,  however,  success  is  not  unfrequent,  AVlien 
the  disease  is  steadily  progressing  and  remedies  nppenr  to  liave  no  influence  on  its  priigress, 
the  operation  of  drilling  th<'  bone  in  one  or  more  point*  acconling  to  the  extent  of  the 
disease,  is  an  operation  to  be  recommendt'd  ;  when  t!>is  fails,  that  of  trephining  may  be 
em()loycd,  for  if  taking  away  a  jiiece  of  bone  or  drilling  it  does  not  arrest  the  disease, 
which  it  umlouhl^'dly  (>ften  does,  it  at  any  nite  gives  relief  to  local  pain.  Pain  in  endosiitis 
or  periostitis  is  due  to  tension  caused  by  pent-up  iiiHammalory  etliision,  whether  fibrinous, 
purulent,  or  serous,  and  relief  can  only  be  atlbrded  by  its  removal.  When  a  new  gi-owth, 
cystic  or  otherwise,  occupies  t!ie  centre  of  a  bone,  a  like  pain  is  however  exf>ericnced. 
[The  reader  should  refer  to  Mr.  Bryant's  paper  mention«?d  above  for  corrobonttive  testi- 
mony ill  reganl  to  many  of  these  statements,  which  deserve  the  greater  attention^  since  the 
Bubject  is  one  often  neglected  by  surgeons.] 


Necrosis 

means  the  de.ith  of  bone,  the  result  of  periostitis  or  endostitis,  and  U  may  be  of  the  shell 
or  com(»act  tissue,  of  the  inside  or  cancellous  tissue,  or  of  btith  combined.     It  may  iiccur 
idiopathically  wit!iout  known  cause,  or  as  the  result  of  fever,  injury  from  sprain,  concuj 
eion,  contusion,  fracture,  or  gunshot  wound.     As  a  consequence  of  acute  inflannn.'^tioB 
bone  may  die  rapidly.     1  hare  already  related  a  case  in  which  local  necrosis  of  the  articuli 
extre!iiiiy  of  the  tibia  took  place  in  six  weeks,  and  it  is  well  known  that  phalanges,  nccr 
and  exfoliate  in  five  or  six  ;  in  fact,  in  acute  necrosis,  a  month  or  six  weeks  is  full  tit 
for  bone  to  die  and  be  thrown  off.     In  the  necrosis  of  the  lower  jaw  from  phosphorus,  the 
same  tnith  is  exemplified.     When  a  bone  dies  from  inHammalion,  il  doe«  so  usually  from 
the  acute  form  ;  the  chronic  action  being  shown  in  the  process  of  exfoliation,  i*.  f.,  in  the 
8e()aration  of  the  dead  from  the  living  bone;  for  in  this  prctcess,  a  considerable  lime  is 
often  exjiendcd,  no  definite  period  having  been  hitherto  recognized,  as  its  rapidity  differ* 
in  every  case. 

The  process  of  exfoliation  is  a  very  beautiful  one  and  is  the  same  in  bone  as  in  the 
parts,  only  slower.     [The  similarity  between  necrosis  and  gangrene  of  the  soft  parts  mo 
be  rememT>ered.     Caries  is  applied  to  ulceration  of  bonc.J 

**  When  a  portion  of  bone  is  to  die,"  writes  Holmes  in  an  admimble  artiele  in  hia 
'  System,'  vol.  iii,  '*  the  first  phenomena  is  the  cessation  of  circulation  in  it.     This  lean 
it  hard,  white,  and  sonorous  when  struck,     It  doejj  not  bleeil  when  exposed  or  cut  ioto 
and  is  insensible.     Occasionally,  when  the  dead  bone  is  exjwjsed  to  the  air,  and  nt!le<I 
by  the  presence  of  putrid  pus,  its  color  becomes  nearly  or  quite  bU\ck  -,  large  surfacet  i 
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Imrd,  black,  necrosed  Ixme  are  sometimes  left  exposed  by  tlie  sloyghing  of  liuj  skin  over 
tlie  tibia.  Tlio  dead  bone  at  first  retains  its  eonnoetion  to  the  bone  around,  as  well  as  to 
the  jKrioslemn  or  wiiatever  part  of  the  nutrient  membrane  may  belong  to  it ;  but  tlie  pre- 
sence of  a  deail  part  is  never  long;  tolerated  by  the  living  tissues,  and  accordingly  the 
processes  wliidi  are  to  eliminate  it  soon  beronic  perL*eptible  in  both  these  structures.  The 
periosteum  or  medullary  membrane,  as  the  case  maybe,  se|)arates  from  the  dead  bone  and 
becomes  inflamed,  a  quantity  of  ossific  dejiosit  (more  or  less,  according  to  circnmstanres) 
18  poured  out  between  it  and  the  dead  bone,  and  this  deposit  soon  becomes  eonverli'd  into 
new  bone^  forming  a  sheath  [or  involtierum]  over  the  dead  portion,  by  which  the  latter  is 
inclosed  or  invnginated^  as  the  teclinical  term  is.  The  dead  [lart  is  now  railed  a  serf  nest  rum^ 
a  name  only  properly  applied  to  it  when  loose  nud  invaginated,  ihougli  ofleri  incorrectly 
used  of  any  piece  of  dead  bone.  While  this  sheath  is  being  formed  from  the  membrane 
coating  the  dead  bone,  changes  are  going  on  in  the  living  bone  to  which  it  was  attadied. 
When  the  latter  has  been  |>reviously  diseased,  /.  e.,  when  fiie  necrosis  iuis  been  of  influm- 
matory  origin,  the  inflammatory  deposit  which  surrounds  the  sequestrum  soltens,  pua  is 
forme<l,  and  a  groove  oK  ulceration  [or  caries]  is  produced  at  the  expense  of  the  circle 
of  inflamed  bone  which  forms  the  margin  of  the  sequestrmn.  If  the  surrounding  l>one 
has  been  previously  healthy  ihe  sexpiestrnm  acts  as  an  irritant  upon  it,  setting  up  first  in- 
flammation and  thickening  to  a  variable  distance,  and  then  uleeiatioti.  Tims  a  groove  is 
traced  around  the  sequestrum,  and  the  formation  of  the  groove  is  accompanied  by  sup- 
puration, *  the  pus  containing  much  earthy  matter  from  the  disintegrated  tissue,  11,  U. 
Cooper  stating  2}i  per  cent,  of  phosphate  of  lime.'  The  pus  formed  in  the  neighborhood 
of  the  dead  parJs  make  its  way  to  the  nearest  sni*tace,and  in  so  doing  interrupts  the  forma- 
tion of  the  periosteal  sheath,  leaving  sinuses  or  cloficce,  passing  througli  this  sheaili  from  the 
sequestrum  to  the  surface  of  the  body,  or  sometimes  into  a  neighboring  joint  or  serous 
cavity.  The  presence  of  such  sinuses  lejiding  through  tiie  shell  of  bone  to  liivnl,  smooth^ 
sonorous  bone  at  the  bottoni  of  the  cavity  is  the  distinguishing  mark  of  necroshs"  (Fig, 

[The  student  is  often  confused  by  these  names ;  let  him  remember  that  in  bnne-inflam- 
iiation  llie  process  is  the  same  in  kind  as  in  inflammation  of  the  soft  parts,  and  that  the 
terms  correspond  as  follows:  necrosis  with  mortification,  Varies  with  ulceration,  seipies- 
trum  with  slough,  cloaca-;  with  sinuses.] 

Where  the  periosteum  has  been  destroyed,  no  investing  shcalJt  of  hone  will  exist  lo 
interfere  with  the  separation  and  casting  off  of  the  sequestrum  (Fig.  r>o7)  ;  where  it  is 
nearly  perfect^  the  shell  of  new  bone  will  he  complete  (Fig,  f»'K">).  I'nder  these  circum- 
stances, the  casing  thickens  and  Itecomes  dense.  To  reach  the  sequestrum  in  the  thigh, 
I  have  cut  through  a  bony  sfieath  upwards  of  an  inch  in  thickness.  The  subperiosteiU 
shealh  is  never  seen  in  necrosis  of  the  skull  or  in  short  canceHous  bones. 

The  whole  shall,  or  any  portion  of  a  long  bone  may  become  necrosed,  the  e|n|diyse9 
often  saving  the  joints  (Fig.  GoT);  but  as  a  rule  some  portion  of  the  shaft  remains 
attached  to  one  or  other  of  the  epiphyses.  Occjisionally  the  epiphyses  themseUes  are 
the  seat  of  necrosis.  In  the  tarsal  bones  during  infant  life,  the  ossilic  centre  of  the  bones 
may  die  and  exfoliate.  There  is  also  good  reason  to  liKdieve  that  necrosis  of  the  shait  of 
a  bone  often  originates  after  a  sprain  or  injury,  from  inflammation  in  the  epiphysial  carti- 
lage connecting  it  with  the  epipliysis. 

The  amoiuit  of  thickening  around  the  sequestrum  <lcpends  ninrli  upon  the  extent  of 
new  bone  poured  out  by  the  periosteum  and  tlie  duration  of  the  process;  its  density  also 
turns  upon  the  length  of  time  (be  sequestrum  has  been  invagirmted,  and  the  character  of 
the  inflammation.  The  bony  shell  in  its  early  condition  is  soft  and  readily  cut,  broken 
down,  or  peeled  of}';  in  its  later  stages  it  becomes  almost  as  hard  as  ivory,  and  is  most 
ditlicult  to  cut. 

When  the  cloacfc  of  the  bone  case  are  large  and  fortunately  placed  towards  the  end  of 
Ihe  serpiestrum,  natural  efforts  may  be  sufficient  of  themselves  to  get  rid  of  the  foreign 
body,  the  granulations  tilling  the  cavity  gnidwnlly  pressing  upon  ihe  dead  bone,  and  me- 
chanically extruding  it  from  its  be«l.     In  this 

way,    large    masses    of    bone    are    sometimes  Fia.  662. 

discharged  by  natural  processes.  After  ampu- 
tation, this  result  is  frequently  seen.  Some 
years  ago,  I  saw  with  Mr,  Cock  and  Dr. 
Ililf,  of  Kennington,  a  case  in  which  the  upper 

pari  of  the  shaft  of  the  humerus  which  had  uppor  half  of  th<i  .haft  of  the  humoru*  thrown  off 
separated  at  its  npper  epiphysis,  was  gradually  »tu«  jniu-ilau  wUh  Ui«  upper  eplpUyw.  hy  uttiur»i 
pressed  out   from    btdow    thix)Ugh    the  deltoid     iiroc«Me».   rrop.  iioi". 
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muscle  and  projected  outside  the  acromion  process  for  ubout  an  it»eb ;  Mr.  Cock  bud  only 
to  complete  the  process  which  natmc  had  so  well  commenced,  and  draw  out  llie  bon<j« 
which  wivs  ibur  inches  lonp;  (Fig.  f5G2). 

Every  surgeon  is  fuiniliar  with  a  somewhat  similar  act  in  other  cases  where  large  pie 
of  bone,  and  far  more  frequently  small  ones,  are  sometimes  discharged  by  natural  processes; 
but  such  successful  nattiral  etlbrts  are  rare  in  comparison  with  the  failures,  surgical  art 
beinj^  demanded,  as  a  role,  to  assist  in  a  cure. 

Wlien   i)ie  dead  hune  lias  been  shed,  the  sequestrum  extruded  by  natural  eflbrts  or 
removed  by  surgical  skill,  the  bone  gi*anulates  and  ihus  heals.     When   this  [iroeess  lak 
place   upon   its  surface,  the  steps  are  very  visible,  and   when   the  setpitrslrum   hiu*  bc« 
removed  from  a  cavity,  the  same  process  goes  on,  but  with    it  another  uct,s  with  equ 
force,  and  that  is  the  gradual  contraction  of  the  periosteal  shell  of  new  hone  that  surroun 
the  sequestrum.     A  bone  in  this  way  is  re-formed  and  rc|wiired.     [Dr.  Shrady,  of  New 
York,  has  reported  a  remarkable  case  in  which  there  was  re[*roduction  of  the  sluil^t  of  the 
humerus  after  excision  for  acute  necrosis.     His  paper,  contained  tii  Ihe*  Meiliral  Hecord,' 
April  24,  18H0,  gives  a  good  bibliography  of  the  subject.     Dr,  MeEwen,  of  Scothmd, 
has  transplanted,*  with  considerable  success,  small  pieces  of  bone  to  hasten  reproduction. 
lie  placed  the  fragments  of  osseous  tissue  in  the  gup,  left  after  subperiosteal  sequestiXJlomy, 
where  reproduction  was  not  complete.] 

TUEATMENT. — When  the  pre.strnce  of  dead  bone  has  been  made  out,  its  removal  is  the 
only  sound  priielice,  since  the  longer  it  is  left  in  its  cavity,  the  thicker  and  denser  will 
become  the  periosteal  bony  sheath,  cunsecpiently  the  pndmbilities  of  a  nnlural  cure  are 
Itjssened,  and  the  dilfieulties  of  a  surgical  operation  greatly  increased.  The  sequestrum, 
however,  cannot  be  taken  away  until  it  hius  heen  thrown  olf  or  loosened  from  the  living 
tissues:  although  as  soon  as  this  result  has  heen  etlected,  the  sooner  the  operation  for  its 
removal  is  performed  the  belter.  To  interfere  too  soon  before  tliis  process  has  been  com- 
pleted is  sometimes  iujurious,  and  always  futile;  to  wait  too  long  is  simply  to  add  to  tU*j 
dilHctdties  of  the  case  and  to  post[>one  recovery.  Bones  that  are  not  hwise  may,  however, 
often  be  detached  by  a  good  twist  with  a  pair  of  forceps,  or  raised  by  an  elevator. 

When  the  de«d  bone  is  found  to  be  loose  by  mejins  of  a  probe,  by  being  made  to  move 
in  its  sheath,  there  should  be  no  hesitation  on  the  part  of  the  surgeon  as  to  interfering; 
though  when  tiiis  niovenient  cannot  be  made  out,  the  same  treatment  may  be  jtisiifiabU*, 
as  the  sequestrum  may  be  so  tiglidy  impacted  or  shut  in  by  gmntdations,  as  to  be  iin- 
muvahle  though  still  separaleih  Tnder  these  cireumstances,  tl»e  history  of  tlie  ca*e  and  ^ 
more  particularly  the  duration  of  the  disease  will  he  of  great  help  as  a  gui*le,  for  if  mnnV!^^fl 
months  have  passed  since  the  intlaminiition  thai  killed  the  bone  set  in,  the  probalii lilies  of^^^f 
the  sequestrun»  being  loose  are  great,  as  most  sequestra  are  shed  in  four,  tive,  to  ten 
moutlis-  1  have  seen  a  seqtiesinnn  in  acute  disease  thrown  oft'  in  six  weeks,  and  have 
removed  a  large  portion  of  the  shaft  of  the  tibia  three  months  after  tlie  tii^t  onset  of  the 
symptoms;  while,  on  the  other  hand,  the  dead  bone  may  be  found  Hxed  at  a  far  more 
distant  date  than  that  named.  Al!  know  tliut  a  necrosed  phalanx  is  generally  loose  and 
rea<ly  tor  removal  at  the  end  of  five  weeks,  and  in  most  eases  the  surgeon  is  jusiitied  in 
performing  the  0[>eralion  for  necrosis  (sequestrolomy)  within  the  year.  English  surgeon-, 
as  a  rule,  are  disposed  to  wait  till  the  evidence  of  tho  sequestrum  being  quite  loo»e  \* 
clearly  marked;  whilst  many  Continental  surgeons,  and  particularly  the  Germans,  excix; 
diseased  bone  within  three  months  of  the  first  manifestation  of  disease,  by  what  is  called 
a  suh-periosteal  0[X^ration,  that  is,  the  peeling  oft'  of  tlie  periosteum,  an<l  the  resection  of 
the  shaft  of  inllamed,  dying,  or  dead  bone,  lint  in  doing  this,  jis  nature  hit*  not  yet  indi» 
cated  the  limit  to  the  disease,  nor  separated  the  deail  from  the  living  bone,  much  gi 
bone  must  of  necessity  be  ol'ten  removed  with  the  diseased,  or  much  of  the  diseased  bo 
left  li+'hind,  both  of  which  are  undesirable  objects.  In  English  pnictice  the  cure  is  jmw 
poned  ttnd  the  dilliculties  of  the  operatiort  are  increased.  In  the  Continental  inon*  mn 
be  done  by  o|)erative  interference  tlian  is  needed  or  less  than  is  requiretl,  the  new  form; 
tion  of  bone  by  the  periosteum  at  the  same  time  being  necessarily  interfered  with. 

Tlie  best  praetiee,  probably,  is  to  be  found  between  the  two,  and  that  is,  surgitml  in 
ference  about  three  to  six  months  after  tiie  first  appearance  of  s^wnptomj* ;  in  acute,  iliw 
and  in  small  and  narrow  bones  early,  but  in  chronic  disease,  and  in  large  and  thick  boni 
late  interference. 


['  '  Dntish  Medical  Journal/  1880,  I,  p.  364.] 
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Thk  Operation  of  Skquestrotomt. 

Tliere  is  no  opcmtion  in  snirffiTv  more  satisfactory  tlian  tliia,  iis  it  is  usually  unatttended 
with  duti^er  ami  followed  by  comjtltue  success.  In  many  cases  it  is  simple,  while  in 
others  it  i^  eouiplJcated,  the  ingenuity  of  the  surgeon  being  often  taxed  !o  devise  means 
to  earry  out  the  object  in  view,  viz.,  tlie  removul  of  the  seijueslruni.  Taking  as  a  type  of 
the  alfection*  the  tibia  in  which  Ihe  whole  shaft  or  diaphysis  is  the  seat  of  mischief,  many 
cloaca?,  or  listula-,  leading  down  to  the  dead  bone  through  the  periosteal  bony  case  will 
probably  be  present,  as  is  sliown  in  Fig.  'Hil  ;  and  with  a  probe  introduced  through  an 
opening  at  one  end  and  a  second  at  the  other,  the  surgeon  may  make  his  incision  between 
the  two  down  to  the  hone — that  is,  down  to  the  new  case  of  bone  that  envtdops  the  old — 
and  having  tlone  this  he  may  peel  back  the  periosteum  with  u  ras[>iratory  or  periosteal 
retractor,  cut  througli  ilie  new  bone  that  prevents  the  dead  from  being  seized,  by  means 
of  Ibrreps  or  chisel,  and  thus  expose  the  necrost^d  shaft.  The  dead  pieces  may  then  be 
seizeil  by  a  pair  of  sequestrum  forceps,  and„  where  practicable,  withdrawn.  Should  it  be 
too  long  to  extract  through  the  woun<l,  or  should  the  opening  in  the  bony  case  correspond 
lo  its  centre,  the  setpiestruni  may  be  divided  with  a  pair  of  cutting  lorceps,  and  its  two 

Fio.  683. 


iDttmnieatA  a«od  to  Beqacilroloin.T. 

halves  separately  removed.  At  limes  a  good  elevator  is  of  use  to  nvise  »,he  sequestnim 
from  its  betl,  or  to  prize  it  from  its  attaehment.  Occasionally  a  good  deal  of  the  new 
casing  of  bone  reipiires  removal  before  the  surgeon  can  gel  at  the  fiead  portion  ;  and  in 
the  femur  where  tlie  whole  shaft  is  necrosed,  the  upper  part  being  larger  than  the  lower, 
it  may  be  necessary  to  cliise!  otf  or  remove  nearly  tlie  whole  suriace  of  the  new  shell  of 
bojie  to  admit  of  the  removal  of  the  sequestrum,  it  being  impossible  to  withdraw  through 
the  lower  oritic^e  a  piece  of  bone  of  larger  diameter.  In  one  case,  the  simple  enlargement 
of  one  of  the  cioa<"e  may  be  Hiilficient  to  enable  Ihe  surgotm  to  seize  and  remove  the  bone; 
while  in  another,  it  is  necessary  to  lay  two  or  more  cloaca;  into  one.  The  operation 
ahouhl  be  done  with  as  little  interference  with  the  soft  parts  and  bony  sheath  as  possible. 
The  object  having  been  obtained,  the  parts  have  only  to  be  kept  clean,  raised,  and  left 
alone  to  fill  up  and  heal,  when  a  good  recovery  will  genenilly  follow.  The  instruments 
employed  for  sequestrotonvy  are  illustrated  in  Fig.  ((63.  In  all  cases,  Esmarch's  elastic 
[bandage  and]  tourniquet  should  be  employed  to  prevent  hemorrhage  [and  enable  the 
operator  to  determine  the  condition  of  the  parts], 

"When  the  whole  shaft  of  a  bone  has  been  removed  in  early  life*  sonif;  shortening  of  the 
new  bone  or  arrest  of  growth  niay  be  looked  for,  aiid  in  the  ca-se  (Fig.  GG4)  such  a  resalt 
took  place.  The  drawing  was  taken  from  a  young  woman^  :vt,  ^'i,  from  whom,  fourteen 
years  before,  1  removed  the  whole  shaft  of  the  tibia.     The  bowing  of  the  limb  was  due 
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Fio.  GG4,  In  the   iK-ntliri;^  of  the  fibula,  wliich  had  grown  naturally  And  bent  to 

ttdapt  iliieJf  to  the  shorti'tu-d  tibtji. 

When  ihf  seiiueslrum  eaiinot  be  raised  from  its  bed,  it  had  better  be 
left  alone,  tlie  opening  nmd«  not  being  lost,  as  through  it  the  Be4]uej$trum 
may  subsefjnciitly  be  taken  awray  or  ex|ielled  naturally. 

Dfud  iHjne,  tlie  result  of  periosteal  difiease,  that  is  not  covered  in  by 
new  bone,  readily  exfoliates,  jind  rarely  requires  more  than  its  simple 
removal  by  forceps,  the  soft  parts  coveriufj;  it  being  divi«led  ;  in  this  way, 
larj^e  portions  of  the  skull  may  be  removed.  I  have  taken  away  nearly 
half  the  frontal  bone  in  a  child,  and  also  in  an  adult,  after  syphilitic  jM^ri- 
ostitis,  large  portions  of  all  the  cranial  bones  forming  the  vault.  In 
one  case,  large  portions  of  the  parietal,  occipital,  and  frontal  bones  were 
removed. 

Wiien  after  necrosis  of  a  bone  the  sequestrum  presses  upon  an  artery, 
fatal  heiuorrhajie  may  ensue.  Thus?,  Poland  has  reeonled  ('  Guy's  Ito^p. 
Kep.'J  tliree  cases  where  such  a  result  look  place  in  necrosis  of  the 
femur,  the  popliteal  artery  in  each  having  been  wounded.  Holmes  luis 
also  recorded  a  case  where  a  fatal  hemorrhage  from  the  lingual  artery 
followed  disease  of  the  jaw,  and  from  the  aorta  in  caries  of  the  spine. 
A  preparation  in  the  Guy's  Museum  (1248*)  also  shows  a  piece  of  ne- 
crosed tibia  that  perforated  the  anterior  tibial  artery  an<i  set  up  hemor- 
rhage, necessitating  the  appl'CJiii'*"  f*f 'i  ligiiturc  to  the  femoml  artery. 
When  necrosis  occurs  in  a  joint,  i>rofu>e  suppuration  and  disurganiwilion  must  ensue. 
TVh*'re  ihis  does  not  prove  latal  atid  repair  goes  on,  recovery  may  be  {jrevented  by  ihe 
presence  of  diseased  bone;  and  when  this  can  be  detected  its  removal  is  the  best  practice. 
I  have  done  this  in  the  knee  in  three  cases,  and  in  the  hip,  ankle,  sluJuMer,  and  «'lbow- 
jolnts  with  giwd  result,  having  in  all  removed  large  pieces  of  deail  bone  through  a  (iUlTi- 
ciently  large  incisioa.   (*  Lancet,'  Feb.  »1,  1S7.>.) 

Such  eases  as  tliese  must  be  looked  upon  as  cases  of  necrosis,  the  joint  having  loAt  ita 
special  features  by  previous  disease. 

Necrosis  of  the  carpal  and  taj-sal  bones  is  a  common  aflection,  for  theae  bones  die  like 
the  flat  bones,  no  new  slieatfi  of  bone  preventing  tlieir  exfoHalion  or  removal.  They  may 
be  treated  freely,  such  incisions  being  made  as  will  allow  of  their  removal.  The  os  calcis 
is  the  bone  most  commonly  alfected,  and  I  have  removed  a  Uirge  portion  of  it  on  many 
occasions  with  complete  success.  The  epiphysis  of  the  heel  is  not  rarely  atfected.  The 
scaphoid  is  sometimes  involved,  even  at  a  very  early  |M?riod.  The  cuneiform  and  ciilxiid, 
separately  or  together,  are  also  found  dise^vsed.  Not  long  ago,  1  removed  from  a  boy** 
foot  by  two  incisions,  the  whole  row  of  these  bones,  and  an  excellent  foot  was  left- 
good,  indeed,  that  it  was  difficult  to  believe  that  so  much  Ixine  had  been  taken  away 
(Fig.  O'i.V).  The  same  may  be  said  of  the  carpal  bones.  Indned,  in  these  civses  true  con- 
servative surgery  is  of  great  value.  The  renmval  ol  dead  bone»  however  extensive,  is  i 
very  sjife  operation,  and  followed  by  residls  which  are  often  startling  by  their  succesi,! 
There  is  no  limit  to  tlie  removal  of  necrosed  bone,  wherever  founds  nor  to  the  amouni  of 
natural  repiir.  To  amputate  a  limb,  foot,  or  hand,  <br  necrosed  bone  until  the  surpxm 
has  proved  that  the  removal  of  the  diseased  [mrt  is  impoMsible,  or  the  simple  Teino%-ul 
proved  unsuccessful,  is  scarcely  a  justifiable  proceeding. 

To  ^ouge  away  bone  that  is  inllaiiicd  and  not  dead,  or  to  excise  intbuned  bone  tlmt 
may  undergo  refjair,  is  a  proceeding  which  is  practically  bad  and  scientifiailly  unreason- 
able; for  all  bone  that  is  not  dead  is  reparable,  and  to  interfere  with  it  mecluinicnlly  is 
bad  surgery. 

The  great  success  of  the  oi>enition  for  necrosis  (seqtiestrotomy)  is  unquestionably  due 
to  the  introduction  of  ansenthetics.      Prior  to  their  introduction  the  operation  was  ditficull 
and  dangerous,  indeed,  it  was  rarely  peilorined,  amputation  having  been  too  often  subkl 
slituted. 

Carir8. 

No  word  in  surgery  has  been  used  with  greater  carelessness  and  with  a  greater  rnricty 
of  meanings  than  caries,  nor  is  there  one.  that  conveys  now  a  less  definite  idea.     In  thi* 
section  it  will  be  applied  to  an  unhealthy  intlammalion  of  bone,  chiefly  of  cincelloua 
When  superficial,  it  is  often  associated  with   ulcemtive  or  moh-cular  death,  when  do«|i 
placed  or  central,  with  necrosis  or  suppuration,  and  may  or  may  not  be  associated  «r1lJi 
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sypliilis  or  struma.  It  is  pathologically  remediable  ami  reparable,  and  wl^enever  fotiml  ia 
niixi'd  up  with  n'|niriitiv<^  processes.  In  patieiils  of  feeble  power  and  some  constitutioiml 
cachexia,  or  where  tlie  disease  is  very  extensive,  it  may,  however,  clinically  he  inrurahle, 
and  thus  require  suryficnl  interference.  Nevertheless,  in  its  nature  it  is  inflamnialory, 
and  should  be  looked  u[>on  as  a  curable  atfection,  d«'pe»ding  more  upon  constitutional  than 
local  causes.     In  this  res[>ect  difU^nng  from  uecrosi.s. 

A  bone  is  said  to  be  caritfus  on  ifs  surfacf^  when  heio^  exposed  it  presents  ao  irregular 
and  worm-eaten  nppearan€e^  and  is  suppuraling,  and  tlif  sore  throws  otf  a  serous^  more  or 
less  ortt'nsive,  purulent  discharge,  which  contains  excess  of  phosphate  of  lime,  mixed  wilh 
small  fnvgments  of  bo»e  tissue.  This  atiection  is  generally  associated  with  an  ulcer  or 
open  sore  of  the  skin  over  fhe  parts,  auci  more  or  It^ss  lliickenitig  of  the  periosteum  and 
bone  around  and  beneath  the  diseased  portion.  Jt  is  always  vascular,  and  readily  bleeds 
on  being  touched.  It  is  occasionally  painful.  At  times  the  bone  is  soft  and  yields  to  the 
pressure  of  the  probe;  in  other  cases  it  is  hard.  When  it  attacks  t!ie  articular  surface  of 
a  bone  it  oJten  tbrms  pits  with  sharp  wcll-detiJied  erlges,  and  under  these  circumstances  has 
been  looked  upon  as  scrofulous,  but  wilh  what  amount  vd"  trutli  it  is  ditlicult  to  say.  When 
it  is  associated  with  syphilis  it  follows  the  suppumtion  of  a  node.  At  times  it  is  compli- 
cated with  the  tubercular  thickening  of  tlie  surfac*'  of  the  bone  itself,  or  with  what  Paget 
has  tlescribt'd  as  annular  ulcere,  in  which  a  spot  of  uh'eration  is  seen  which  goes  on  to 
form  a  circuhir  trench  round  a  worn^-euten  surface.  This  trencli  increases  in  width  and 
dc[>th,  and  at  last  hmsens  a  sequt-slrum,  which  separates  and  leaves  a  circular  depression. 
In  bones  of  the  skull  this  ulcer  may  involv*-  one  or  both  tables.  T/its  tifcer  may  suhse- 
qufutly  heal,  leaving  a  permanent  depn^ssion.  ^^CarieSy"  in  fact,  is  inflaniniatioti  and 
idceration  of  bone.  " /irrro*!*"  is  its  death  en  masse. 

A  Imne  ctinous  in  its  interior  is  vosculitr,  nlihough  softened  sometimes  almost  to  rotten- 
ness, and  easily  breaks  down  ;  it  discharges  often  a  thin,  sanguim*ous,  fetid,  semi-purulent 
fluid,  which  contains  fmgments  and  elements  of  bone;  absc«'ss<'s  widch  g(.'nerally  commu- 
nicate externally  through  the  soft  parts  oflrn  coexist  in  arid  about  the  bone,  und  are 
occusionally  combined  with  necrosis.  In  the  s[)ine,  where  it  is  the  more  conmionly  met 
with,  it  is  often  anassoctated  with  any  external  suppuration  or  discharge,  though  the 
bone  with  the  intervertebral  substance  softens  down  and  undergoes  extensive  nujlecular 
death;  much  loss  of  bone  taking  ]dace,  the  particles  being  apparently  reabsorbed  and 
carried  away,  and  com|dt'te  recovery  following  without  any  external  discharge.  Around 
the  indiimcd  or  carious  bone  tlie  cancellous  tissue  is  generally  intiltraied  with  more  or  h'ss 
organizable  inflammatory  lymph,  the  charactt^r  of  which  depends  much  upon  the  charac- 
ter of  the  inrtamnuition.  In  feeble  and  strumous  subjects,  the  Huid  will  be  of  a  serous^ 
oily,  and  non-[>la3lic  kind  ('  Black  on  Tubercidons  Hone.*  Kdin.,  l^^.V.)),  the  cancellous 
bone  becoming  more  cellular  and  lighter.  In  more  healthy  types,  the  effusion  will  be 
plastic  and  organizable,  the  bone  becoming  more  compact.  In  <me  case  no  eonsolidalion 
of  the  surrouading  bone  will  be  present,  while  in  another,  condensation  of  the  bone  to  a 
greater  or  less  extent  will  be  found. 

Under  all  circumstances  the  nature  of  the  inflammatory  action  turns  much  upon  tlie 
constitutional  power  of  the  patient;  the  disease  tending  in  strumous  and  feeble  subjects 
to  widen  but  not  to  rejiair,  while  in  more  healthy  subjects  it  inclines  to  a  local  action  and 
recovery. 

In  rare  examples,  genuine  tubercle  may  coexist  with  the  inflammation. 

TitKATMEKT. — looking  u[K>n  caries  as  an  inflammatory  atrection  and  consecjuenlly  as 
curable,  it  is  to  be  treated  on  somewhat  similar  principles  to  inflammation  of  other  pans. 
When  the  general  powers  of  the  patient  are  feelde,  tliey  ought  to  be  stimulated  by  Unnc 
niedieine  and  regimen;  local  pain  to  be  soothed  and  tor(»id  action  stiinolateil,  but  all 
mechanical  and  surgical  interference  should  be  avoided,  except  for  the  removal  of  dead 
bone.  [AiilT-sypliilitic  remedies  should  not  be  forgotten  in  proper  cases.]  In  superficial 
or  periosteal  caries  or  ulceration,  when  rest,  elevalifin,  soothing  or  jvossibly  stimulaiing 
applicationis  with  tonics  fail  to  induce  a  healthy  reparative  action,  local  stimulants  are 
sometimes  of  use,  and  the  a]>[dicalion  of  such  mineral  acids  as  the  nitric  or  sul|dujric, 
strong  or  diluteil,  has  o!'ten  a  benelicial  action.  Pollock  speaks  highly  of  the  value  of 
sulphuric  acid,  at  first  diluted  with  e(iual  parts  of  water  and  subsequently  pure,  the  acid 
destroying  the  diseiised  bone  to  which  it  is  applied,  and  setting  up  a  more  healthy  action 
in  the  parts  beneath,  thus  hastening  recovery.  Boinet  atlvocates  the  use  of  iodine,  at  first 
diluted  and  then  strong;  others  recommend  phosphoric  acid.  Dr.  Fitzpatrick  a[^plies  (tie 
Vienna  paste  or  potas.sa  cum  calce  to  the  surface  of  the  intlamed  bone,  as  well  as  to  its 
deeper  parts  after  puncturing  tliem.     The  actual  or  galvanic  aiutery  has  also  been  em- 
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ployeil,  nnd  in  siiperficrni  c«ries  seems  to  be  valuable.  In  deep-sealed  or  endosfenl  ciirieji, 
some  speak  liigbly  i>f  operative  interlereiice^  either  by  the  gouging  out  of  the  diseased  tis- 
sue or  excision  of  the  inHiimed  or  carious  bone;  but  I  allude  lo  this  ti*eutnuu»l  only  to 
condemn  it,  since  I  believe  it  to  he  both  unnccesjtjiry  and  injtjrious.  It  is  unnecessiary^  «ts 
in  the  majority  of  eases  recovery  can  be  secured  without  it ;  it  is  injurious,  since  gouging^. 
US  a  rule,  JuhU  to  the  irritation,  and  thus  tends  lo  spread  the  disease,  and  often  <?xcifes 
more  creneral  influmtiuilion  in  the  bone  or  emlosteum. 

Excision  of  the  diseit^ed  bone  i8  not  an  opemtion  that  can  be  highly  recommended  ; 
yet  it  may  be  done,  doubtles:;!,  with  success,  as  in  the  tarsus,  and  many  an  inHaraed  or 
curious  o»  ealcis  has  been  successfully  excised.  There  is,  however,  a  strontar  question  as 
to  the  necessity  of  the  o|K.'rati<*n.  When  the  bone  dies,  the  necrosed  bone  nmy  and  should 
b«  removed,  but  in  all  otluT  conditioiiH,  it  is  reparable  under  constitutional  treatment  and 
local  apjilications.  .Surj^eons  who  interferi*  ;?ur2;ieally  with  carious  bont*s  Uv<s«ally  prefer 
('xcision  to  any  jjarlial  operation.  vSupiTliciul  or  peri(»steal  caries  may  be  r»'<:ai-ded  and 
treated  as  an  indolent  ulcer  in  other  parts,  iliy  repair  being  more  chronic  in  bones  than  in 
soft  tissues,  and  deep-seated  caries  or  inflammation  may  be  also  considered  much  in  the 
same  light.  When  syphilis  com[»licates  the  case,  iodine  in  full  doses,  in  one  of  its  forms, 
and  as  a  local  ajtplicntion,  is  of  great  use,  combined  with  any  tonic  that  miiy  apjiear  lo 
he  needed. 


TUMORS  OF  SOKE. 

Tumors  of  bone  vary  but  little  in  their  pathology  from  tumors  of  otlxT  p}*rls,  and  what* 
ever  differences  exist,  arise  from  the  pt-culiarity  of  the  tissue  in  or  around  which  tht-y 
grow.  Tumors  of  bone^  as  of  sotl  parts,  partuke  of  the  nature  of  th«  tissue  in  which  ih<y 
are  develoj>ed ;  thus,  a  tumor  that  in  a  fibrous  orgjui  would  be  nioro  or  less  fibrous, 
wlien  originating  in  or  upon  a  bone  is  mixed  with  bone,  and  a  carcinomatous  tumor  of 
Boft  [>arts  beconies  a  muligiiant  osteoid  cancer  of  a  bone.  In  addition  to  these,  there  are 
epecial  tumors  known  as  the  myeloid,  and  the  cartilaginous. 

Excluding,  thei^fbre,  enlargements  uf  Iwme  due  to  inflammation,  tliere  are  bony  out- 
growths or  exogtoseSy  cartUaginofH  and  myefoid  tumors,  all  being,  as  a  rule,  of  an  inno- 
cent nature.  There  are  the  osteo-snrcomntong  tumors,  or  fibrous  tumors  of  bone,  including 
those  that  have  a  iH'riostenl  as  well  as  an  ostefd  origin,  the  fibrous  and  osseous  elrmcni* 
pretioniinating  in  various  (legrees;  and,  lastly,  there  are  the  muliffnant  tutnor*  of  bont^ 
whether  of  the  soft  or  the  hard  kind,  osseous  nvniter  Ix'ing  mixed  up  largely  with  both; 
the  disease  acquiring  the  name  of  osteoid  cancer  when  the  bony  elenx'nis  predominate. 
These  tunmrs  grow  from  the  periosteum  as  well  as  from  the  bone. 

Exostoses  may  grow  from  almost  every  bone;  from  the  cranium  inside  and  out,  as 
well  as  from  the  bones  of  the  trunk  and  extremities.     Those  of  the  cranium  are  usu.tUy 


Fig.  6fi5. 


Pig.  666. 


Tumor  a*  dUctiMiyoil  Troui  cavity  In  Flu.  e&l,  wt^bt 
nrarly  Ifi  o».,  clrcumforj'^uct'  II  liy  »  lochM.  Mf.  IMlioa't 
oaae.    Prep.  Gay'i  Una.  ieat<*. 

very  dense  and  of  ivory-like  hardness;  indeed  they  are  often  called  ivory  exostoses*  and 
sometimes  are  so  hard  tiiut  they  cannot  be  removed.     They  may  have  broad  l»ases.  but  at 
limes  are  pedunculated,  and  in  singular  examples  they  occur  as  loose  grrowihs;  fhew 
hitler  have  generally  occurred  in  tlie  frontal  sintis  and  should  be  described  as  eno$to*e§m^ 
Mr.  Hilton  has  recorded  an  interesting  case  (MJuy's  Rep.,'  vol.  i),  in  which  such  a  boa 
tumor,  of  twenty-tliree  years'  standing  (Kig.  fdlfi),  fidl  out  of  a  large  cavity  in  the  supe-' 
rior  maxillary  bone  (Fig.  CGA).     The  man  in   IbOJ,  thirty  years  after  the  oj>eration,  was 
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wellj  although  ilisfijriirPtl  by  the  hole  in  which  the  tumor  had  r«'Stc«l  ;  nnd  in  a  tornier 
pape  (pa^e  55G)  I  Imve  recorded  a  cnse  of  the  same  flftl-ftiori  smd  fio^ured  it  (I'i^. 
337-8).  These  bony  ]L'rtJwths  are  more  common  about  tht-  orbit  and  air-cells  of  tht:  head 
than  elsewhere.  True  ivory  exostoises  of  these  parts  do,  however,  occur,  and  at  timea 
attain  a  large  size.  Birkett  has  related  ('  Guy's*  Kep.,*  1808)  such  a  ease  of  Dr.  V. 
Bniu's,  in  which  an  ivory  tumor  of  jievenly-four  yeui-s'  existence,  weighing  ten  pounds, 
^ew  from  l!ie  occijrital  hone  of  a  man,  vet.  80.  Exostoses  from  the  jaw?,  or  rnlher 
alveoli,  are  often  called  *•  epulis."  [Epulis  i»  often  applitd  to  tihrous  and  wircomutous 
tumors  of  the  alveolar  process.     The  name  should  be  discarded.] 

Exostosi's  on  the  extremities  are  not  uncommon  and  are  apt  to  spring  from  the  point  of 
junction  of  the  shaft  with  the  epiphysis  (Virehow  considering  this  as  »he  usual  seat),  and 
at  the  Htlaehmenl  of  muscles.  They  are  mostly  out^^rowth^  of  Imue  capped  with  curtilage 
by  which  they  grow  (Fi;;.  6B7};  exostoses,  however,  of  Ion;;  i<tandin(f  have  an  osseous 
shell.  They  have  at  limes  broad  bases,  but  more  fixHiuenily  narrow  peduncles.  Tliey 
are  often  curved  or  crested,  asguming  oild  shafres,  and  may  grow  to  i\  large  size.  In 
exct^ptionul  instances,  they  may  die  or  necrose  wiihout  any  known  cause,  and  as  a  result 
of  accident  tliey  may  be  broken  from  their  attachment.  J  liave  seen  this  in  an  outgrowth 
from  the  femur  of  a  girl,  ict.  12,  who  received  a  kick  from  a  donki-y  ;  and,  in  a  second 
case,  a  patient  of  Mr.  Birkett's,  with  an  exostosis  of  the  tibia.      When  broken  otf  from 
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their  bony  attachments  they  may  in  exceiJtional  in- 
stances wither,  hut,  as  a  rale,  they  will  again  adhere. 
In  a  patient  of  Mr.  Maunder,  in  whom  an  exostosis  of 
till"  fcniur  was  subcuJaneously  separated  from  the  bone, 
adliesion  took  phice,  although  at  a  better  angle.  At 
times,  exostoses  are  multi[ile.  In  a  girl,  tni.  1(1,  I  foimJ 
exostoses  of  dilferent  sizes  on  both  tibia^  and  both  hands,  one  humerus,  one  radius,  uinl 
ilium;  and  in  two  [>alienls,  *J  and  HJ  years  of  age  res|;ectively,  tive  bones  were  so 
attected. 

Some  exostoses  have  u  prn'osUal  origin,  the  result  o' organized  inflammatory  [»roducls  ; 
when  they  are  usually  disused.  Fig.  <)tjri  shows  this  well,  and  was  lakeu  from  a 
patient  of  my  father's,  the  hite  Mr.  T.  E.  Bryant. 

Ungual  eXOstOBes  disserve  a  spfcinl  notice,  since  (hey  are  e\en  now  too  o'teii 
mistaken  tor  what  is  calleil  an  ingrowing  toe-muJ.  Tl»ey  are  gen<'nilly  found  on  the 
distal  (dialanx  of  the  great  toe  (Fig.  <i3,  page  1  18).  but  Prep.  1287,  Guy's  ISIuseuni, 
shows  a  specimen  from  the  little  toe,  and  J  have  had  undur  my  can*  two  cjises  in  which 
an  exostoses  grew  from  the  ungual  phalanx  of  the  tliwmb,  and  one  in  wliich  it  was 
attached  to  the  index-finger.  Lii^ton,  in  1825,  first  drew  attention  to  the  nature  of 
these  cases. 

The  osteophytes  and   the   outgrowths  of  osteo-arthritis   are   not  classed  amongst  the 

Dstuscs. 

TftkATMKNT. — When  stirgical  interference  is  called  for,  nothing  but  the  removal  of 
these  growths  can  he  entertaincfl,  their  bases  iK^ing  well  h'velled  down  to  the  botie  or 
even  scooped  out.  When,  however,  tiiey  are  phtced  near  joints,  this  practice  should  be 
well  consideretL  In  a  ciise  in  which  an  exostosis  projected  from  the  inner  condyle  of  the 
knee  I  divided  its  base  subcutaneously  with  a  chi.'«el,  and  pressed  it  back  into  the  (M)pli- 
leal  s[>ace,  where  it  remained  wilhont  giving  trouble.  Jn  cranial  exostosis,  ibis  openition 
may  not  oidy  he  difficnlt,  1j«i  impossible;  still  the  atteni|»t.  wherever  it  can,  should  be 
made,  for  many  successful  attempts  have  ended  in  proeurinir  the  death  of  the  exostosis 
and  its  suhsef|uent  exfoliation.  In  such  a  case,  treated  by  Mr.  Cock,  where  the  removal 
of  the  whole  iVoni  the  orbit  was  impossible  from  its  hardness,  u  part  was  removed,  and 
what  remained  suhsertnently  died  and  sloughed  out. 

Intra-cranial  exostoses  are  rarely  made  out  during  life,  and  are  at  times  associated  with 
epilepsy. 
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The  following  analysis  of  1*20  cases  of  exostos«»s  will  sliow  ihe  seat  of  these  growths, 
4r>  >v<'re  tiilimluHitl  hy  my  colli'ag:iit^,  Mr.  Birketr,  In  *  Guy's  Reports  ;*  and  the  remainder 
arc  from  mv  piiviite  notes.     Cases  of  e|tnli8  aie  excluded. 


Frontal  bone  .  .        . 

Uppi-r  jaw 

Lower  jaw 

B(h1  ill's  of  corvicftl  vert<'l)riE 

Saerinu         .  .  .         . 

Ril.s  .  .  .         . 

lliutn  .  .  .  . 


3  rhivick-  ....     3    Tibia 

1  Himurrus  .         .         .         .15     Filmla 

3  riim  ....     1 

1  RfliHus  ....     2 

1  I'ingers  .         .         .         .     5 

3  I'nfiual  plialaux  of  thumb       2 

1  FVintir  .  .  18 


Filmla  .... 
Pntelia 
TarsJii  licnie   . 
M<'tttt«rsHl     . 
Ungiinl  pUalAnx  of  great 
toe      ♦  .  .  . 

Sole  of  foot     . 


18 
4 

I 
1 
1 

25 

1 


Scapula       .         .         .         .10 

Three  of  the  cases  tabtjlaled  were  examples  of  multiple  exostosis  ;  when  the  radius  wa* 
aflet'lrd.  it  xvjji*  ill  cominon  with  oIIkt  Iwnes^ 

£nchondroinatous  or  eariihiginoms  tumors  of  bon*3  are  most  commonly  met  with  in 
the  phalanges  and  inetnearpul  hones.  They  are,  liowtner,  seen  surmuiniJng  bones  having 
u  periosteal  ortjrin,  or  throwing  from  the  bonejs  ol  llie  upper  juvv.  A  remarkable  instance 
of  this  has  been  recorded  in  Cluipt^r  X 11 1,  and  Hujured  in  Fin;.  '24'},  It  would  appear  thai 
Bueh  cartilaginous  tamorj*  are  more  [>rone  to  attack  liie  f«i!upulu  than  any  other  bones,  and 
I  have  seen  si-veral  such  cases.  Mr.  Birkett  has  recorded  and  figured  a  fine  epecioien  in 
tlie  *  Guy's  Hcports,'  lt»i)t>. 


Fio.  mi. 
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RncliondrfltnK  ot  pelrli. 


Saohoadroinataii*  tomori,    Prom  •  modal  la 
Ou/'a  MoMitn. 


Ih« 


The  bones  of  the  pelvis  are  at  timen  the  scat  of  such  growths.  I  have  tlie  records  of  a 
remnrkalde  instance  in  which  the  pelvic  8t»rf»ce  of  the  ilium  was  tfie  seat  of  the  atTcction. 
and  of  another  in  which  a  middle-aged  wonnm  had  an  enormous  carlihiginous  outgrowtti, 
th«^  sizi'  of  a  cocoa-nut,  sjiringing  frtmi  tlie  pelvis,  and  occupying  the  inner  side  of  the 
ri;!hl  thigh  beneath  tlie  adductor  mujscles. 

The  case  from  which  Fig.  CtJK  was  taken  occurred  in  the  pnicticc  of  my  friend,  Mr. 
Knaggs,  of  lludderstield.  It  was  of  twenty  years'  growth.  Cartilaginous  tumors  of  bone 
usually  originate  in  it,  and  are  found  in  young  subp-cts  when  the  iK>ne  is  growing.  They 
are  generally  covered  hy  a  shell  of  the  bone  in  which  they  originate,  the  cartilage 
times  ex[Minding  it  in  all  directions,  but  more  usually  in  one.  In  Fig.  070,  taken  from 
model  in  Guy's  Museum,  this  mode  of  growth  is  .seen.  In  Fig.  23  the  svclioo  of  aucb 
grovvtli  is  well  illustrated. 

Cartilaginous  tumors  are  usually  of  slow  growth  and  paiidess,  with  a  smooth  outli 
At  times  tliey  undergo  decay  and  soften  down,  discharging  a  brown-colored  s»^rou$  ti 
unlike  any  other  tumor ;  and  under  such  circumatancea  are  prone  to  dtssemitmt«  lik<f 
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canrcT.  At  other  times  th<»y  ossify  and  torn  into  bony  tumors  ;  the  "  Imlhoiis  exostosis" 
being  often  an  ossifi<?(l  enoliornlmmfi. 

Thbat.mknt. — Where  a  cartilajjiiious  tumor  can  it  »bould  l>e  scooped  out  of  a  bwne, 
and  ill  tbc  phaknfi;es  and  raetncarpnl  borifs  ihia  practice  is«  U!*«ully  siiccessftil.  Extreme 
exarnpb'S  of  the  tHsea-se  demand  aiii|>utalion  or  excision  r>f  the  ittffeled  bone. 

Encliondroniatous  tumors  are  at  tiaies  recurrent,  and  in  rare  examples,  return  as 
malignant  tumors  in  otluT  parts  of  tin?  body.  Sueh  p:rifw{|iH  liaviug  a  periosteal  ori;rjn 
are  usually  nipid  in  tlieir  increase  and  ditiused.  True  cartilafrinous  tumors  of  bone  arc 
usually  circumscribed  and  oftfu  multiple.  The  bones  of  ihe  )>and  are  at  times  mucli 
involved. 

Osteo-sarcoDia  is  a  term  of  broad  signilication,  and  usually  applied  !o  tlie  fibrous 
tujuor  of  bone  in  whieb  Hbre-tisistie  and  bone  elements  predominale  in  variouis  degrees. 
AVilks  beheves  'Mliat  tliey  are  altogelljer  compan^ble  to  the  fibrous  tumors  of  soft  [larts."' 
They  usually  have  a  periosteal  origin  — periosteal  sarcotna — and  even  in  exaggerated 
examples  the  shaft  of  the  aft'eeted  bom^  may  clearly  he  tracecl  ilirough  the  growth.  The 
tumor  is  usually  circumscril>ed  with  a  fibrous  eapstde,  and  divided  by  fibrous  or  ossific 
rays  iato  different  portions;  at  times  the  fibrous  element  predominates,  at  other  the 
epiphyses.  All  these  points  are  well  seen  in  Fig.  ("»71.  [A  most  elabonite  essay  on  sar- 
comas of  the  long  bones  liy  Dr.  S,  W.  Ciross,  will  he  found  in  the  '^  American  Journal  of 
Mtnlical  Sciences*  for  1H71*.  The  [>aper  is  too  long  t(j  be  given  even  in  abstract,  and  is  to 
be  referred  to  as  an  exhaustive  consideration  of  the  subject.] 

Cartilage  is  olVn  found  to  be  mixed  up  with  the  fibrous  and  osseous  elements  ;  and  in 
proporlion  to  the  amount  of  bone  matter  entering  into  the  formation  of  the  tumor  it  may 
be  regarded  as  innocent  or  otherwisi^ ;  bony  periosteal  growths  aw  rarely  cancerous, 
AVlx'u  bljroiis  tissue,  and  more  particidarly  tlje  softer  forms,  preclomiuate.  the  tumor  is 
prone  to  recur  at  the  same  spot,  or  in  some  other  organ,  n^  is  the  case  with  cancer. 


Pto,  671. 


¥i^.  673. 


Fig.  072. 


m 


PertostPAl  o»t«a-Hr«naiK.     DrnwlDt,'  30,  Guy's 
Ho«p.  SI  us.    Kr»y*«  cftit*. 


AppPHmtice  of  limb  nlTifctcil 
With  u«iw»>cbuuitrouiH, 


Okt«o-rhoD<lromK  <if  romiir 
Dr«wlng  S**. 


I  ragt 


Osteo-chondroma  is  applied  to  a  tumor  involving  hone,  and  ma«le  up  of  cartilage^ 
and  bony  •j;h.'ments  in  variable  degrees,  the  cartilage  taking  tlie  jklaee  of  the  fibrous  tiiislie 
of  ihe  osteo-sarcomatous  tumor.  In  one  ca.se  bone  will  predomimite,  in  another,  cartilage, 
Tlie  difeusc  is  usualiy  of  slow  growth  urnl  simple  in  its  nature.  Irs  the  case  of  a  woman, 
CEt.  31.  from  which  Fig.  r,72  was  taken,  the  disease  luul  existed  for  tiiree  years.  Fig.  073 
represt'nts  the  same  tumor  taken  during  life. 

Myeloid  tumors  of  bone  are  probably  innocent,  exceptional  instances  being  on 
record  in  which  a  return  in  the  part  or  in  internal  organs  took  place.  They  usually 
attack  also  eitJier  the  epiphyses  ur  e|>iphysial  emls  of  the  sliafts  of  hones  (Fig.  674).  I 
have  seen  the  disease,  however,  involving  the  shaft  of  the  radium  and  upper  jaw,  and 
Paget  has  described  it  us  attacking  the  brea*t.  It  begins  commonly  in  the  centre  of  the 
59 
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bone  which  it  expands,  forming  a  globnlflr  shell  of  bone,  the  spinR  vcntosa  of  the  oldrr 
writere  (Fig.  67j).     The  interior  ol'  litis  shell  is  made  up  of  fibre-tissue,  or,  it  mny  lie 
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cystic,  the  cnvity  being  rliviih'd  hy  moans  of  fihrous  s«'|>la  into  more  or  le<s  we]l-mark»»4 
cystic  divisions*.  Tliu  spaci^.s  ilienisulvcs,  or  lopu!i»  conlniu  the  fhuracteristic  myeloid 
nuiterial,  *•  an  opaque  white,  intermixed  with  ii  semi-tnin.*|>arf  nl  «reh4tinotis-looking  sub- 
stanee  of  a  cficrrt/  red  ro^r,"  and  their  subfstonce  i*  made  up  of  tlje  charuclerislic  pvly- 
nuclealed  and  irregular  myeloid  cells  (Fig.  31). 

When  th«»  tumor  etuToivrhes  on  the  joint  the  carlilacte  is  usually  spread  out  over  the 
tumor,  but  intact.  These  tumors  were  originuliy  mixed  up  witli  the  eancerous  or  film>- 
phxstic  of  Lebert.  They  are  found  likewise  in  the  gums  a.^  "e[Milis,**  and  in  otl»cr  jwrt^. 
In  a  specimen  of  myeloid  tumor  of  the  upper  jaw  which  I  removed  from  a  girl,  O'l.  H,  the 
structure  was  very  dense  {'Guy's  Hep.'  1873-4-7). 

Cancers  of  bone  as  of  other  parts  !>how  their  malignancy  in  involving  t1i«  nuer 
destruction  of  the  bone  in  which  they  are  <lt:velope«l.  Tliey  may  originate  in  the  |jeri- 
oeteum  or  in  the  bone»  hut  in  either  case  both  tissues  will  be  eventually  aftVcted,  When 
they  originate  from  the  periost<'um,  the  bont*  may  he  found  in  parts  running  through  ihe 
mass  and  the  canc«'rous  eleiueiits  surrounding  tlie  shaft  (Fig.  077),  but  when  the  dis«!tu« 
has  existed  for  any  period,  ihe  same  cancerous  elenu'nts  will  be  (bund  in  the  shaft  itself 
and  destroying  it.  When  I  lie  disease  begins  in  the  hone,  il  is  usually  in  the  medulla  by 
one  or  more  different  centres,  and  these  by  their  increase,  expand  the  bone  and  utterly 
destroy  it  (Fig.  »)7rt).     The  hones  under  these  circmmslances  are  very  brittle  and  apt  to 
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brenk  on  the  slightest  force*  even  by  ordinary  muscular  action,  the  fracture  prubahlr  Iwlng^ 

the  first  indication  of  the  preeeuce  of  the  cancerous  <lisease,  I  have  known  fracture  to 
occur  under  these  circumstances  by  a  patient  turning  in  bed«  crossing  a  stn'cl,  or  walkinjf 
down  stairs.     In  the  majority  of  caaea  of  cancer  of  bone,  bone  elements  liave  little  to  du 
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with  the  disease,  tlion|2;h  in  what  is  called  the  true  osteoid  cancer,  masses  of  bone  of  a 
cnndensed  kind  appear  in  the  iiiediilla,  and  gradually  grow  until  a  large  osseous  mass  of 
disease  formed. 

lu  Hg.  078  this  form  of  disease  is  well  seen,  imd  was  taken  from  a  patient  of  Mr,  Aston 
Key's,  ait.  20,  in  whom  iiia;*se8  of  bone  and  cartilaginous  tubercles  were  found  in  the 
lungs,  pleura,  and  lyoipliatic  glands  after  death. 

Tlie  periosteal  form  of  cancer  (Fig.  677)  grows  more  rapidly  tlian  the  endosteal  or 
interstitial,  and  very  <iiiit'kly  assumes  a  large  size;  and  ifj  n»tt  often  accompanied  by  pain; 
the  swelling  i*  nirely  iriobular  in  its  outline,  but  losi's  itself  both  above  and  below  in  the 
surrounding  parts;  and  in  the  integument  covering  it  large  full  veins,  from  obstruction  to 
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tlie  deep  veins  will  likewise  be  seen.     It  will  possess  a  semi-elastic  feel,  and  often  yield 
to  the  toucli  au  unequal  sensation  as  to  density.     Endosteal  cancer  is  commonly  attended 
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with  a  dull  aching  pain,  due  to  the  expansion  of  the  bone. 
Its  increase  is  at  first  slow ^  but  when  it  has  so  destroyed  the 
bone  as  to  have  reached  the  periosteum^  pain  will  be  lessened, 
while  the  increase  of  the  tumor  will  be  more  rapid-  This 
form  of  cancer  is  more  frequently  secondary  than  primary. 

Primary  cancer  of  bone  or  periosteum  is  more  common  in 
cliililren  tliaii  in  adtihs. 

Epithelial  cancer  may  attack  a  bone  by  the  extension 
of  the  disease  from  the  soil  parts,  as  seen  in  cancer  of  the 
lips;  and  skin  cancer  may  also  extend  downwards  into  a 
hone  of  an  extremity  and  C4i«se  great  destruction.  At  times, 
a  bone  that  has  been  the  subject  of  necrosis  may  become  the 
seat  of  cancer,  and,  within  a  short  time,  I  had  three  such  cases  under  care,  in  two  of 
which  the  tibia  was  the  seat  of  the  disease^  necrosis  having  existed  in  both  for  upwards 
of  twenty  years  ;  and  in  the  third,  although  \\w  femur  apparently  became  necrosed  twenty- 
two  years  before  the  man  came  under  my  observation,  the  cancer  evidently  began  in  the 
skin  over  it,  and  extended  ilow*n  the  sinuses  into  the  bone*  Fig.  680  was  taken  from  the 
limb  of  this  patient  during  life,  Fig.  (J7'J  was  taken  from  the  limb  after  amputation  at  the 
knee-joint  in  another  case.  In  a  man  I  treated  years  ago,  the  oa  calcis  and  the  soft  jmrts 
over  it  were  the  seat  of  the  disease,  and  the  bone  after  amputation  was  found  infiltrated 
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with  cancerous  epithelial  elements  ;  and  more  recently  (1)^78)  I  ampulaietl  the  frwit  of  % 
womHn  wUicli  hatl  been  the  sent  of  cancer  tor  twcnty-tive  year?,  and  of  necrosb  for  ten. 


The  Diagnosis  of  Tumors  of  Bone. 

'    In  moat  cases  an  approximfttion  to  truth  can  only  be  made. 

A  gU*hnhtr  tumor  situated  in  the  articular  end  of  a  bone,  and  expanding;  it  but  not 
involvinor  tlie  joint,  of  slow,  steadyTand  often  jiainless  g;rowtli  in  a  young^  subject  or  adult, 
is  probably  myeloid.  A  more  elongated  or  ovoid  tumor  s-ituated  in  the  sliari  of  a  botie, 
Qi  mort?  rapid  growth,  with  full  veins  in  the  soft  parts  covering  it,  and  a  semi-oltt*tic, 
unequal  feel,  in  a  young  subjeet,  is  probably  a  periosteal  cancer.  Ajirrn^JibrouM  growth^ 
of  a  somewhat  globular  form,of  |,n-adual  increase  and  unequal  suHace,  tibrous  in  one  sikH, 
bony  in  another,  in  an  adult,  ia  probably  an  tTsteo-sarcoma,  while  a  more  indunited  growth 
with  a  botryoida!  outline,  and  a  similar  elitiical  history,  i.*  probably  an  osteo-chondroraa 
Piiin,  nipid  and  diffused  pjrowtli,  witli  iinefpml  density,  glandular  enlargement,  venot; 
ob-^truction,  and  wasting,  generally  indicate  cancer. 

Gradual,  painlens  inerease,  a  defined  eonlour,  globular,  botroyidal,  or  in  ridges,  with  no 
venouH  obstruction,  gbndiilar  enlargement,  or  di.sturbance  of  the  general  he-.illh,  u^ualh 
indicate  a  benign  tumor.  The  more  gloluilar  the  outline  the  greater  the  pmbability  of  thi 
growth  being  myeloid.  The  older  the  patient  and  the  more  iiotryoidal  the  growth,  the 
greater  the  ehanee  of  its  being  enehondroujatous.  The  slower  the  growth,  the  nu>r«  local 
and  divided  into  septa,  the  greater  the  ohanee  of  its  being  osteo-sarconin. 

When  a  tumor  is  j^eriosltal,  by  making  firm  pressure  below  the  tumor,  the  bone  will  ho. 
made  out  to  be  on  a  lower  level  than  the  growtli.     When  the  Inmor  is  endostCiU  and  th€ 
bone  expanded,  on  making  tirm  pressure  below  the  surface  of  the  bone,  ihe  bone  will  be^ 
felt  to  ri^e  gradually  from  the  unatfected  part  over  the  surface  of  the  growth  so  ,13  to  form 
a  shell  for  it. 

TuEATMENT. — A  tumoF  of  boue  can  only  be  elTectually  treated  by  exciaioiiT  and  when 
it  involves  the  articular  end  of  ihe  bone  and  encroaclies  upon  a  joint  amputation  i)9  tooJ 
often  necessary.     When  the  whole  bone  is  involved  a**  in  a  cancer,  nothing  but  ampula*! 
tion  can  be  entertained,  and  it  is  usually  well  lo  amputate  high  above  Ihe  disease.     If  th€ 
tumor  is  placed  in  the  head  of  the  tibia,  an  amputation  at  the  knee-joint  may  Ix?  |>er^' 
formed,  or,  where  thid.  is  inexpedient,  just  above  tlic   condyles.      If  the  condyles  of  the 
femur  lire  \ht  seat  of  the  disease  the  nmputation  should  be  at  the  centre  of  the  pliafl,  it 
being  justiftable  to  amputate  at  the  hip-joint  only  when  the  disease  is  too  extensive  to 
allow  of  an  amputation  through  the  hone,  for  the  hip-joint  operation  is  most  falttl  and 
shouJifl  be  performed  only  when  any  less  severe  mejisure  ia  im[K)ssible.     In  an  evident! 
eanoer  of  the  lower  half  of  the  femur,  where  amputation  is  to  l>e  performed,  it  had  lielter  ' 
|>e  at  the  hip-joint,  though  in  doubtful  cases,  the  limb  may  be  removed  just  above  the 
growth. 

In  the  upper  extremity,  however,  where  amputation  at  any  of  the  joints  is,  as  a  rule, 
successful,  it  is  wise  in  cancerous  disease  to   remove  the  whole  of  Ihe  affected  bone  wni 
nmputate  at  the  articulation  above.      In  i^eriosteal  caneere  the  whole  bone  should  nil 
be  removed.     Amputation  for  myeloiil  and  simple  tumors  are  generally  successful;  and  1 
young  woman  for  whom  I  amputated  the  tliigh  for  myeloid  diseitse,  in  18Gl,waa  still  w«lt^ 
seventeen  years  after  the  opemtton. 

i(  a  tumor  involve  the  shaft  of  a  bone,  or  the  extremity  of  iu  diaphysis,  but  Dol  the 
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epipfajsis^  and  the  growth  appears  to  be  loeu!  and  prohably  simple,  an  attempt  shouhl  first 
l>e  made  to  deal  with  it  locally,  to  scoop  or  to  turn  it  out,  the  more  severe  measure  of 
excision  or  amputation  being  alone  had  recourse  to  should  the  minor  faiL  In  the  case  of 
the  enehondroniatous  and  fibrous  tumor'*  of  bone,  the  minnr  measure  is  usually  successful. 
In  fact,  in  the  trealment  of  tumors  of  bone,  when  the  disease  cjin  be  removed  without 
making  any  great  paerilice  of  other  fKirts,  the  attempt  should  be  made.  Amputation  as 
a  primary  measure  should  be  reservt^d  for  clearly  canciTous  cases  or  diffused  growths,  or 
for  such  as  involve  the  articular  ends  of  the  Inmes,  and,  consequently,  the  joint.  Some 
interesting  cases  illustrating  the  advantage  of  excising  portions  of  the  long  bones  when 
the  seat  of  myeloid  and  other  ttimors,  have  been  recorded  by  Messrs.  I^ucaa  and  Morris, 
in  the  tenth  vol.  of  the  'Clinical  Society's  Transactions.' 

Pulsatile  tumors  of  bone  are  cancerous,  as  a  rule,  timugh  they  may  be  aneuris- 
inal.  Cfiiiceroiis  tumors  of  the  skull  are  frequently  [)uJsatile,  and  in  one  well-marked  case 
I  had  under  care  some  time  ago,  in  which  the  frontal  bone  wsis  the  seat  of  the  disease, 
this  pulsatile  condition  wu5  its  early  symptom,  the  sweliing  being  com pamtively  unnoticed. 
AH  pulsatile  bone  tumors  have  an  interstitial  origin  and  expand  the  bone,  the  new  growth 
receiving  it8  impulse  from  the  large  arteries  that  supply  it.  Gray  ('Med.-Chir.  Trans.,' 
vol.  xxxix)  has  recorded  an  example  of  pulsating  myeloid,  True  cases  o\^  osteo-aneiiritm 
are  mre.  Mr.  Bickersteth,  of  Livt-rpool,  lias  recordeti  such  a  c^ise,and  I  hatl  the  jJeasure 
of  exuminiiig  it  carefully  with  5Ir.  W.  Adams,  and  reporting  upon  it  to  the  Pathological 
8rK'iety,  vol.  xix.  It  was,  undouhfcdly,  a  genuine  case  of  this  disease  involving  the  tibia. 
Mr.  Matpoher  ('  Dublin  Med.-Trans./  1803)  has  recorded  another.  These  cases  are 
made  up  of  expanded  bone  frum  aneurismall  dilatation  of  the  ve.ssels  of  the  hone. 

[Prctf.  Ashhurst  states  that  Dr.  Peugnet  has  recorded  an  instance  of  osteoid  aneurism 
of  the  lower  nuixilhiry  bone. J 

Trkatmkst. — Pulsatile  cancerous  tumors  of  hone,  like  the  non-puls.iti!e,  ought  to  he 
treated  by  am|)ulatiotii ;  true  osteo-aneurisnis,  of  a  limited  size,  when  they  can  be  mad'j 
out,  hy  local  extirjiation  or  by  ilestroying  them  by  means  of  the  actual  or  galvanic  cautery, 
and  when  very  extensive^  by  amputation.  Dr.  Mupother  cured  his  by  the  actual  cautery, 
and  Mr.  Bickersteth  by  amputation. 

Cysts  in  bone  are  occasionally  met  with,  and  maybe  serous,  sanguinentrs,  or  hydatid. 
The  two  tiirmer  are  most  commonly  met  with  in  the  jaws,  and  in  Chapter  XIII,  atti-ntion 
has  bt'i'ii  directed  to  them.  "VThether  they  ever  occur  in  the  long  bones  is  an  open  ques- 
tion, thougli  in  l^s7l)  I  trephined  the  enormously  enlarged  and  expanded  shaft  of  the  tibia 
of  a  mai^  ict.  30^  for  gradually  progressive  disease  of  lifteen  years'  standing;  the  Ijone 
having  been  the  seat  of  a  fixed  pain  in  its  centre.  I  did  so  under  the  impression  that  the 
case  was  one  of  abscess,  but  having  perforated  a  dense  shell  of  bone,  an  inch  thick,  I  came 
upon  a  cjivity  the  size  of  an  egg,  whicii  coiilaiHed  no  [>us  though  it  was  lined  with  the 
soft  velvety  materiul  usuuilly  met  Willi  in  abscess.  an<l  what  esca|>ed  from  it  was  not  to  be 
distinguished  from  the  blood  that  flowed  during  the  operation.  The  operation  was  quite 
successful,  and  a  rapid  cure  ensued.  1  believe  this  case  to  have  been  one  of  cyst  in  the 
bone. 

Hydatids  are  found  in  bone,  and  in  Guy*s  Museum  there  is  the  h<*ad  of  a  tibia  con- 
taining a  cyst  or  echinococcus  which  hohls  many  smaller  cysts  within  it;  also  another 
specimen  illustrating  the  existence  of  hydatids  in  the  vertebne.  In  1869  I  treated  with 
Dr.  Freund,  a  case  in  which  a  large  hyilatid  eseiqK'd  from  the  expanded  condyle  of  the 
Immerus  after  a  [juncture  in  front  of  the  joint.  The 
hydatid  had  clearly  made  its  way  from  the  Ijone  into 
the  elbow-joint,  and  through  this  externally ;  a  good 
recovery  with  a  stiff  joint  ensued. 

Hypertrophy  and  atrophy  of  bone  are 
patliohigieal  realities,  altkmigh  during  lite  it  may  be 
a  diilicult  if  not  an  impossible  taj^k  to  recognize  such 
conditions.  Hype rtro]j hies  and  chronic  inflammatory 
changes  are  consequently  often  mistaken  the  one  lor 
the  other,  although  in  the  former  the  enlargement  is 
gradual  and  painless,  and^  in  the  latter,  associated 
with  local  pain  ami  other  evidence  of  inilammutjon. 
In  some  cases  the  bone  is  enlarged  and  its  cancellous 
structure  ex{)anded  (porous  hyperostosis)  ;  in  anotlier 
it  is  enlarged,  but  at  the  same  lime  more  dense  (sclerotic  hyperostosis).  These  changes 
are  best  seen  in  the  calvaria(Fig,  681).     In  prep.  lOOtS*'  in  Guy's  Museum,  the  bone  ia  at 
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least  double  its  normal  thickness.  In  rare  cases,  the  byperfcropliy  is  clearlr  due  to  in- 
crease of  rinrclion,  as  shown  in  aiiiKlluT  pr»'[)arution  in  Guy'a  Museum,  HMK)'*,  taken  from 
a  man  wlio  was  a  paralytic,  and  who  had  used  his  arms  tor  (jro^ression,  here  the  bones  of 
the  upper  extremity  are  larger  than  those  of  the  lower.  In  the  majority  of  cases,  how- 
ever, the  hyi^Mjrtrophy  is  inflammatory,  and  even  in  the  case  which  Mr.  P.  Ilewett  men- 
tioned in  his  well-known  *  College  Lecturers'  where  the  man's  skull  increased  so  imper- 
ceptibly year  by  year  as  to  be  only  recognized  by  the  gradual  increase  in  the  size  of  his 
hat,  the  disease  was  traced  to  an  injury. 

Thii*  affeetion  is  pathologically  interesting,  (hough  surgically  nothing  can  be  done  for  il. 

Atrophy  is  mosit  commonly  met  witli  in  the  shafts  oi"  bones  timt  have  not  been  usetl  tor 
many  years,  as  in  paralytic  subjects  and  persons  who  have  been  the  subject*  of  joint  dis- 
e^ise  ;  in  the  bones  of  the  aged,  and  in  those  thut  have  been  injured.  The  bone  may 
become  a  mere  shell,  its  cancellous  tissue  being  expanded,  and  its  cells  Hlled  with  a  fttttjr 
matter. 

When  atrophy  follows  injury,  Curling's  suggestion  ('Med.'Chir.  Trans./  vol.  xx)  that 
the  cau.«5es  may  l>e  found  in  injury  to  llie  medullary  artery  is  probably  right.  This  probably 
hap[»e.ned  in  the  case  of  a  man  who  came  to  me  with  an  ununited  fracture  of  the  humenis, 
in  whom  I  found  the  bone  on  ex[M>sing  its  ends  for  operation  to  be  a  mere  shell  and  nol 
half  its  normal  thickness.  It,  however,  cannot  be  the  only  explanation,  as  Norris  haj» 
recorded  (*  American  Journ.  of  Med.  Sci.,'  1842)  a  remurkable  case,  in  which  after  a 
double  fracture  of  the  humerus  about  its  centre,  the  whole  bone  disappL-ared,  the  forearm 
subsequently  swinging  as  a  thong,  while  the  arm  became  shortened  six  inches;  the  bone^ 
disappeared  "by  tlie  gradual  action  of  the  absorbents.** 

In  these  cases,  spontaneous  fracture  or  fracture  from  slight  muscular  action  is  very 
prone  to  occur. 

These  cases  of  hypertro[>hy  or  atrophy  must  not  be  confused  with  the  elongation  of  thi 
shaft  of  a  hone  whicli  is  due  to  inflammation,  or  to  the  shortening  of  a  hone  from  arrest^ 
of  its  growth  following  disease  or  the  removal  of  the  shaft,  or  to  some  injury  to  the  epi- 
physial cartilage  that  connects  the  shaft  with  the  epiphysis;  for  it  cannot  be  too  strongly 
impressed  upon  the  student's  mind  that  any  disejise  or  injury  which  interferes  in  any  way 
with  the  nutrition  of  the  ejiiphysial  cartilage  throogli  which  the  long  bones  mainly  grow^j 
will  be  followed  by  arrest  of  the  bone's  growth,  and  consequently,  by  the  shortening 
the  limb;  that  is,  when  the  disease  or  accident  occurs  in  early  life  during  the  period 
growth.  I  have  before  me  the  notes  of  se vend  cases  where  this  result  endued.  In  one  in 
adult  life,  the  tibia  was  nn  inch  shorter  than  its  fellow  after  the  removal  of  a  necrosed j 
shaft  in  childhood  {vide  Fig.  liG4) ;  in  another,  nearly  the  same  amount  of  shortening  fol 
lowed  an  injury  to  the  superior  epiphyisial  line  of  the  tibia;  and  in  a  third,  the  satnr  resul 
followed  after  a  displacement  of  the  lower  epiphysis.  In  all  these  cases,  the  fibula 
curved  outwards,  the  shaft  of  the  bone  bent,  and  the  outer  malleolus  much  lower  than 
inner,  the  bone  having  grown  as  the  others.  In  one  case,  the  head  of  the  iibula  was  ; 
tially  displaced  outwards, 

Mollities  ossiuta,  or  osteo-malaoia  is  a  rare  affection,  and  its  cause  wrapped 
in  obscurity.     It  is  found  in  men  in  tihout  one  case  in  ten  of  tlie  atfeftion,  and  in  women] 
is  usually  discovered  during,   even  ii*  it  does  not   originate  in,  pregnancy.     It   chiefll 
attacks  subjects  who  from  some  cause  or  other,  have  been  subjected  to  prolonged  dcpr 
ing  influences,  more  particularly  upon  the  nervous  system. 

My  colleague,  Mr.  Durham,  in  an  .able  paper  on  the  subject  ('Guy*8  Rep./  18G4), 
writes  "that  moUities  ossJum  is  to  be  regarded  as  a  particular  expression,  as  it  were,  of 
general  morbid  condition  of  the  system,  rather  than  as  a  special  disease  of  the  bones  then 
Belves,"  and  I  believe  there  can  be  little  doubt  as  to  the  soundness  of  the  opinion.     It 
should  never  be  confounded  with  rickets,  or  with  the  fragility  of  the  bones  met  Mtith  in 
the  aged  or  demented. 

"The  first  symptom  of  the  disease,"  writes  Durham,  "is  pain,  more  or  less  pecaltar  la 
character,  always  deep-seated,  and  greatly  increased  by  pressure  or  motion ;  som*itir 
coming  on  suddenly  and  with  extreme  severity,   sometimes  commencing  vaguely  Asi4j 
insidiously,  and  gradually  becoming  almost  tnsup|iort4ibie ;  sometimes  wandering,  at  otli« 
times  fixed  for  a  period  to  some  jmrticular  sjiot,  and  subsequently  spre4idingto  other  jMirtAJ 
sometimes  intermitting,  at  other   times  unceasing.     lo   the  majority  of  cases  the   pail 
appeaff?  to  have  been  first  felt  in  the  lower  half  of  llie  spine,  the  i>elvis,  and  loins;  but  ia^ 
some  it  commenced  in  the  feet,  knees,  or  other  parts  of  the  lower  extremities;  tb^  pAll 
are  often  looked  upon  as  rheumatic.     Associated  with  the  pain  there  has  al fray*  beeK  i 
noticed,  on   the  jiarl  of  the  jMitient,  at  a  very  e^irly  period  of  the  malady,  a  feetiog     " 
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general  lajsislUule  and  disinelirirttion  to  do  anytliinof.  This  iWdin^  liits  increased  more  or 
1«S8  iHjifor««ly  until  it  lin^  eiide<l  in  at'luttl  injibiljty  to  make  any  exerlion  whatever,  and 
with  llie  early  local  clianges  are  associated  an  uncertain,  feeble  gait,  and  eontinual  fear 
of  falling," 

8ynif>loms  thai  are  more  or  le?!S  directly  as«iOciated  with  the  softeninjs;  and  absorption 
of  the  bones  are  the  next  to  a|i|iear,  such  as  diminution  ot  stature,  deformity  of  the  spine 
or  pelvis,  some  curvature  or  frarture  of  one  or  other  of  the  1oh<t  iiones,  and,  as  time  pro- 
gresses,  these  indications  multiply, /^^'j-ZA/Zt^y^  conjoined  with  fnigility,  being  the  distin- 
guishiag  character  of  the  bones  in  this  disease. 

The  urine  almosii  always  contiiins  a  conj^iderable  excess  of  lime  ?alts.  The  disease  is 
rarely  altendftd  with  any  general  or  local  symptoms  ol'  intili»mmation.  The  chaivgti* 
observed  in  the  bones  are  carefully  dej^eribed  by  Durham.  Increased  vascularity  appears 
to  l>e  an  e«rly  syinplom^  the  large  grooves  seen  in  the  cranial  bones  being  very  striking; 
next»  the  bony  matter  is  seen  to  be  nior«  opatjue  and  less  uniform  than  natuml ;  sometimes 
it  is  irregularly  granular,  **as  if  some  disunion  must  have  taken  place  between  the  com- 
jvonent  elements  of  the  bony  matter.*' 

The  lamination  of  the  hone.>i  rtext  becomes  less  distinct;  the  laniinte  of  the  Haversian 
eysteai  appejir  more  or  les?;  fusfd  together;  the  bone-eorpugcles  become  wider,  although 
not  with  certainty  more  numerous.  At  a  hiter  date  the  earl  by  mailer  becomes  absorbed 
lilt?  Haversian  ciiiials  bironie  surroiuidcd  by  a  transparent  ring  of  animal  matter;  which 
rings  then  become  disintegrated  and  jibsorbed.  IJy  tliis  process  the  Haversian  system 
becomes  destroyed,  the  bone  a-suming  a  hollowed-ont,.  porous,  or  somewhat  sponge-like 
appearance.  The  contrast  between  the  beallhy  and  diseased  bone  ia  well  seen  in  Figs 
G82,  G82A. 
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Section  of  uormftl  ocelpitAl  bone.  Seftlon  ftir«i«t«d  wltli  molUtlaB. 

Dnrhnm. '  Guy's  K«p.,'  l^W- 

The  same  changes  occur  in  the  canceOated  as  in  the  comfiact  tissue.  In  the  more 
ad\anced  stage,  the  Iwne  disintegrates  rapidly;  debris  of  tissue,  such  as  the  remains  of 
bloodvessels,  shreds  of  membrane,  fat  and  oil-globules,  with  **  marrow-cells,"  fill  up  the 
large  sj)aces. 

ChemitaUyy  tile  inorganic  constituents  are  greatly  diminislied  and  chemical  disunioti 
nnd  physical  disunion  coexist,  the  earthy  matter  being  more  readily  dissolved  out  of  the 
•liscased  than  out  of  normal  hone.  ''In  healthy  hone,"  writes  Durham,  "the  constituents 
are  combinp<l;  in  diseased  bone  they  seem  rat lier  tn  be  mixed.  The  animal  constituents 
are  likewise  more  falty  Hind  less  nitrogeni/ed  than  in  normal  bone,  the  fat  is  more  free. 
In  tiie  mineral  constituents  the  proportion  of  the  carbonate  of  lime  to  the  phosphate  is 
much  diminished." 

The  pru(jnosi»  in  these  cases  is  always  bad,  although  the  possibility  of  a  cure  should 
not  be  dmibted.  Trousseau  relates  cjises  in  which  a  good  result  was  obtained  under  the 
combined  intlnence  of  rest,  warmth,  good  food,  and  cod-liver  oil;  the  deformity,  of  course, 
remaining.  Lime  sidts  ought  not  to  be  given  in  these  caaes,  as  they  cannot  be  retained, 
and  to  give  them,  adds  Durham,  is  only  to  throw  additional  work  upon  the  excreting 
organs. 

Rickets  is  an  aflTection  of  early  childhood,  and,  by  Sir  W.  Jenner,  is  said  to  be  the 
conmionest  of  the  <liatlietic  ad'ections  among  the  London  poor.  It  is,  however,  Ibund  in 
the  families  of  ti»e  higher  classes,  and  it  is  essentially  due  to  some  mal-nulrition  of  the 
body,  connected  probably  with  bxid  feeding  and  the  use  of  farinaceous  in  lieu  of  animal 
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fcK)d»  tbe  bones  during  their  pcriorl  of  growth  expanding  at  their  epipUysial  ends  and  bcnd- 
in^:  in  ihi/ir  shufts.  and  lnMn«j^  very  prone  to  inconipleie  or  green-Htick  Iniclure.  *'  Di*- 
placemunt  and  obliciuiiy  of  thw  epiphyses  may  ensue  (rom  softneiig  and  Jlexibiliiy  of  the 
layer  of  hone  unilitio:  it  lo  the  diuphysis,  a«  is  seen  more  especially  in  the  ribs;  but  a 
slighter  degree  of  epi[>hysitil  oblicjuity  is  noticed  in  many  of  the  joints  of  the  long  bones, 
gueli  as  the  knee  or  ankle  ;  tlte  weight  of  the  body  is  tluis  thrown  unetpially,  so  that  one 
set  of  Hgamenljt  has  to  hear  more  traction  than  anotlier.  These  ligaments  then  yiehl,  and 
the  joints  become  lo4X<ie,  so  that  mcliitic  knoek-knee  {r/enu  valt/um)  or  bow-lega  {genu 
varnm^  l<fenH  erfronfum^  is  formed. 

"  From  sufiitaining  the  weiglii  of  the  borly  the  femur  bends  forwards,  the  tibia  usually 
forwards  and  litlier  inwards  or  outwarda,  the  greatest  amount  of  yielding  being  whrnaJ 
the  bone  is  rhiniiejit  and  weakest.     In  many  cases  Ave  tiiid  the  os  femoris  bent  forwards 
with  anterior  and  outward  curvature  of  tlie  tibia,  knock-knee  and  flat-foot  being  coexisteni 
in  the  same  individual.     Just  so  far  as  the  raehitie  condition  extends  so  may  we  lof»k  fo 
abnormiliejs  of  form  ;  thus,  the  pelvis  may  acquire  some  of  those  well-known  contrficiion 
of  its  outlet  which  are  matters  of   such  grievous  moment  to  women  at  the  period  of 
turition,"  the  pelvis  either  retaining  in  adtdt  life  the  small  size  and  imperfect  develops 
of  infancy,  or  becoming  narrowed  as  to  its  eaivity  in  one  or  other  of  its  diameter*. 

The  chest  alsounilergoes  allied  changes,  and  Mr.  Shaw  has  well  pointed  out  {»  flolmesV 
System,*  vol.  iv)  iiow  "pigeon  breast"  is  one  of  the  etfects  of  ibe  disease  t  atraospherit^ 
pressure  bending  in  the  bones  that  have  lost  their  elasticity  and  become  softened,  and 
causing  a  projection  of  the  sternum  and  lateral  flattening  of  the  chest. 

In  the  spine,  a  general  curving  of  the  whole  column  is  the  more  usual  deformity; 
'•'■  lordosis'"  or  anterior  projection  of  the  lumbar  vcrtebraj,  as  a  compensating  curve,  beia| 
found  when  pelvic  obli(|uity  is  present. 

In  all  cases  of  rickets,  Humphry  has  shown  ('Med.-Chir.  Trars.,'  18G2)  that  drfi 
ciency  of  growth  coexists  with  delbrmity,  the  lower  limbs  more  than  the  upper  indicating 
this  in  their  proximal  segment.  In  severe  cases,  all  the  bones  are  more  or  lesj?  tleformed, 
the  crautum — often  large — presenting  a  ijiiadrilateral  iispeel,  with  sutures  widely  open  till 
a  laic  p<!riod  of  life,  or  even  subsequently  re-opening,  the  bone  either  remaining  ihin  or 
subsequently  thickening.  The  periosteum  in  these  cases  is  also  usually  thickened  both  in 
t!ie  flat  as  well  tus  in  the  long  bones.  [Flattened  elevations  occur  on  the  skull,  and  may  be 
mistaken  for  syphilitic  nodes.     The  sternal  ends  of  the  ribs  are  oftt-n  beaded  or  knobbed.j 

The  general  symploms  of  rickets  are  those  of  debility,  muscular  and  general  weakness 
of  the  whole  trame  giadujilly  parsing  into  tliat  of  rickets  ;  dentition  is  retarded,  and  irelh 
decay  or  drop  out.  Sir  W,  Jenner  lays  great  stress  upon  profuse  perspiration  of  the  hmd 
during  the  night,  u  tendency  to  kick  oH' bedclothes,  fetid  Btoola,  and  gcnend  tenderness  of 
suri'ace,  as  constant  symptoms  of  the  early  stage. 

Tomes  and  De  Morgan  inform  us  that  a  rickety  bone  has  the  structural  arrangement  of 
normal  bone  without  tlie  earthy  salts.  Jenner  ('  Med.  Times/  IH(VU),  however,  deseril»rts 
an  enlargement  of  the  lacuna;  generally,  the  effusion  of  a  red  pulpy  substance  in  the  « uu- 
cellous  tissue,  and  a  thickening  of  the  periosteum  ;  while  Gee  (•  St.  Bart.  Kep.,'  lrt«'>.s;, 
Dickinson  (*  Med.-Chir.  Trans.,'  1852),  and  others,  have  pointed  out  how  the  viscora  un- 
dergo some  "albuminoid"  changes,  unlike  the  waxy  or  lardaceous  disease. 

[Rickets  is  really  a  constitutional  disease^  havings  among  other  symptoms,  the  peculiur 
manitestations  described  n.s  occurring  in  the  osseous  system.] 

Rickels  is  a  curable  afiVclion,  that  is^  if  taken  before  it  has  far  advanced,  and  it  is  rr- 
markable  to  what  an  extent  the  deformiliesare  remediable  under  natural  processes*  the  curved 
or  bent  shafts  of  boju?  recovering  tlieir  natural  sha|)e  on  lakitig  oil' downward  pressure  and 
improving  the  general  powers  of  the  chjhh  In  more  severe  cases  where  the  curvaiur 
cannot  be  remedied,,  the  hone  consolidates  and  becomes  strengthened  by  buttresses  of  l«»ti 
along  the  concavity,  and,  altliough  the  stature  may  be  diminished  and  liie  limbs  deformed, 
tiie  genenU  powers  of  the  patieni  may  be  restored  and  a  sound  recovery  take  place. 

TitEATMKM  r, — The  medicftl  treatment  of  rickets  should  Ije  conducted  on  rcasonnbfc 
principles — fresh  air  and  abundance  of  it,  simple  nutritious  iootX  such  as  may  suit  tlM 
eonditiojis  of  the  digi'stive  organs  being  essenlials  ;  milk  and  l>eef  tea  f«*r  voung  childr 
should  be  mostly  relied  upon,  and  meat  in  moderation  for  the  older.     Cod-liver  oil,  iroiM 
and  quinine,  are  also  very  valuable  drugs.     The  bowels  should  be  ctirefuUy  attended  to, 
while  all  violent  purgntives  ought  to  l>e  avoided. 

The  turgirnl  treatment  in  the  early  stages  is  the  prevention  of  deformity,  ttn<l  in  Ihc 
later  the  remedying  of  it.     By  way  of  pnn-enlion*  the  child  should  l>e  restrained  from  an/j 
prolonged  standing  or  sitting  position,  the  horizonlal  [»osture  should  be  observed  lu  f«r  i 
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possible,  some  little  exercise  being  allowed  and  then  rest,  tlie  two  alternatJug  aoaording 
to  the  powers  of  the  patient  and  the  necessities  of  the  case.  As  the  general  health  and 
powers  improve,  more  liberty  may  be  allowed.  In  spinal  ca.<ies  these  observations  are  more 
esjwcially  binding,  and  in  them  movable  conches  and  spinal  chairs  are  of  great  service. 

Where  modern  deformity  exists,  more  particularly  in  the  lower  extremities,  it  is  often 
interesting  to  observe  how,  by  the  above  mean:*,  the  bones  reeover  their  normal  sluipe, 
children  ''growing  out"  of  their  deformity  as  their  health  improves,  as  long  as  the  sur- 
geon takes  cure  it  is  not  increaisi'd  by  negleet. 

In  still  worsie  examples,  and  where  exercise  is  essential  anil  intermittent  rest  will  not 
be  observed,  splints  and  instrumenls  may  he  hound  to  the  legs.  Two  long  nidc  ^<pltnt8 
reaching  to  the  ground,  earetully  bound  together  and  removed  ai  night,  are  as  go4Ml  iis  any, 
or  an  iron  splint  with  joints  at  the  knee  and  ankle.  Some  surgeouti  prefer  an  outer  splint 
for  knoek-knee,  and  an  inner  one  for  how  leg-:!. 

When  the  curvature  of  the  shaftsi  ol  the  leg  honef  is  very  great  or  acute,  Mr.  II.  IMarsh 
has  adopted  the  plan  of  foreitily  stmighfening  the  bones  when  tlie  patients  are  under 
chloroform.  He  thinks  little  of  tli«  risk  of  breaking  the  bone,  knowing  how  rickety  bones 
unite  (*  St.  Barth.  Rep.,'  for  IfiTO).  lie  believes  the  plan  more  adHpted  for  acute  lliau 
chronic  cases.  In  extreme  cases,  a  wedge  of  hone  mity  he  remrtved  from  ihe  shaft.  I 
did  this  in  186'i  on  the  leg  of  a  child  between  four  and  live  years  of  i\f:e,  and  Mi*.  Liltle 
has  more  recently  performt;d  the  same  operation  with  adviiuiage.  It  should  only  he  dime 
in  extreme  instances  of  deformity,  and  when  no  ho[je  of  improvement  by  other  means  can 
he  entertained. 

OsTEiri*  Dei-'oumans. 

This  name  has  been  given  by  Sir  James  Paget  to  a  remarkable  disease  which  he  has 
deeerilH*d  in  an  able  paper  published  in  vol.  Ix  of  the  *  Trans,  of  t!ie  Royal  Medical  and 
Cliirurgieal  Society,"  1H77.  I  have  recorded  in  the  *  Guy's  Hospital  Reports'  for  1877  a 
good  example  oC  it. 

It  begins,  writes  Paget,  in  middle  age  or  later,  is  very  slow  in  progress,  may  continue 
for  many  yeara  without  influence  on  the  general  health,  and  gives  no  other  trouble  than 
that  which  is  due  to  the  changes  of  sha(>e,  siije,  and  direction  of  tlie  diseiused  bones. 
Even  when  the  skull  is  hugely  thickened,  and  all  its  bones  exceedingly  altered  in  struc- 
ture, Ihe  mind  remains  iinafleetfd. 

The  disease  atlJiCls  most  frL-i|ueufly  the  king  bones  of  the  lower  exfreinities  and  th»*  skull, 
and  is  usually  symmetrical,  The  hones  enlarge  and  softtMi,  and  those  bearing  weight  yield 
and  become  unnaturally  curved  and  missha|>en,  sugge:*ting  the  proposed  name  "osteitis 
deformans." 

The  spine,  whether  by  yiehling  to  the  weiglit  of  the  overgroxrn  skull  or  by  change  in 
its  own  structures,  may  sink  aud  sennt  to  shorten,  with  greatly  increased  dorsal  ami 
hmibur curves;  the  pelvis  may  become 

wide,  and  the  necks  of  the  femora  be-  Fm.  683. 

corae  nearly  horiitontal.  But  ihe  limbs, 
however  misshapen,  reituiin  strong  and 
fit  to  support  the  trunk.  (  I'ide  Fig. 
683.) 

In  its  earlier  periods,  and  sometimes 
through  all  its  course,  the  dise.xse  is  \  f  j  1  /  y\^  \  W  \  f  A  ^ 
attended  with  [lains  in  the  affected 
bones,  pains  widely  various  in  severity 
and  variously  described  as  rlieumalic, 
gouty,  or  neuralgic,  not  especially  noc- 
turnal or  periodical.  It  is  untilteiided 
with  fever.  No  characteristic  condi- 
tions of  urine  or  feces  have  been 
found  in  it,  nor  is  it  jissociated  with 
any  conslitutiorml  disease,  unlens  it  be 
cancer.  Tiin^e  out  of  the  four  cases 
recorded  have  ended  in  connection 
with  this  arteclion. 

The    bones    examined    after   death 
show    the    COIlsefpieUCeS  of  an    illthun-  Dr»wiug  mkea  from  Author',  caw,  ^Ooy'.  Bei>„' 1677. 
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mation  affectiDg,  in  the  skull,  the  whole  thickness  ;  in  the  long  bones  chiefly  the  compact 
structure  of  their  walls,  and  not  only  the  walls  of  their  shafts,  but  in  a  very  cliarac- 
teristic  manner  those  of  their  articular  surfaces. 

"  The  changes  of  structure  produced  in  the  earliest  periods  of  the  disease  have  not  yet 
been  observed;  but  it  may  be  believed  that  they  are  inflammatory,  for  the  softening  is 
associated  with  enlargement,  with  excessive  production  of  imperfectly  developed  struc- 
tures, and  with  increased  blood-supply. 

"  Whether  inflammation,  in  any  degree,  continues  to  the  last,  or  whether,  after  many 
years  of  progress,  any  reparative  changes  ensue,  after  the  manner  of  a  so-called  consecu- 
tive hardening,  is  uncertain." 

The  disease  does  not  apparently  have  any  shortening  influence  on  life,  for  in  Sir  J. 
Paget*8  case  it  had  existed  for  twenty  years,  and  in  my  own  the  man  is  now  sixty-three, 
and  in  robust  health,  the  symptoms  having  shown  themselves  about  seven  years. 

I  also,  in  May,  1877,  saw  a  second  example  of  this  affection  in  the  person  of  a  married 
lady,  set.  54,  who,  although  in  the  enjoyment  of  excellent  health,  was  quite  unable  to  walk 
without  crutches,  on  account  of  the  weight  and  weakness  of  her  legs.  The  disease  had 
been  gradually  coming  on  for  six  years,  and  the  pains  in  the  thighs  had  given  her  great 
trouble.  When  I  saw  her  she  came  into  my  room  on  crutches  and  sat  down  with  the 
arched  back  so  peculiar  to  this  affection,  her  tliigh  bones  were  enormously  thickened  and 
bent,  the  necks  of  the  femora  were  horizontal,  as  proved  by  the  test  line  of  the  ilio-femoral 
triangle  (Fig.  567),  and  the  knees  were  far  apart  from  the  bowing  of  the  legs.  The  bones 
of  the  upper  extremity  were  also  clearly  enlarged.  I  could  not  make  out  that  the  cranial 
bones  were  involved.  The  lady  informed  me  that  she  was  at  least  an  inch  shorter  this 
year  than  she  was  last,  the  changes  in  the  necks  of  the  femora  would,  however,  account 
for  this  fact. 

She  had  had  two  sisters ;  one  died  from  cancer  of  the  breast,  while  the  second  was  an 
imbecile  and  had  died  in  an  asylum. 

The  case  well  supports  the  observations  that  have  been  made. 

Sir  J.  Paget  regards  the  disease  as  inflammatory.  Dr.  Goodhart  brings  forward  another 
hypothesis.  He  does  not  think  the  term  inflammatory  can  be  considered  as  properly 
descriptive  of  this  disease,  partly  because  to  give  *'  inflammation"  so  wide  a  meaning  as 
would  embrace  a  general  hypertrophy  of  all  the  bones,  as  one  of  its  results  would  be  to 
deprive  the  term  of  ail  significance;  and  also  because  it  is  still  less  applicable  to  other 
diseases  allied  to  the  one  in  question. 

Dr.  Goodhart  considers  that  hyperostosis  is  essentially  a  new  growth,  oraahe  expresses 
it,  a  generalized  bone  tumor,  and  adduces  in  support  of  this  view : — 1st.  The  clinical  his- 
tory of  the  disease;  its  coexistence  with  otherwise  good  health ;  the  absence  of  pain,  its 
intractability  under  treatment;  its  frequent  association  towards  its  close  with  some  other 
form  of  malignant  tumor.  2dly.  Its  peculiar  parallelism  with  molluscum  flbrosum  and  a 
form  of  elephantiasis,  which  is  a  corresponding  disease  in  the  subcutaneous  or  fibro-ccllular 
connective-tissue,  to  this  in  bone  connective  tissue.  There  is  certainly  a  good  deal  to  be 
said  in  favor  of  this  view,  and  though  Sir  James  Paget  does  not  see  his  way  to  adopting 
it  as  the  more  probable,  I  am,  on  a  review  of  the  whole  subject,  and  unfettered  by  any 
partiality  for  a  theory  of  my  own,  inclined  to  think  with  my  colleague. 

No  treatment  seems  to  have  the  slightest  influence  on  the  progress  of  this  affection. 

[Fragilitas  OSSiuxn. — Unusual  brittleness  of  bones  is  occasionally  seen,  and  has 
received  the  name  given  as  the  caption  of  this  paragraph.  The  slightest  strain  placed 
upon  the  skeleton  causes  fracture,  so  that  a  patient  may  receive  scores  of  such  injuries 
during  his  life.  The  pathology  of  the  affection  is  obscure  and  the  treatment  unsatisfac- 
tory.    The  fracture  frequently  unites  without  difficulty,-^.  B.  R.] 
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ON  GUNSHOT  INJURIES. 


'GtJKSHOT  iNJVUff.s,"  writes  Professor  Longmore,  *♦  nre  the  injuries  wliifh  result 
from  the  action  of  iiitssiles  set  itt  motion  by  a  lorcf  whicJi  h  derived  irom  the  ignition  of 
explosive  comiioiiiKlfl.  They  comprehend  evc*ry  kind  and  degree  of  hurt  which  is  cafmhle 
of  being  produced  on  the  hnnmn  fmme  by  the  mechaniral  impulse  of  obtuse  bodiea."  He 
inJbrma  us,  moreover,  that  in  tvery  HH>  casualitiea  ihr^re  are  20  killed  to  8t)  wounded,  and 
that  of  tlie  wounded  one-third  of  the  eases  are  severe  and  twn-thirds  ijlight. 

The  wounds  vary  niueh  in  their  character  and  nature — one  caused  by  a  rifle  ball  difler- 
ing  from  that  l»y  a  caution  ball  or  shell ;  and  tlie  direct  effect  of  a  missile  u|u»n  n  part 
differs  from  ihat  produced  tndirertly  by  the  scattering  of  fitoaes  or  any  other  hard  suh- 
etance  caused  by  cannon  ghol  or  shell.  Gunsfint  confusions  of  tissues,  althiaigh  a|tiiarenlly 
trivial,  are,  as  in  civil  life,  often  associated  with  severe  deep-sealcd  injuries  ;  and  super- 
ficial wounds,  apparently  unimportant,  are  fiflen  allended  with  or  followed  by  serious 
accidents.  Gunshot  wounds  are  always  of  the  roittttsfd  t^a^a,  those  of  civil  life,  however 
severe,  are  rarely,  if  ever,  attended  with  that  complete  attrition  and  displacement,  and 
even  total  removal  of  substance,  which  are  so  constantly  characteristic  of  wminds  pro- 
duced by  gunshots,  pnrlicuhtrly  in  those  of  recent  times.  Gunsltot  wounds,  moreover, 
are  also  prone  to  be  complicated  by  the  introduction  into  the  wound  of  some  foreign  hody^ 
such  as  some  portion  of  the  soldier's  dress  pressed  into  the  wound,  or  some  part  of  the 
wadding,  shot,  or  shell  itself. 

It  should  also  be  known  that  "substances  of  very  low  degrees  of  density,  such  as  jduga 
of  tallow,  light  wood,  cork,  wads  of  pap«T,  and  others,  will  serve  to  inflict  penetruling 
woufuis  in  the  softer  stractitres  of  the  body,  having  all  the  cliaracters  of  wounds  inliicteil 
by  denser  projectiles,  if  siiiiicient  velocity  be  impressed  upon  them.  But  the  necessary 
force  (o  accomplish  this  result  can  only  be  executed  within  very  limited  distances." 
(Ix>ngmore.) 

"  The  external  distinguishing  signs  of  penetrating  gnnshot  wounds  are  generally  mani- 
fest enough.  The  general  dimensions  of  the  ojiening  made  by  the  shot  sufficiently  show 
whether  it  has  been  made  by  a  small-arm  bullet,  a  large  grape  shot,  or  a  still  larger  gun- 
shot ;  its  shape,  whether  it  has  been  made  by  a  round  projectile,  by  a  fragment  of  a  shell, 
or  an  irregular  splinter  of  some  secondary  missile,  while  the  aspect  and  condition  of  the 
lips  of  the  wound  and  of  the  structures  immediately  surrounding  it,  suflicieiitly  murk  it  as 
not  being  one  inflicted  by  a  stabbing  or  cutting  instrument." 

Gunshot  wounds  differ  considerably  in  appearance,  these  differences  depending  upon 
the  forms  of  the  missiles  causing  the  injury,  and  their  speed,  as  well  as  the  part  of  the 
body  struck,  and  (he  position  of  the  jiatient  relative  to  the  projectile  at  the  time  of  injury. 
When  part  of  the  body  is  carried  away  by  a  gunsliot  rI  full  speed,  the  surface  of  8e[)nra- 
tion  will  present  a  level  yet  contused  and  almost  pulpified  as[)ect.  AVhen  the  speed  is  fess 
rapid,  the  soft  parts  where  the  separation  has  taken  place  will  be  more  lacerated  and  the 
bone  comminuted ;  and  when  the  speed  is  spent,  or  oblique  in  direction,  the  injured  parts 
will  either  be  crushed  more  or  less  deeply,  or  with  little  or  no  evidence  of  external  injury 
the  deeper  parts  may  be  irreparaldy  disorpmized. 

Again,  bullets  when  at  full  speed  perforate  or  penetrate,  but  when  at  lessened 
epeed  they  crush  and  lacerate.  When  a  gun  is  discharged  near  the  hody^  the  parte 
around  the  wound  of  entmnce  will  be  blackened  and  burned,  while  the  wound  of  entrance 
appears  as  if  punched  out.  When  the  disc!»arge  of  the  rausket  takes  place  a  few  inches 
from  the  hody^  the  injured  tissues  will  be  more  or  less  scorched,  blackened,  and  sludtled 
with  grains  of  unexplored  powder,  and  the  woutul  of  entrance  large,  ragged,  and  excavated. 

Wounds  fVom  bullets  not  at  tXlU  speed,  and  tired  at  a  distance  of  two  or  three 
hundred  yards,  will  present  an  openitjg  the  size  of  the  projectile,  or  possibly  smaller,  cir- 
cular in  shape,  with  sermted  (inverted),  underniined,  puckered,  and  flabby  edges  ;  at 
times,  however,  a  llap  of  skin  is  found  at  the  opening. 
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The  mar^jin  of  the  opening  will  appear  qs  if  contused,  the  evidences  of  bruising  fading 
awav  into  the  sunounding  tissues. 

When  the  speed  of  the  bullH  t's  mnch  diminighed,  no  skin  may  be  carriexl  awn}'^ — tl»e 
diminished  t$peed  of  the  missile  sim)dy  stretching  and  tearing  asunder  the  tisBueii  to  allow 
of  entrance. 

AVhen  wadding  or  other  foreign  substance  liaa  been  carried  into  the  wound  of  ♦^ntrnnce, 
this  will  of  iiecegsity  be  more  hi^emted,  and  appear  larger  than  it  would  otherwise  be; 
and  tlie  same  conditions  may  l)e  found  to  exist  when  a  bail  enters  the  body  where  bone  i« 
only  conveyed  with  thin  integument. 

In  modern  warfure  where  the  ritie  bullets  are  of  a  cylindro-conoidiil  form  (Fig.  GH4), 
Boft  parts  are  more  readily  penetrated  and  bones  more  generally  split  or  splintered  lUun 

Fio.  684. 
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English  And  foreign  bulletn,  dov  eI]]pIoT<^d,  of  n»larnl  site. 

was  found,  of  old»  from  the  impact  of  round  balls.  In  the  late  Fnmco-German  wnr  \\ 
points  were  generally  oliserved.  and  although  the  Prussian  and  Bavarian  balk  were  said 
to  be  larger  than  thojie  of  the  French,  the  wounds  produeefl  by  all  were  x'ery  much  alike; 
if  anything,  however,  the  wound  from  the  needle-gun  prothiced  the  wider  tract  and  larger 
opening. 

Indeed,  in  the  **seton  wounds/'  or  wounds  penetrating  the  sofi  parts  alone,  of  all  lb<*«se 
balls  it  was  often  difficult  to  make  out  the  wound  of  entnmce  from  the  wound  of  exit. 
When  they  truvcrsed  the  soit  parts  nlone,  they  of»en  ran  ;^o  clearly  through  them,  that 
only  slight  suppuration  follownd  amd  repair  wa^*  raiud;  these  modern  balli*  causing  le§ 
eevere  lesions  of  the  t*oft  parts  than  the  old  ^plierical  balb.  IVillrotli  ai^fiertis  that  woiin<[ 
wit!i  split-like  exits  were  remarkable  for  the  amount  of  suppunition  that  followed.  When 
bones  were  struck,  no  matter  what  the  form  tif  hall,  the  injury  was  alike;  there  wji»  eum- 
niinutioii,  vertical  gplinteringt  and  at  times  alnicjst  pulverizations.  Indeed,  in  civil  life 
there  is  nothing  like  the  splintering  and  comminution  of  bones  seen  in  wounds  from  rtlSe 
bullets. 

The  amount  of  alteration  in  form  which  the  projectiles  assume  after  striking  a  bone  id 
very  remarkable — some  being  completely  tialtened,  others  strangely  contorted,  while  many 
are  split. 

Dr.  Knester^  of  the  Augu.«!ta  Hns]>ita1,  lierlin,  however,  has  proved  by  cx|>eriroent 
(1874)  that  the  amount  of  injury  the  Imnt's  and  soft  parts  sustain  in  a  gunshot  wound 
defMifids  much  u|M>n  the  softness  or  hardness  of  the  bullet—a  hard  one  going  (broii'_»h  a 
part  and  leaving  a  "  seton  wound,"  w^here  a  soft  one  would  |)ro<luee  frirjhifid   «i  i 

of  tissue.     He  ex|ilHins   this  fact  by  the  lead  of  the  softer  bulletH  beooniin«:  li 
collision  with  iMUie  and  broken  n|i  (not  melted).     The  Martini-Henry  bullet  is  a  hard  one 
and  made  of  twelve  parts  hard  leail,  and  one  tin.     The  Chassejjot  and  the  otbvr«  are  all 
made  of  soft  le-ad,  and  conseqiieniiy  break  up  and  flatten  out  against  bone,  thereby  Ciiusiug 
large  apertures  of  exit  and  great  hiceiiition  of  tissue. 

Wiien  the  head  of  a  l>one  is  struck  it  is  probably  comminuted.  When  bones  are  wtl 
broken  but  only  bruiAeit,  acute  periostitis  and  t^iidostitis  are  very  common,  the  eoucosnon 
of  the  bono  being  generally  so  severe  as  lo  excite  acute  action. 

With  the  rifle-liall  the  course  is  more  frecpiently  direct  than  with  that  from  the  oM 
smociih-hored  mwsket.     Tortuous  courses  are  even  now  met  with,  but  les8  fre<4ucnily,  lh« 
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weight  of  the  ball  and  the  extreme  velocity  with  whieh  it  flies  producing  a  more  direct 
i"out<«.  It  penetrates  the  soft  tissues  in  a.  direct  tine,  and  when  it  i*trikc8  bone  either  runs 
through  or  splinters  it,  entering  it  like  a  wedge.  It  will  often  appear,  writes  Longmore, 
that  the  track  of  a  bullet,  even  at  fnll  sjjeed,  is  widely  removed  from  a  straight  line.  But 
it  usnally  is  notdiilVeull  !o  reconcile  the  apparent  irregularity  in  the  course  the  projectile 
has  taken  if  the  muny  varied  positions  in  which  the  body  and  its  parts  are  liable  to  be 
placed  are  called  to  mind,  and  if,  when  making  the  examination,  tlic  surgeon  takes  care 
to  place  the  patient  in  a  similar  ptisilion  to  tliat  he  waj*  in  wht-n  strui:k. 

The  injury  imparted  to  s^ofr  parts  by  what  are  called  s[>ent  bulk?  or  ricochet  shots  is  the 
most  destructive,  and  large  projectiles  '*"  rollinff  orer*^  the  surlace  of  a  part,  or  moving  at 
low  mtea  of  speed,  ^jossess  a  force  which  will  crush  all  parts  with  which  tliey  hupp^n  to 
come  in  contact,  even  extremities,  and  rupturing  internal  organs  in  a  way  peculiar  lo 
themselves. 

A  conical  rifle-balL  when  partially  spent,  may  lodge  in  a  part,  either  in  a  bone  or  some 
soft  tissue,  ll  may  take  some  unusual  f)ath  and  lodge  where  tlie  swrgeon  cannot  find  it,  or 
cannot  remove  it  ;  and  under  iht'se  circumstances,  it  may  r«*st,  become  encysted*  and  give  but 
hitle  trouble.  But,  on  the  other  hand,  it  may  set  up  a  chronic  inflammatory  action  in 
the  part  and  give  rise  to  local  suppuration.  Bullets,  however,  rarely  lodge  in  the  soft 
parts  without  giving  rise  to  suppuration,  althougli  in  hones  they  may  do  so.  Such  cases 
should  not,  howevfr,  induce  the  surgeon  lo  leave  theni  alone  when  they  can  Ik;  removeil  ; 
Ihey  should  always  be  extnictcd  if  possible,  toiless  they  have  penetrated  uny  of  the  great 
cavities  oJ"  the  body.  Billroth  speaks  very  strongly  on  this  point.  Jn  all  bliod  vvound- 
tnu'ks  of  the  extremities,  the  finger  should  be  ^uissed  into  the  wound  and  I  he  foreign  body 
Ifwked  for,  the  external  %vound  being  enlarged  when  needed  for  this  [jurpose  ;  and  in  uoh- 
pefiptrating  wounds  of  the  heail^  chest,  abdomen,  and  pelvis,  the  same  practice  may  be 
ohsirved.  The  removal  of  the  ball  as  the  C4iuse  of  irritation  lias  not  only  a  benelicial 
influence  on  the  body  of  the  patient  ;  but  it  has  an  equally  beneficial  influence  upon  the 
mind  ;  for  as  long  as  the  ball  remains  lost  in  the  tissues,  the  soldier  naturally  regards  it 
as  a  serious  intpediment  to  his  recovery,  and  there  is  no  effect  equal  to  that  caused  by  its 
removal.  Billroth  has  found  much  assistance  from  Nehuon's  sound  in  doubtful  case!^,  but, 
as  a  rule,  ho  says  that  projectiles  that  cannot  be  reached  by  the  fingers  can  rarely  be 
extracted,  the  bullet  forceps,  even  the  American,  being  of  small  value. 

When  a  part  of  tlie  body  is  earried  nway  by  a  eann'jit  bull  td  Jul/  speedy  the  stump  will 
presi^nt  a  level  surface  of  contused  and  almost  pulpified  tissues.  The  muscles  und  integu- 
ment will  not  have  retracted  ;  the  extremity  of  a  broken  hone  will  probnbly  stand  out, 
small  fragments  of  bone  being  scattered  over  the  surface  of  the  woutub 

When  the  same  result  Vollows  the  contact  of  a  cannon-ball^  the  force  of  trhtrh  is  par- 
tialli/  expended^  there  will  be  evi<lence  of  more  dragging  and  laceration  of  the  soft  [)arta, 
more  irregularity  of  the  wound,  more  hanging  of  the  muscles,  greater  comminution  of  the 
bone,  and  greater  injury  to  the  soft  parts  above  the  seat  of  separation,  and  probably 
greatiT  splintering  of  the  bone  upwards. 

When  the  force  of  the  canno/ubalt  is  still  less  or  spent,  there  may  be  no  se|iai*ation  of 
impaired  parts,  but  a  general  contusion,  crushing,  or  disorganization.  In  some  cases 
where  the  force  is  oblique,  there  may  be  no  external  evidence  of  injury,  this  want  of 
external  evidence  being  too  commonly  associated  with  broken  bones  or  severe  internal 
laceriition  of  visci-ra  or  soft  parts.  Stjcli  cases  were  formerly  set  down  as  due  to  "  wind 
contusions*,*'  or,  the  ">  brush  of  a  shot,"  but  are  now  believed  to  be  caused  by  contusions 
of  nearly  spent  cantjon-balls,  or  glancing  blows  from  some  projectile. 

Shell-wounds,  as  a  rule,  produce  severe  laceration  of  sott  parts,  and  though  they  may 
penetrate  tissues,  yet  they  very  rarely  pass  through  them. 

The  woitnds  produced  by  rifl^.-balh  at  full  apfed  at  the  point  of  entrance  are  often 
small,  circular,  clean  cut,  and  with  inverted  edges  :  but  at  the  point  of  exit  large,  irregular, 
and  with  everted  edges. 

As  the  distance  from  the  weapon  increases  and  the  velocity  of  the  ball  diminishes,  so 
the  wound  of  entrance  becomes  less  circular  and  regular,  larger  and  more  contused  ;  the 
wound  "  sometimes  consisting  of  three  triangultir  flaps,  which  on  being  lifted  up  can  be 
made  to  meet  ut  their  apices  in  the  centre  of  the  oiH'ning." — Lonffmore. 

When  the  ball  htis  passed  through  the  part  the  wound  of  exit  will  probably  be  larger 
than  the  projectile,  more  irregular,  lorn,  and  everted  than  that  of  entrance,  the  subcutane- 
ous fat  often  pRijccting,  At  times,  however,  with  the  cylindro-conoidal  bulhH  discharged  at 
fyll  speed,  there  is  little  difi*erence  between  the  two  wounds.  In  the  patient's  clothing, 
when  the  wound  of  entrance  is  punctured,  that  of  exit  will  be  lacerated. 

The  pain  caused  by  a  gunshot  wound  depends  upon  the  parts  that  are  U\^wt«iA..    W  ^a. 
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generml  way  it  ia  not  severe,  and  when  bo,  is  evttnescent  ;  writers  tell  ua,  that  it  is  ofkcn 
described  like  the  sudden  stroke  of  a  cune,  or  ibe  jshoek  of  a  heavy  blow.  Souielime§ 
soldiers  tire  unaware  of  tlieir  wounds.  When  the  trunks  of  nerves  are  pushed  aside  and 
injured,  intense  pain  may  be  felt,  but  not  locally.  Longmore  relates  tlie  case  of  an  otlicer, 
who,  from  liis  sensations,  thought  hia  arm  was  broken,  but  on  eiuminntton  no  such  injury 
existed,  a  ball  had  passed  from  right  to  left  througli  bis  neek,  wbieb  probably  injured 
Bome  of  the  cervical  or  brachial  plexus  of  nerves,  thereby  giving  rise  to  his  error.  More 
pnin  is  occasionally  felt  at  the  wound  of  exit  of  a  bullet  than  that  of  entrance. 

Shook •*  When  n  large  bone  is  suddenly  shattered,  a  cavity  penetmled*  an  imi»or- 

tant  visj'us  wounded,  or  a  Hnib  earned  away  by  a  rttund  shot,  the  most  prominent  symp- 
tom iji  the  genernl  jicrturbation  and  alarm  which  in  most  cases  instantiineously  supervene 
on  the  injury.  This  is  generally  described  as  the  •  shock'  of  the  gunsliot  wound.  Tlie 
patient  trembles  and  totters,  is  pale,  complains  of  being  faint,  perhaps  voniita.  His  fea- 
tvires  express  extreme  anxiety  and  distress,  Thisenjotion  13  in  great  measure  instinctive, 
and  seems  to  he  sympathy  of  the  whole  frame  with  the  part  subjected  to  serious  ijijury, 
expressed  through  the  nervous  system.  This  shock  is  more  or  less  [>ersistent,  according 
to  circumstances.  Examples  seem  to  show  that  it  may  occasionally  be  overjiowered 
altogether,  even  in  most  severe  injuries,  by  moral  and  nervous  action  of  another  kind,  by 
a  state  of  mental  tension,  but  this  can  rarely  happen  when  the  injury  is  a  vital  one.  Panic 
may  lead  to  similar  symptoms  of  shock,  although  the  wound  is  of  a  less  serious  nature.  A 
Boldier,  having  his  thoughts  carried  away  from  himself,  his  whole  frame  stimulated  to  the 
utmost  height  of  excitement  by  the  continued  scenes  and  circumstanct's  of  the  tight,  when 
he  feels  himself  wounded  is  suddenly  recalle*!  to  ti  sense  of  personal  danger  ;  and  if  he  Im* 
seized  with  doubt  whether  his  wound  is  mortal,  depression  as  low  as  his  excitement  wi« 
high  may  immediately  follow.  This  depression  will  vary  in  degree,  according  to  indi- 
vidual character  and  intelligence,  state  of  hcnlth  and  other  pergonal  peculiarities.  For 
while,  on  the  one  hand,  in  every  actiim  numerous  examples  occur  of  men  walking  to  the 
field  hospital  for  assistnnce  almost  unsu|>iK>rted  after  the  loss  of  an  arm  (U*  other  such  severe 
injury  ;  on  tlie  other,  men  whose  wounds  are  slight  in  proportion,  are  quite  overcome,  and 
require  to  he  carried." 

**  As  a  general  rule,  however,  the  graver  the  injury,  the  greater  and  more  persistent  i^ 
the  amount  of  '  shock.*  A  rifle  bullet  which  splits  up  a  long  bone  into  many  longituditial 
fragments  inflicts  a  very  much  more  serious  injury  than  the  ttrdinary  tracture  eflected  by 
the  ball  irom  a  smooth-bore  musket,  and  the  constitutional  shock  bears  like  proportion. 
When  a  portion  of  one  or  both  of  the  lower  extremities  is  carried  away  by  a  cannon  bAll. 
,the  liiglH*r  towards  ihe  trunk  the  injury  is  infiicted  the  greater  the  shock,  inde(»endent  of 
the  loss  of  blood.  When  a  ball  has  entered  the  body,  though  its  course  be  not  otherwise 
indicaled,  the  continuance  of  shock  is  a  sufhcient  evidence  that  some  organ  essential  to 
life  has  been  implicaterl  in  the  injury." — Longmore.  [Fat  emljolism  gives  symptoms  simihu- 
to  shock,  but  occurs  later.  The  crushed  marrow  supplies  the  fat  globules,  which  caaw 
emht'lism  of  the  pulmonary  and  cerebral  caijillaries  and  produce  »leatb.] 

Hemorrhage, — The  amount  o*  hemorrhage  attending  a  gunshot  wound  variett  accord- 
ing to  the  size  and  situation  of  the  wounded  vessels.  When  large  vessels  are  involved, 
death  is  rapid,  and  such  cases  do  not  come  under  the  notice  of  the  army  surgeon. 

In  the  casefl  that  come  into  the  surgeon's  hands  in  a  general  way  there  ha»  been  an 
attack  of  hemorrhage  directly  after  the  injury,  but  little  more ;  iH>ssibly  some  oozing,  but 
nirely  much,  may  exist. 

When  a  limb  is  shot  off,  there  ia  rarely  more  bleeding  than  when  it  has  been  torn  off 
by  machinery  as  seen  in  civil  life.  Large  vessels,  when  lorn  or  twisted,  sehlom  bleed. 
Jn  these  cases  the  plugged  pulsating  extremity  of  the  lacerated  artery  will  generally  be 
found  projecting  from  the  wonnd. 

In  the  wounds  caused  by  riffe-httlh,  vessels  escape  in  a  marvellous  manner,  the  great 
resiliency  of  large  vessels  and  the  freedom  with  which  they  slip  away  under  pressur*^  from 
their  loose  cellular  connections,  allowing  a  ball  to   pass  along  or  across   their  cn  '.- 

out  wounding  them.     At  times  the  vessels  may  be  so  contused  as  to  become  <  1 

and  obliterated  (vide  Prep,  at  Netley).  Nevertheless,  a  rifle-ball  occasionally  may  directly 
divide  a  large  artery  and  cause  instantaneous  death.  Jn  the  American  war,  among  the 
cases  of  primary  gunshot  lesions  of  tlie  arterie-s  that  came  under  treatments  it  was  found 
that  in  most,  only  a  |)ortion  of  the  calibre  of  the  vessel  had  been  carried  away,  and  thai 
retmction  had  thus  been  prevented. 

Secondazy  hemorrhage  is  common  in  gunshot  wounds,  and  is  due  probably,  as  a 
rule,  to  the  reopening  of  a  wound  in  a  vessel  lenifKinirily  closed,  or  to  the  sloughing  of 
some  part  of  its  walls  that  had  been  injured,     in  ihtijormer  case,  the  new  tissue  tlwt 
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stoppej  for  a  time  tlie  flow  of  blood,  gives  wiiy  iiiKler  some  sudden  movement  or  local 
merimnjcal  force  such  as  some  foreign  body  in  the  woun<l ;  or  breaks  down  during  fho 
suppiiralive  or  sloughing  proce-ss.  In  the  latter^  the  injured  couta  of  the  artery  are  cast 
off,  having  been  destroyed  by  someeontusion  or  other  violence.  In  either  case  the  throm- 
bus or  clot  in  the  vessel  is  not  siilfieiently  well  formed  or  organized  to  resist  the  force  of 
the  blood  current  from  behind.  When  such  a  clot  organizes,  there  will,  of  course,  be  no 
bleeding.  *'  The  great  frequency  of  secondary  hemorrhage  has  for  its  chief  causes  the 
absence  or  faultiness  of  sanitary  conditions,  and  the  debility  of  the  patient,  due  to  priva- 
tion of  nourishing  food,  and  to  exposure.  Tlie  means  calciilate<l  to  remove  or  anticipate 
euch  evils  Avill,  if  applietl,  be  of  more  value  than  is  the  liijature  in  coping  with  secondary 
bleeding  after  gunshot  injury/' — Mac  Cormac. 

With  respect  to  the  treatment  of  secondary  hemorrhage  after  gunshot  wounds  it  is  in 
principle,  similar  to  that  which  the  civil  surgeon  follows.  Styptics  where  large  vessels 
are  concerned  are  worse  than  useless.  Pressure  is  only  applicable  for  tem[>urary,  but  not 
curative  pur^joees,  and  thus  the  surgeon  is  driven  to  cut  down  upon  the  wounded  artery 
to  tie  or  twist  both  end?*,  or,  to  apply  the  same  practice  to  the  vessel  in  its  continuity 
leading  to  the  seat  of  bleeding  when  the  former  o[>eration  is  too  difficult  or  dangerous. 
Billrolh  advocates  dealing  witli  the  main  trunk  of  the  bleeding  vessel  at  an  early  period  ot 
the  hemorrhage,  and  not  wjxj^ting  time  by  delay,  lie  says  that  out  of  twenty. thii?e  cases 
in  which  he  ap[>lied  a  ligature  to  large  arteries  for  hemorrhage,  death  took  place  in  seven 
from  bleeding  on  the  separation  of  I  lie  ligature,  when  no  clot  was  found  in  the  vessel ;  in 
twelve  from  hemorrhage  and  pyjemia,  of  which  no  examination  was  made,  and  eeven 
alone  recovered. 

In  the  late  Continental  war  Stromeyer  and  Mac  Cormac  maintain  that  the  result  of 
such  operatitins  was  uniformly  unfavorable.  Out  of  twelve  cases  which  Stromeyer  paw, 
only  two  recovered.  *'  I  think,"  he  says,  "  we  must  decide  to  amputate  ofteuer  in  cases 
of  secondary  hemorrhage." 

Possibly  a  better  result  might  have  followed  toreion  of  the  arteries,  for,  after  such  a 
practice,  when  bleeding  hits  been  arrested,  there  is  nothing  to  set  up  fresh  mischief  in  the 
artery,  no  foreign  body  like  the  ordinary  ligature  to  excite  any  ulcerative  or  disorganizing 
process  through  whicli  heaiorrhage  may  take  place  ;  the  thrombus  that  forms  in  the  vessels 
after  torsion,  being  allowed  to  go  undisturbed,  to  organize  and  to  become  incorporated 
with  the  incurved  middle  arterial  coat  as  one  iirm  organized  flbrinoua  mass.  The  catgut 
ligature,  however,  may  possibly  he  of  use  in  these  cases. 

TuKATMKST In  the  front  of  the  battle-Held  little  more  can  be  done  in  the  way  of 

treatment  of  gunshot  wounds  than  the  api>lication  of  some  provisional  dressing;  somp 
pressure  or  tourniquet  to  arrest  hemorrhage  wlien  the  vessel  cannot  be  at  once  secured  ; 
some  splint  or  other  available  support  to  prevent  extra  injury  being  inflicted  by  movement 
to  the  field  hosjutul.  Before  examining  a  wound,  the  cloths  that  cover  it  should  be  care- 
fully looked  to,  and  more  particularly  the  garment  next  the  skin,  for  **  it  occasionally 
happens  that  a  bullet  will  have  suHicient  force  to  penetnite  the  body  to  a  limited  distance, 
at  the  same  time  carrying  a  portion  of  the  wounded  man's  shirt  before  it,  while,  owing  to 
the  yielding  nature  of  the  material  it  fails  t^  tear  a  piece  out  of  it.  The  bullet  will  then 
lie,  as  it  were,  at  the  bottom  of  a  pouch  of  the  shirt  like  the  finger  in  a  glove  ;  and  when 
the  shirt  is  taken  out  the  bullet  will  be  brought  away  wjtti  it."  Lougmorc,  in  his  recent 
work  on  *'gunsliot  injuries,"  relates  several  instances  of  the  kind. 

At  the  field  hospital  the  wound  should  be  thoroughly  and  carefully  examined,  and  to 
do  80,  the  patient  should  be  placed,  when  practicable,  as  near  as  possible  in  the  position 
he  occupied  when  he  received  it.  All  foreign  bwlies  must  be  taken  away,  bleeding  vessels 
ought  to  be  ligatured  or  twisted  ;  and,  when  necessary,  the  wound  should  be  enlarged  for 
the  pur|>ose,  No  make-shift  of  pressure  or  other  temporizing  means  should  be  em|doyed. 
When  great  collapse  or  "-  shock'*  exists  some  gentle  stimulant  may  be  given.  The  true 
coiiditioti  of  parts  is  to  be  made  out  at  once,  and  the  plan  of  treatment  laid  down,  soft 
parts  being  adjusted,  operative  interference  decided  upon  when  necessary,  and  right 
appliances  em[>loyed. 

By  far  the  best  instrumenl  to  explore  a  wound  ia  the  finger,  and  for  this  purpose  the 
external  opening  through  the  fascia  may  always  be  enlarged.  **  Probes  should  seldom  or 
never  be  used;  the  finger  is  by  far  the  be^*t  instrument  if  the  wound  will  admit  it"  (John 
Hunter,  MS.  Lect.,  1787).  "No  artificial  instrument  can  give  the  same  amount  of  iuiur- 
mation  or  afford  information  so  precise  with  regard  to  the  lodgment  of  foreign  bodies  and 
their  nature  as  the  surgeon's  finger  can  give.  The  surgeon  should  not  withthavv  the  finger 
uutil  the  courae  the  projectile  has  taken,  the  injury  it  has  done,  the  complications  of  the 
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wound,  such  as  the  presence  of  foivign  bodies,  and,  in  sudi  a  case,  their  kind  and  situa- 
tion, have  been  dec'i<leit  by  liim  ;  tlie  exploration  will  then  be  compleled  by  one  opersition, 
and  u  gecorid  insertion  of  ihe  lino^er  for  ihe  purpose,  which  is  alwjiys  irritating  to  a  patieni, 
will  be  avoided."  The  knowledge  gained,  moreover,  will  be  detinite  and  oi'  8|)eeial  utility 
in  determining  the  proceedings  to  be  afterwards  adopted.  The  exploration  is  often  assii^ted 
by  pressjitg  the  soft  part*,  especially  if  the  wound  be  in  one  of  the  exiremitie*,  from  an 
opposite  direction  towards  the  linger  end."  Sometimes,  when  a  lodged  ball  cannot  other- 
wise be  discovered,  it  may  be  found  by  passing  the  Hat  palm  of  the  band  down  ihe  bmb. 
**  Sometimes,"  writes  I^ngmore,  "it  may  be  detected  simply  by  relaxing  the  muscular 
tissues,  so  as  to  give  a  loose  and  |H?ndulou8  condition  to  the  parts  concerned,  and  then 
lightly  tossing  up  the  Hesh  at  dilferent  points  from  below  with  the  UpA  of  the  fingers." 
When  the  finger  pas^<e8  through  an  opening  in  ia^eia  or  a  deep  aponeurosis,  the  track,  will 
feel  con^ltrieted,  when  ihrougii  muscles  and  connective  tissue  expanded. 

When  sntTieieiit  information  cannot  be  aeqiiired  ihroagh  the  finger  either  from  the 
length  of  the  woutul  or  its  tortuosities,  probes  must  be  used.  Nelaton's  (Fig.  085),  with 
a  small  halii  of  porcelain  at  the  end,  is  gr)od,  and  so  also  Sayre's  snake-jointed  probe,  with 
a  like  end.  Longmore  prefers  a  long  silver  probe,  wiiich  can  he  bent  to  any  angle,  but 
fij>eaks  highly  of  Dr.  Lecorate's  stylet-innce.  It  responds  as  an  indicator  with  even  more 
distinctness  than  the  Nelaton  probe  in  all  cases  in  which  the  test  would  be  of  service, 
while  it  answers  for  a  variety  of  other  eitt^es  in  wliich  Nolalori's  probe  would  give  no  indi» 
cation  at  all.  By  it  email  parlicli's  of  the  substance  embedded  in  the  tip>sues  can  be 
exlraeted  (or  examination,  and  many  foreign  swhslanees  uhogetlur  removed.  [A  pmbe 
should  always  be  flexible^  so  that  the  end  can  be  slightly  bent,  for  tlie  instrument  will 
then  follow  the  imck  of  the  bullet  with  greater  e^tsej. 

Fia.  tiS5. 
C^rdftsBuHfi  EjrlraclBi 


Locomto'i  atylet-plnc^. 
a,  Canala  moTtoR  OYcr  {h)  clpft  4li<<«]  roil  with  closod  curottes  Ht  end,  flx«d  Id  handlo  ;  (o)  ibr  irtidiag  of  tb«  mbmU.  j 
liFtcrmlnlug  the  op^cnltig  or  dosing  of  lhe>  riirctt«a;  \d)  cnreUcs  opon  gra«plDg  ball»(. 

In  gunshot  fractures  of  the  shafts  of  bones  which  are  to  t»e  treated  conaervatively, 
Slromeyer  advises  tiiat  no  probing  ought  to  be  performed,  and  in  doubtful  or  in  operation 
cases,  it  might  only  to  be  done  just  before  the  ojwration  or  under  chloroform. 

Electric  indicutors  have  been  employed,  and  some  are  most  ingenions  and  pOMibljTj 
valuable,  but  they  are  not  portable.  The  appliance  of  Mr.  De  Wilde,  in  wliich  contu 
with  the  metal  of  a  ball  is  notified  by  the  soun<i  of  a  bell  i*  partieularly  taking,  and  a  veiy' 
usetiil  appaiatus  has  also  been  made  by  Messrs.  Krohne  and  Srsemann,  of  Duke  Slrei'f, 
Mancliester  Square.  Professor  Lotigmore  speaks  liighly  of  both,  but  prefers  the  latter. 
It  is  designed  to  ascertain  with  absolute  certainty,  if  a  substance  lodged  in  the  body,  and 
admitting  of  being  touched  with  the  probe  or  grasped  witii  the  forceps,  is  a  buPet,  u  t'  ' 
metit  of  a  projectile,  or  other  metallic  substance.  The  probe  is  elastic,  and  follow- 
track  of  any  projectile  niorc  readily  than  a  stiff  probe.  Two  sharp  nw^dles  are  concealr 
in  it,  which,  when  a  hard  l»ody  is  I'ldl,  are  puslied  forwards  one  after  the  other.  Thi* 
done  by  pressing  the  small  buttons  on  the  handles  towards  the  probe.  As  soon  as  ibe  two 
points  touch  the  foreign  substance,  if  it  bo  metal,  the  electric  current  passes  throug^b  the 
instrument,  a  fact  immediately  indicated  by  the  hand  on  the  dial.  The  hand  fnoT« 
actively  either  towards  the  right  or  lel't  side.  The  forceps  |^»ossesa  this  principal  advantag 
that  they  can  be  also  used  as  a  probe,  thereby  dispensing  in  many  case*  with  the  uw; 
the  elastic  probe  altogether.  The  extremities  are  furnished  with  AssaliniV  points,  wit 
which  particles  of  clothing  can  be  removed,  if  such  should  tfe  before  the  pnyectilc.  If  a 
foreign  body  is  touched  with  the  forceps  it  should  h<?  gently  grasj>ed  between  both  bh 
If  it  be  a  bullet  or  any  piece  of  metallic  projectile,  the  electric  curreut  paMe*  throti^  J 
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and  the  Imnd  on  tik«  dial  moves  again  actively,  as  described  above.  It  is,  of  course, 
necessary  to  fix  llie  connecting  wirt-s  of  tl»e  inslrutnt-nt  into  tlie  bnu^s  bends  oii  each  side 
of  the  dial.  In  the  dmwer  below  the  dial  there  is  a  small  butttry  cliafged  with  sulphate 
of  mercury.  If  the  cbar^je  baa  become  too  dry  and  woak  it  .«ihould  be  moistened  with  a 
few  drops  ot"  water,  and  a  lew  pinches  of  sulphate  of  mercury  pbouhl  be  added.  It  i$  to  be 
observed  tliat  the  zinc  pliit<^  louche?  the  platinum  pointg  in  the  irouj^h. 

Ill  exceptional  and  chronic  cases  wliere  time  has  been  allowed  to  pass,  these  instruments 
are  of  greater  use  than  in  primary  cases. 

It  need  hardly  be  rea.sserted  tliat  when  a  ball  has  penetrated  any  of  the  cavities  of  the 
body  such  as  the  bead,  chest,  or  iibdomen,  it  is  not  to  be  suucrht  for  on  any  account. 

When  a  foreign  body  has  been  detected  it  should  be  removed ;  at  least 
this  it!  ihc  rule.  Coxetcr's  extractor,  composed  ot  a  wo  op  lor  holdiM«^  and  u  i»in  for  lixtng 
the  bullet  has  been  highly  praised  (FijT.  GSo).  [This,  in  America,  is  often  called  Levia's 
extractor,  wlio  devised  a  similar  iiisirutiient  many  years  ago.]  Inslrumcnt.s  with  blades 
cannot  be  recommended,  us  they  necessitate  the  dilafation  of  llie  wound, 

Mac  Cormuc  writes,  "The  bullet  forceps  1  preferred  wtis  one  with  claw  pointg,  at  a 
right  angle  with  the  handle,  and  slifrhtly  overlajipin;^,  so  as  to  admit  of  easy  ingresa. 
When  these  catch  ihe  bullet  they  rarely  let  it  slip.  The  extraction  of  bulletts,  however, 
requires  skill  and  jxilience;  much  injury  maybe  inflicted  on  surrounding  parts  by  the 
incautious  use  of  the  ballet  force|is.'* 

When,  fr<jm  the  Bmallness  of  the  wound  of  entrance,  force  is  required,  it  is  better  to 
enkrge  than  to  stretch  the  wonnd.  When  the  foreign  body  iTSts  beneath  the  skin,  un 
opening  through  it  may  be  made. 

When  balls  lodge  in  bone,  they  s.hould  he  removed  as  from  soft  parts;  when  they  can 
be  raised  from  their  bed  by  an  elevator,  such  an  instrumenl  should  he  empk<yed.  When 
forceps  are  wanted  for  extraction.  Luer's  "sharp-pointed  bullet  ft»reeps,  which  bite  into 
and  secure  a  most  firm  grasp  of  the  object,  will  best  accomplish  the  ••xtniction."  To  aid 
extraction  the  gouging  away  of  some  part  of  the  bone  may  be  necessai-y. 

As  a  rule,  however,  witli  riHc  halls,  the  bone  is  splintered  ;  and.  under  these  ciixum- 
stances,  when  the  epyphysis  of  the  bone  is  involved,  excision  of  the  joint  is  calleit  for  when 
the  joints  of  Ihe  ti|)per  extremity  or  the  head  of  the  femur  is  involved,  and  arapufaiion 
when  the  knee  and  ankle  are  injun^d. 

After  th«  removal  ol'  all  foreign  bodies  fnim  the  wounds  and  when  the  j)arts  have  been 
cleafised,  they  should  be  carefully  ailjnsted,  placeil  at  rest  in  an  easy  [losition,  and  protected 
by  wet  or  dry  lint;  nniun  by  ailhesion  is  out  of  all  question,  and  tluit  by  granulation  alone 
can  Inke  place.  To  hermetically  seal  a  wonnd  is  not  a  practice  to  be  generally  recom- 
mended. .Some  gentle  support  by  means  of  a  bandage  not  only  gives  comfort,  but  is 
beneficial. 

When  snppunition  has  taken  place,  the  greatest  care  is  needed  to  prevent  burrowing. 
As  soon  as  abscesses  form  they  should  be  lanced,  and  that  freely.  When  the  wound*  of 
entrance  and  exit  are  opened,  the  intervening  sinus  may  be  syringed  with  advantage, 
some  medicated  lotion  such  aa  iodine  water,  Condy's  solution,  or  carbolic  acid,  one  part  to 
a  huntlred,  being  used. 

Under  all  circumstances,  thorough  cleanliness  sliould  he  observed,  good  food  with  tonics 
and  sedatives  given  ;  fresh  air  being  allowed  to  circulate  freely  around  the  beds.     Stimii 
lants  should  be  administered  with  great  caution,  enough  only  being  allowed  to  assist  the 
digestion  of  solid  food. 

Gunshot  wounds  of  soft  parts  usually  suppurate  about  the  third  or  fourth  day,  sloughs 
mostly  separate  about  the  tenth  or  fourteenth;  and  recovery  takes  place  in  five  or  six 
weeks,  the  wound  of  exit,  as  a  rule,  closing  before  that  of  entrance. 


GcNsnoT  Woi:nd8  of  the  Hkad. 

A  gunshot  wound  of  the  head  received  from  a  rifle  ball  at  kiW  speed  produces  a  dfjfugfH 
injury  lo  the  skull  and  its  contents;  when  caused  by  a  .spent  bull  or  by  a  fmgmentof  shell, 
the  injury  may  be  hcalized. 

In  the  former  cases  the  external  evidence  of  injury  bears  no  comparison  with  the  real 
mischief  the  patient  has  sustained.  In  the  hitler  the  external  evidence  may  be  greater 
than  tiie  interna!-  Tlrus,  the  experience,  says  Professor  Longmore,  of  the  military  sur- 
geon, leads  him  always  to  hesitate  in  forming  a  prognosis,  however  limited  a  gunshot 
injury  nuiy  appear  lo  brr  at  first  observation. 

Gunshot  injuries  are,  moreover,  specially  prone  to  be  followed  by  ditfueed  meningitis, 
60 
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encephalitis,  and   tlie  formation  of  deep-seated  absceiises,  this   proneness  to  fmomatic 

inflnimmntion  being  clfarly  <liic  to  the  injury  i1h_'  brain  it^^eif  with  its  membranes  lias  siij 

lained ;  tor  in  head  injurJL's  with  wliicli  ili«  civilian  is  ruiiiiliar,  lids  tcndincy  lo  trauniivtii 

encephalitis  bears  a  direct  proporlion  to  the  injury  of  ihe  cranial  contents. 

The  opening  made  into  the  skull    by  a  pistol    hall  when  at  full  speeJ  is  clean  and 

defined;  that  of  exit  larger  and  bevelled  outwards.     They  are  rarely  complicated  with 

fissnres.     When,  howeviT,  tiie  velo- 

Fio.  686.  Fm.  CS7.  city  of  the  ball  is  in  a  manner  mcli- 

lied,  there  may  be  the  same  amount 

of  "  starring"  at    the  wound    as    is 

,^   -  .^1         L       ^'  seen  by  the  civil  surgeon. 

•^•^^^^  '  I         I'   '>'^'      .   _  .  '         jfi    inilitary  as  in  civnl   practice, 

the  inner  table  of  the  skull  i&  alwaytU 

fraeturt'd    to  a  greater  extent   than 

tJie  outer  when   the  hall  enters  fn»B 

BVi    yy"V  ^^r  '\         82^      KJ^^lfV      '^     I     ^'•l'*^"*    (r<V/r   Figs.    C><G-7,    takcq 
\ii     n    ^i^,m  Kf-v      '«%^'vii  from  Longniore's  article  in  •Holnir^'j 

Syjitem') ;  but  the  opiK)[<ite  condiliofl 

_  exists  when  the  ball  pasftee  tbroug 

I^Mutd  ^  Fntneur.  \'>\und ^ Exit,  the  skull  on  the  opf>osite  side  of  tli«?3 

cranium,  tlie  table  of  the  skull  corre- 
sprmding  to  the  point  of  exit  of  the  ball  suifering  the  most  in  both  C4ises. 

In  military,  as  in  civil  practice  the  amount  of  external  injury  is  no  indicjiiion  of  tbe 
amount  of  infernal  mischief.  A  t«pent  halU  a  fragment  of  shell,  a  stone,  may  cause  what 
appears  to  he  only  a  contusion  of  tlit-  scjilp,  yet  a  fracture  may  coexist  with  i?uch  a  contu- 
sion, and  a  considerable  amount  of  intra-cranial  mischief  follow.  *•  The  amount  of 
bruising  obvious  to  siglrt  and  the  degree  of  concu^^sion  may  have  seemed  trifling,  and  yet 
the  remote  consequences  may  be  serious  enough." — Louymore, 

Contused  gunshot  injuries  without  any  external  eviilcnce  of  crania!  mischief,  an;  ftt 
time«i  associated  with  such  intra-craniul  injury  a.*  to  be  followed  by  a  speetly  ilcuth.  '•  Con- 
tusing and  glancing  shots,"  says  Dr.  Neudorfer,  of  Prague,  in  his  '  Manual  of  Military 
Surgery,'  will  either  occa-^ion  fissures,  fractures,  or  depre-^sions,  or  not  interfere  with  the 
integrity  of  the  skull  at  all,  according  to  the  velocity  of  the  projectile  and  the  elasticity 
and  power  of  rejsistance  of  the  bones." 

Severe  scalp  wounds  are  generally  caused  by  the  impact  of  a  projectile  at  an  acute 
angle.  Under  such  circumstances,  the  bone  is  often  left  intact,  and  little  or  no  injury  to 
the  brain  res  wits. 

At  a  less  acute  angle,  the  bone  may  be  bruised,  scratched,  or  furrowed,  fissured, 
starred,  or  comminuted,  and  with  these  several  conditions,  more  or  less  severe   bniin 

symptoms  may  be  ti.ssociated«  the 
Fi«.  888.  F«o.  6S9.  gravity  of  the  t*ymptoms  dep»nd- 

ing  on  the  severity  of  the  concus- 
sion. 

Concussion  in  military  im 
civil  ex|jerience  means  either  i 
tem[>orary  sus|>en»ion  of  brafj] 
functions,  a  contusion  or  liic«nk- 
lion  of  tlie  brain  structure,  or  \ 
more  or  less  severe  extni  v»«alifl 
of  blood  upon  or  into  the  bnul 
itself.  A  severe  contusion  of 
the  skull  without  fniclure  iM^jng 
quite  cn|iable  of  producing  a  fatal 
laceration  of  a  sinus. 

"  A  simi»le  observation  oftb© 

injury  to  the  outer  table,  whether 

by  sight  or  touch,   will    by  no 

lueans    necessarily    lead     to    a 

knowledge  of  the  amount  of  in-. 

jury  or  change  of  position  in  the  inner  table." — Loiujmort.     Indeed,  it  is  quite  misaiI 

for  a  piece  of  the  inner  table  of  the  skull  to  be  fractured  and  detached  without  any  Imrtur 

of  the  external  taking  place.     This  is  illustrated  in  Fig»,  688-9,  taken  from  the  drnwiag 


ClrcBl».r  No.  6,  Fljjn.  4  and  5,  W»«blnirtrt)v 
Fig.  SSS.— Exterior  Ti«w  of  the  for^-uicnti'iQcd  *p«'cltiie«, 
Ftf.  WD.— Frtttnre  of  Ui*  vUrconii  Uble  of  tij«  fronUl  lnjne,  wlU.ont 
f^ctare  of  tha  extera«l. 
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of  what  is  believed  to  he  a  unirjue  specimen  (2313,  A.  M.  M.),  in  the  United  States 
MusHiim,  pviblislied  in  Circular  No.  O. 

Wlien  the  external  t{i!)le  lias  been  jdouj^liied  off  by  the  projeclile,  care  should  be  taken 
not  to  mistake  such  an  injury  for  a  fracture  of  both  tables  with  depression. 

In  mililary,  as  in  civil  pnielice  loo,  Jissitredfroctures  are  mostly  the  result  of  blows  by 
heavy  projectiles,  and  fissures  of  the  inner  table  without  external  evidence  of  tlie  injury, 
occasionally  occur. 

Comminuted  fructurps  in  both  military  and  civil  experience  are  also  chiefly  local  inju- 
ries, tiie  force  of  the  ball  or  blow  expending  it.«elf  on  the  injiirpd  spot. 

Wounds  complicated  -w^ith  fracture  and  depressed  bone  'without  lodg- 
ment of  the  projectile  are  most  serious.  Of  seventy-six  cases  recorded  after  the 
Crimeun  canipaigti,  lifty-tive  proved  fatal,  and  of  the  twenty-one  survivors  twelve  had  to 
be  invalided;  **  the  severe  concussion  of  the  whole  osseous  sjihere  by  the  stroke  of  the 
projectile^  the  bruising  and  injury  to  the  botiy  texture  immediately  surrounding  the  spot 
against  whicii  it  has  directly  inipiiiged,  as  well  as  the  contusion  of  the  external  soft  parts, 
fto  tljat  the  wound  cannot  close  by  the  adhesive  process,  constitute  very  important  difler- 
ences  between  gunshot  injuries  on  the  one  side  and  others." — Longmore, 

Fractures  of  the  cranium  from  gunshot  wounds  are  not  nn frequently  complicated  with 
the  retention  of  thf  projectile.  It  may  be  tliat  the  \m\\  has  been  flattened  ti«;ainst  the  bone 
and  lodged  in  the  wound,  or  it  may  be  that  it  has  been  split  against  the  fractured  cranium, 
one  portion  entering  the  skull,  and  the  other  the  intL^giimcnt.  Under  either  circumstance, 
the  segment  that  enters  the  sktdl  may  lodge  either  between  the  bone  and  the  dura  mater, 
or  lacerate  the  membranes  and  enter  the  bniin.  Longmore  gives  a  cjise  in  which  there 
was  a  fissured  fracture  with  slight  de[)ression,  but  no  hole  in  the  skull,  where  after  death, 
half  the  rifUvbulh-t  was  found  in  the  bniin,  the  hole  through  which  the  half  ballet  had 
forced  admitlunce  having  closed  as  soon  as  it  had  entered  the  skall.  He  gives,  also, 
another  precisely  sinxilar,  which  refiects  great  credit  upon  the  aurgeon,^  Dr.  B.  Howard, 
of  the  United  States,  in  which,  from  the  presence  of  a  single  hair  protruding  from  within 
the  bi-oken  bone,  it  was  inferred  that  a  solid  substance  had  entei*ed  the  skull.  Trephining 
was  performed,  a  distorted  Minie  ball  removed,  and  recovery  ensued. 

Hifle  bullets  at  the  usual  speed,  however,  in  the  majority  of  cases  enter  the  cerebral 
mass,  to  make  their  exit,  in  some  instances,  at  the  op[JOsite  side  of  the  skall,  in  others  to 
rest  beneath  the  opposite  wall;  at  limes,  the  bull  takes  a  circuitous  route.  In  all  death 
follows,  as  a  rule,  no  exception  to  this  fuct  having  been  reported  from  the  Crimean  war. 

Tkeatmext. — To  do  nothing  active  when  death  appears  imminent  is  a  duty  the  student 
huB  to  learn,  but  in  the  primary  treatment  of  head  injuries  in  the  stage  of  collapse,  in 
military  as  in  civil  practice,  there  is  no  more  stringent  rule  than  to  abstain  from  interfer- 
ence, to  wait  and  to  walelu  The  patient  should  be  relieved  of  all  unnecessary  dress;  no 
tight  belts  or  garment  being  ullowed  to  interfere  with  the  respiration.  He  should  be 
placed  in  the  horizonlfd  position,  and  when  removed  from  necessity,  it  should  be  done  as 
gently  as  possible.  When  the  extremities  are  cold  extra  covering  may  be  applied  and 
artificial  warmth  when  possible. 

As  the  case  develops,  its  surgical  treatment  ought  to  be  conducted  on  precisely  similar 
principles  to  those  hiid  down  in  former  chapters,  Practice  is  to  be  established  on  the 
preventive  principle,  to  wnrd  otf  intra-cephalic  inllammation  ;  perfect  quiet,  cold  applica- 
tions to  the  head,  and  liquid  food,  being  three  essentials.  Foreign  lK>dies  are  to  be  searched 
after  and  removed  with  exfr*?me  caution.  When  they  have  entered  the  skull,  and  still 
more  the  brain,  all  search  is  forbidden  ;  but  when  situated  at  the  external  orifice  they 
should  be  taken  away,  and  the  sooner  the  better.  If  a  ball  be  so  impacted  as  to  be  im- 
movable,  the  wound  in  the  broken  bone  may  be  enlarged  to  favor  its  extraction,  but  no 
unnecessary'  interference  with  the  cranium  or  its  contents  should  be  entertained.  All 
foreign  bodies  in  the  integuments  outside  of  the  skull  ought  to  be  taken  away  as  soon  iis 
discoi'ered. 

Th«  opinion  of  most  surgeons  is  decidedly  against  the  operation  of  trephining  in  gtni- 
shot  wounds  of  the  head.  When  the  o[ieration  is  entertained  it  should  only  be  in  com- 
pound frncinrc  with  depression  attended  with  brain  symptoms.  The  ex|>erience  of  the 
Crimean  war,  of  our  own  as  well  as  of  French  surgeons — of  the  Schleswig-Holstein  and 
Fmnco-Prussian  wars  ns  recorded  by  Stromeyer — of  the  Indian  war  as  told  us  by  Dr. 
Williamson,  is,  without  doubt,  decidedly  againtit  this  operation.  In  the  Crimean  cam- 
paign, the  trephine  was  only  successfully  employed  in  four  ca.?e8  in  our  own  army,  and 
among  the  French,  it  was  for  the  most  part  fatal- 

The  late  American  war,  however,  gives  us  a  more  favorable  result,  but  the  report  itself 
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States  that  '^  the  data  are  not  sufTiciently  complele  to  sidmit  of  fair  comparative  analysis,^ 
80  judgmtMit  must  be  wiililieUl. 

In  compound  friictyrei  luose  fragments  may  always  be  removed.  In  all  penetrating 
wounds  of  the  skull  with  lodgment  of  the  projectile,  operative  interference  is  out  of  ail 
question. 

As  a  rule,  writes  Mac  Cormnc,  "  the  largest  proportion  of  good  results  will  obtain 
amongst  those  cases  where  the  amount  of  operative  surgery  has  been  at  a  minimum.** 

By  way  of  summary^  it  may  be  remombiTL'd.  that  ecrfbrul  concussion,  rupture  of  one 
of  the  certbral  sinuses,  and  t'atal  intm-cranial  hemoiTliage  may  lake  place  from  a  gunshot 
projectile  without  any  external  mark*  of  injury,  and  that  a  gunshot  injury  of  the  head, 
followed  by  a  scalp  wound,  without  any  cerebral  symptom,  may  be  followed  by  intlammu- 
tion  of  the  hone  and  meningitis. 

The  vitreous  or  inner  table  of  the  skull  may  be  fissured,  depressed  and  even  detached 
without  any  froctiue n\  \\\e  extertuil  table.      The  drawings  taken  from  Circular  VI  of  the 
Washington  War  Department,  illustrate  the  fact  (Figs.  (>S8-1>),  sufh  accident  being  pro- 
bably the  result  of  a  s^mall  projectile  striking  the  cranium  very  oblicjuidy.     Fi&sure  of  tlie 
internal  table  may  also  coexist  with  a  linear  fissure  of  the  external  table. 

A  ball  may  gouge  out  a  portion  of  the  externul  table  of  the  skull  without  injuring  the 
cranial  contents. 

The  part  or  the  whole  of  a  ball,  may  partially  penetrate  the  skull  and  may  be  retained,  or 
not  enter  it,  or  \m^i  tljri>ugh  it;  the  wound  of  exit  through  the  thickness  of  bouc,  or 
through  the  two  sides  Ixdug  larger  than  the  wound  of  entrance. 

Penetrating  and  perfoniling  fractures  of  the  cranium  ttTUiinate  favorably  in  quite  ex- 
ceptional instances- 
Hernia  or  fungus  cerebri  may  take  place  after  gunshot,  as  after  other  injuries,  and 
recovery  in  lln'se  eases  may  occur,  the  ex[»erience  of  surgeons  in  the  Americun  war  clearlyi 
showing  that  this  reault  is  more  likely  to  take  place  without,  than  with  compres^sion  or' 
operative  inleference. 

Trephining  may  only  be  undertaken  with  a  fair  prospect  of  success  in  lociJ  fractures 
with  depression  and  brain  symptoms;  loose  fragments  of  bone  being  always  removed  in 
all  compound  wounds. 


Gunshot  Wounds  op  the  Chest. 

These  are  returned  as  one  in  ten  among  the  officers  and  one  in  seventeen  araongwt  the 
men  in  the  Crimean  war,  about  *]U  per  cent,  of  these  died;  in  the  American  war  the  mor- 
tality was  73  per  cent. 

Non-penetrating  gunithot  wounds  generally  recover,  although  they  are  slow  in  healing, 
on  account  of  the  natural  movements  of  the  ribs  interrupting  the  process  of  re|>air.  TlwsjtJ 
are,  moreover,  apt  to  lie  followed  by  pietirilis,  on  account  of  the  frequency  of  the  ball 
taking  a  circuitous  course  beneath  the  skin  round  the  walls  of  the  chest.  When  the  chest 
has  been  severely  contused  from  a  spent  ball  or  a  heavy  fragment  of  shell,  abscesses  or 
even  necrosis  of  the  ribs  are  prone  to  follow  the  accident,  and  from  the  same  character  of 
accident  where  there  is  no  fracture,  the  lungs  may  be  injured,  this  result  being  likewise 
met  with  in  young  subjects  in  civil  practice  when  the  chest  is  squeezed.  Professor  Long- 
more  strifes  that  '*ecchymosis,  or  at  least  congestion  of  the  lung  itself,  to  a  partial  extent, 
in  all  probability  follows  every  noii-penctraiing  gunshot  wound  of  the  chest  of  mucli " 
severity/'  The  ribs  may  likewise  be  broken  and  driven  in,  as  in  the  direct  blows  of  civil 
life. 

Penetrating  gunshot  wounds  are  generally  fatal,  scarcely  more  than  one  in  ten  surviving 
while  death  generally  results  directly  from  hemorrhage,  or  from  the  consequencee 
secofulary  inflammation  of  the  thoracic  organs.  The  dilflicultiesof  diagnoHis  in  these 
are  as  great  as  I  hey  are  in  civil  practice,  ef^pecialty  if  the  bullet  be  jimall  and  has  enl«nd'^ 
obliquely  near  the  scapula,  or  if  the  tmck  of  the  bullet  i.s  covered  by  sound  skin.  '*  It  is 
only,"  hays  Longmore,  "by  a  combination  of  symptoms,  rather  than  by  the  presence  of 
any  one  or  other  symptom,  that  a  lung  wound  can  in  many  instances  be  dingntised." 
Penetrating  wounds  witli  lodgment  of  the  ball  are  more  fatal  than  perforating  wounds,  and 
a  fracture  of  the  rib  at  the  wound  of  entry  renders  a  penetrating  wound  more  dangerous. 
Wlien  tile  lung  !ms  been  wounded  by  a  i>enetrating  shot,  shock,  collapse,  eso«|»e  of  air, 
hemorrhage  from  the  external  wound  and  from  the  lung,  hasmoihorax  and  dyj^pmxAam] 
characteristic  ffymplums.  Th«*  shock  is,  however,  fretiuenlly  leA^  in  penetrating  than  in 
non-penetniiing  wounds  when  the  ktter  are  attended   wiiii    geneml  concussion.     It  is 
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remnrkaMe  tliat  u  lunjj  may  at  time!*  be  compleinly  inivtTsed  by  a  1ih!I,  and  bvyand  the 
haemoptysis  and  (iysfjiitcti  ot*  the  first  few  days  be  followed  by  only  llie  most  trivial 
Bymptotns. 

Ejttprual  bleedinff  m  chest  injuries  is  also  said  to  be  more  commonly  due  to  laceration 
of  an  intercostal  or  lite  internal  ninmmary  nrt<^ry  than  to  a  wounded  lung, 

Ittfrrnnl  hhrdiny  is  ihe  chie!"  cause  of  death,  but  the  surgeon  has  no  means  at  his  dis- 
posal to  make  ouj  the  exact  source  of  the  henKfrrhnpe.  A  gnsh  of  blood  fmm  the  mouth 
indieates  the  openinjcj  of  a  Jarfje  vessel,  but  in  more  chronic  cases  the  sources  of  the  bleeding 
may  he  pidmonnry  or  parietal.  '*  The  situation  of  the  wound  of  enlnince,  or  the  course 
the  ball  Iuih  taken,  infern'ti  from  the  relative  positions  of  the  wounds  ol' entrance  and  exit, 
will  |n**''fttly  help  to  determine  the  probable  site  of  the  bleedings  and  to  some  extent  its 
V)robable  degree  of  gravity.  Internal  bleeding  from  a  wounded  intercostal  artery  is  very 
rare." 

Gunshot  "wounds  of  the  heart  are  always  fatal,  although  not  always  immediately. 
In  a  case  recorded  in  Circular  1S(».  III.  of  the  War  Department  of  Washington  the  patient 
survived  Hfly  hours,  the  pistol  balJ  having  woundeil  the  right  auricle,  [In  the  *x4merican 
Juurnat  of  Medical  Sciences,' for  January,  187'.^,  p.  2*^>8,  there  is  given  an  instance  of  pis- 
tol shot  through  the  he^rt.  Apparent  recovery  took  place,  but  the  patient  died  suddenly 
on  the  o'jth  day.] 

Trkatmknt.- — To  arrest  hemorrhage,  to  remove  fragments  of  bone  or  foreign  Imdies, 
aiul  to  d(t  nothing  tliat  can  interfere  with  nature's  re|>arative  processefii^ure  the  three  great 
principles  of  fyraclice  to  be  observed.  They  are,  indeed,  precisely  similar  to  those  the 
civil  surgeon  follows.  In  bleeding  from  an  iutei'costal  artery,  the  best  plan  is  to  plug  the 
opening,  at  least  bo  payt^  I'rofesiMir  Lougmore.  This  may  be  done  in  the  following  way : 
'*  A  large  piece  of  linen  is  laid  upon  that  part  of  the  chest  in  which  the  woutul  is  placed, 
ami  the  middle  portion  of  this  linen  H  pressed  into  the  wouml  by  the  finger,  so  ns  to  form 
a  kind  of  p<juch.  This  pouch  is  then  di^tellded  by  sponge  or  lint  pushed  into  it  until  the 
pre^isure  arrests  the  bleeding;  on  stretching  out  the  corners  of  the  cloth  the  pressure  of  the 
plug  will  be  increased." 

If  the  wound  is  not  attended  with  hemorrhage  it  should  be  cleaned  anri  lightly  closed, 
the  side  being  strapjfed  up  to  restrain  movf^ment.  Hermetically  sealing  gunshot  wotinds 
of  the  chest  i^  reprehensible.  The  patient  .should  be  laid  on  the  wounded  f*ide  with  the 
wourul  downwards,  to  allow  of  the  escape  of  di.seharges. 

In  all  other  rei^peels,  Ihe  treatment  of  giiujihot  woundi*  is  similar  to  that  of  others,  and 
the  remarks  already  made  are  applicable  to  them.  Venesection  is  lesj^  commonly  employed 
now  than  it  was  by  the  sargeoii>5  of  the  Peninsular  war,  and  in  the  American  war  appears 
to  have  been  abandoned.  Tlie  danger";  of  triHatiimation  of  the  contents  of  the  chest  are 
the  chief  sowrce  of  ihe  surgeon'?;  anxietv,  and  his  aim  ought  to  he  tt>]irevent  ihem  if 
possible,  and  when  (jresent  to  check  tliem.  Hemorrhage  should  be  treated  l>y  tlie  applica- 
lion  of  cold,  perfect  rest,  and  the  administration  of  opium.  When  empyema  follows  as  a 
secondary  result,  a  free  outlet  may  be  made  for  the  aecumhited  fluid.  [I  know  of  two 
renuirkable  cases  where  recovery  followed  free  incision  and  antiseptic  irrigation  of  the 
pleural  sac] 

Gunshot  Wounds  of  the  Abdomen. 

These  are  mostly  penetrating,  and  non-f>enetniting  wounds  are  often  associated  with 
some  injury  of  the  abdominal  viscera.  Lougmore  iufornjs  us  that  in  the  Crimean  cam- 
paign, out  of  115  non-jienetrating  wounds  and  contusions,  22  deaths  occurred,  these  cases 
including  those  of  injured  vis«!era.  When  death  follows  a  non-pnetrating  wound  it  is,  as 
a  rule,  from  sloughing  of  the  abdominal  walls. 

PeHftrattug  gmuhot  ahlomiiKtl  tcoumh  are  generally  fatal,  nine  out  of  ten  of  the 
Crimean  cases,  French  and  English,  having  been  so  recorded.  In  the  American  cam- 
paign the  mortality  was  74  [>er  cent.  Shock  is  always  very  great,  and  collapse  tVoni 
hemorrhage  the  most  striking  symptom.  This  is,  indeed,  siiys  Lougmore,  *' sometimes 
the  only  symptom  which  will  enable  the  surgeon  to  diagnose  that  the  viscera  are  perforated. 
The  mind  remains  clexir,  but  the  prostration,  oppressive  anxiety,  and  restlessness  are 
intense.     Shoidd  life   be  prolonged,  signs  of  [»eritoiiitis  will  soon  H|>pear." 

In  musket-shot  wounds,  it  is  exceptional  for  any  of  the  abdominal  contents  to  escape 
from  the  opening;  but  when  they  do,  the  nature  of  the  wounded  viscus  will  be  indicated. 
The  swelling  of  the  margins  of  the  wound  accounts  for  this  fact. 

Woundfi  of  the  liver  are  attended  with  a  large  mortality,  and  are  always  complicated. 
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Sliock  and  heraorrhajsje  nre  tlie  usual  imTnedinte  causes  of  death;  but  when  life  is  pro- 
loiig(--il,  |writonilis-  Loiij^more  saw  only  one  cum.'  of  recovery  in  the  Crimea;  while  Dr. 
Oil!*  records  4  recoveries  in  America,  out  of  ti2  cases  of  this  form  of  injury.  In  Circular 
No,  II [  of  the  Washinf^ton  War  Department  4  Cfu*es  of  recovery  out  of  1.^  from  this 
injury  are  recorded,  and  in  one  the  gall-bladder  was  wounded.  Wounds  of  the  spiften 
are  almost  always  fatal  from  hemorriiage;  and  are  generally  complicated  with  other 
injuries. 

(Tunrihot  wounds  of  the  $tomach  are  not  always  fatal.  Tlicy  are  made  out  to  exist 
when  the  contents  of  the  organ  escupe  externally,  or  when,  from  the  exlenl  of  woundi, 
tl»e  viscus  can  be  seen.  They  ai*e  always  associated  with  vomiting  of  blood,  llennefl 
records  two  good  cases  of  recovery  wliich  occurred  nt  Waterloo,  and  the  well-knowjiJ 
American  case  of  Alexis  St.  Martin,  re|>orled  by  Ileaumoni,  is  another.  Dr.  Peters, 
tlie  United  Stales  Army,  has  also  reported  a  case  that  occurred  in  the  American  war. 
(juthrie  an<l  Cooper  give  nine  or  ten  oihers. 

When  the  wound  is  incised,  it  should  be  stitclied  wp.     Opium  should   be  administered 
with  nnlrieni  eneniata.     Nulhing  should  be  jiiven  by  the  mouth  for  some  ihiys. 

Gunshot  wounds  of  the  intestines  are  not  necessarily  fatal,  although  instjincea 
of  recovery  are  rare.  AVounds  of  the  large  are  not  so  bad  as  wounds  of  the  small  intirs- 
tine.  Hemorrhage,  and,  if  not,  peritonitis,  is  the  usual  cnuse  of*  death.  Lonigmor 
relates  one  case  in  which  recovery  took  place.  Dr.  Hamilton,  of  New  York  (18("«,i), 
quotes  eight  cases  of  fecal  listula  which  terminated  in  recovery  by  natural  ppocesses,  all 
having  taken  place  in  the  late  American  war,  and  in  the  older  writers  many  more  mighlj 
be  found.  Dr.  llabershon  lias  recorded  a  most  interesting  case  of  gunshot  wound  of  tli€ 
colon  through  the  right  loin,  the  patient  dying  four  years  subs<;quently  from  albuminuria 
('Guy*s  Reports,*  IH.'jJI). 

Treatment Absolute  quiet  is  the  most  essential  point  to  be  observed  in  these,  as  in 

all  other  cjuies  of  abdominal  injuries.  The  recumbent  position  should  be  enforced  and 
maintained  onder  all  circumstances,  0[)ium  and  mor|»hia  sliould  also  be  given  in 
repented  doses,  no  drug  having  a  Itetter  infliienee  in  peritonea!  inflannnatioii.  Absolute 
cleanliness  of  the  wound  shoubl  also  be  observed,  but  there  should  be  no  strapping 
closing  of  the  oritice.  Simple  nutriiioys  food  may  be  allowed,  atid  aa  the  c»sc  prog 
solids  may  gradually  be  taken. 

Fecal  Jistulee  appear  to  have  a  tendency  to  close  by  themselves.     In  the  AmencaD^ 
cases  they  gave,  in  general,  but  litth^  trouble  in  th»'ir  njunagement  (Circ.  No.  6,  S.  G,  O., 
18C5). 

With  regard  to  exploring  the  track  of  the  wound,  the  surgeon  should  never  forget,  smy 
Lidell  ('  American  Quart.,'   181j7),  *'  that  in  tlie  management  of  these  cases,  art.  lo 
useful,  nuist  be  the  servant  of  nature,  aind  must  seek  to  do  good  by  assisting  her  mi^li 
in  the  eAbrts  at  repair,  and  not  by  the  introductioti  of  new  and  violent  measures  whicj 
are  liable  to  aggravate  the  original  injury."     He  believes  that  neither  the  linger  nor  nnyl 
instrument  should  be  used  for  exploratory  purposes,  except  in  special  c»ses.     Dr.  Otia 
however,  in  Circular  No.  Ill  of  the  Wjv*hingLoi»  War  Department,  issued  in  1^71,  p.  87^,^ 
says  that  '*  the  mortality  of  these  cases  is  so  great  i»s  U>  furnish  an  additional  argunu-ni  in 
behalf  of  Legouest's  proposition  (o  incise  the  abdominal  wjdls  and  explore  the  track  «»♦"  the 
projectile  in  certain  penelruliug  wounds.     Thus  only  can  the  patient  exchange  the  prohn 
bility  of  inevitable  death  for  the  possibility  of  recover^',  either  through  the  prevention 
extravasation  by  enterorrltapby,  or  the  bringing  of  the  wounded  viscus  into  appooiitc 
with  the  abdominal  walls.     For  one,  1  am  free  to  assert  that  where  there  is  evidence  tl 
internal  hemorrhage  or  fecal  extravasation  is  going  on,  what  may  Ik?  termed  the  *o«tricli 
plan'  of  giving  opium  and  making  the  patient  comfortable  shoidd  be  abandoneil ;  and  I 
Udieve  tliat  pi*ejudiees  similur  to  those  that  ovariotomy  has  successfully  overcome  in  the 
last  quarter  of  a  century  will  bedis|>elled  by  the  results  of  exploratory  incisions  in  fi^tinshot 
womnls  of  the  aibdomen  before  many  years  have  elapsed.'* 

Gunshot  vrounds  of  the  bladder  do  not  appear  to  be  so  fatal  as  the  ejis<*s  oCJ 

ruptured    hliidder  met   with   in  civil    life.      Lidell  reports  two  such   ciwcs  where  n  gn 
recovery  followed,  the  projectile  in  both  having  passed  completely  through  the  orgxiul 
Guthrie  has  related  six,  in  all  of  which  recovery  took  place.     AInc  Cormac  reeonls  n  c««e| 
in  which  the  ball  passed  tlirougli  the  rectum  and  bladder,  the  feces  for  a  time  pasatni 
through  the  posterior  opening,  and  the  urine  tlirough  the  anterior.     Both  wounds  ck 
by  natural   proces8e§  in  seventeen  days.     In  all  of  these  the  urine  escaped  extemall]! 
through  the  wound  made  by  the  projectile,  and  thus  prevented  fatal  peritonitis  from  tiikii: 
place.     Such  instances  as  these  indicate  the  projrer  practice  to  be  pursued  in  all  cikses  < 
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ruptured  bladder,  viz.,  cyatotomy,  as  for  latei-ul  lithotomy.  When  tbreigii  bodies  have 
been  e^irried  into  The  bladder,  tbey  should  be  removed,  as  a  ball  nuiy  remain  in  the  blad- 
der aitd  become  the  nucleus  of  n  cnlcnlus.  Guthrie,  llennen,  Clicseldcn,  and  Garengeot 
have  "[iven  such  cases,  and  Ballingsill  has  collected  nineteen.  In  Circnlar  No.  Ill  of  the 
Wasliiiigtoti  War  Department  three  cases  are  recorded  in  which  calculi  were  removed 
which  hjid  formed  m\  byileti> :  oue  where  a  stojie  had  concreted  u^xm  an  arrow-hejid,  and 
one  on  nwroscil  bone. 

Gunshot  wouiids  of  tb©  face  are  serious,  from  the  fact  that  they  are  so  frequently 
followed  by  secondary  hemorrhji^e  ;  and,  as  the  deep  vessels  are  UMially  its  source,  the 
diflicidties  of  controlling  it  are  always  great.  When  this  comidication  docH  not  destjoy 
life,  good  recoveries  take  place,  woumls  of  the  face  always  healing  kindly  and  with  iiitle 
scar.  When  there  is  much  loss  of  lissne,  some  secondary  jdastic  opemlion  may  be  re- 
quired, and  many  are  the  instances  of  success  toliowing  this  practice. 

Gunskot  ^wounds  of  the  neck  are  serious  according  to  the  nature  of  the  parts 
involved.  When  the  large  vessels  and  nerves  are  injured,  a  fatal  result  generally  takes 
plac<*  ;  and  when  the  larynx  or  trachea  is  implicated,  the  risks  of  sutlbcation  are  great 
not  only  from  the  direct  result  of  the  injury,  but  from  secondary  o'dema ;  when  this  latter 
complication  occurs,  tracheoinmy  should  at  onci'  be  performed.  Wounds  of  the  neck  are 
very  liable  to  be  iiillowed   by  s.ptica?mia. 

Wounds  involving  fhe  vertfbrce  are  usually  fatai,  those  cases  alone  recovering  where 
the  (*piiious  or  transverse  proofsses  are  the  parts  injured. 

Gunshot  'wounds  of  the  extremities  include  tlesli  wounds  and  contusions,  frac- 
tures which  are  rarely  ttimple,  and  corupound  fractures,  wounds  of  joints,  and  compound 
fnictures  into  joints. 

All  these  may  be  complicated  with  some  injury  to  the  vessels  and  nerves  of  the  ymrt, 
and  the  lodgment  of  foreign  bo<llc*s  or  pnyertiles.  (Tunshot  flesh  wounds  usually  do  well 
unless  complicntt'd  with  lesions  of  the  vessels  and  nerves. 

Fractures  from  gunshot  wounds  are  sometimes  simple,  btit  more  commonly  com- 
pounded. When  si'tJipiey  they  are  generally  caused  by  blows  from  spent  biUls  or  other 
prtyectiles,  the  bones  usually  being  split  or  conmiinuted  and  contused,  the  soft  parts 
equally  suffering,  and  the  Imnes,  not  rarely,  being  split  vertically  into  a  neighboring  joint. 
When  rompoHud  the  same  comminution  an<l  splintering  of  the  bone  is  commonly  present, 
associated  with  other  com  plications,  such  as  severe  laceration  of  the  soft  parts,  involving 
arteries,  veins,  or  nerves,  wilh  their  altendant  dangers,  lodgnient  of  fragments,  or  Ihe 
whole  of  the  foreign  body  in  the  bone  or  solt  [Mirls,  and  some  joint  complication  from  the 
splitting  of  the   Imne  into  the  joint,  or  from  direct  injury  to  the  juint. 

Military  surgeons,  however,  writes  Prtrfeasor  Longmore  (in  *  llolmes'a  System'),  meet 
with  cases  of  jxartial  fracture.  "1.  Removal  of  portion  of  a  bone  by  the  projectile 
making  a  furrow  in  its  passage  across  its  surface^  grooving  it.  2.  Removal  by  splintering 
off  longitudinal  fragment*?  from  the  external  cylindricii.1  part  of  a  bone.  t}.  Removal  of 
part  of  llie  bone  by  completely  punching  out  a  portitm,  thus  leaving  a  whole  through  the 
entire  substance  of  the  bone.  L  Partial  fmcture  by  driving  inwards  jiart  of  the  external 
cylinder,  and  ciiusing  the  fragment  to  lodge  iu  the  cancellated  structure,  with  or  without 
lodgment  of  the  projectile." 

Of  complete  fractures,  the  j>eculiarity  consists  in  the  comminution,  and  vertical  splinter- 
ing of  the  bone,  and  of  the  complete  removal  of  some  part  of  the  shaft  of  the  bone,  the 
term  '*  resecting  fnictures"  being  applied  to  such.  One  curious  fact  occa>tionally  pro- 
duced by  the  heavy  conoidal  ball  is  noticed  in  Circular  No.  VI  of  the  Wiushiiigton  War 
Department,  iu  which  the  bone  is  lisstired  and  comminuted,  though  less  than  is  coFunyon, 
at  the  point  at  which  the  ball  impinges,  while  at  two  or  three  inches  atH>ve  or  below  this 
point  a  nearly  transverse  fracture  of  the  shaft  is  produced.  In  some  of  the  s[>«'cimens 
the  transverse  fruclure  is  not  connected  by  fissures  with  the  fractures  produced  by  the 
ball.     These  injuries,  probably,  are  due  to  balls  tired  at  short  ranges. 

When  conoidal  bullets,  writes  Longmore,  happen  to  strike  on  or  below  the  trochanters 
of  the  lemur,  they  usually  leave  the  head  and  neck  of  tlie  bone  intact,  but  cause  fissures, 
which  often  extend  to  a  long  distance  down  the  shaft ;  when  they  pierce  the  bead,  all  the 
parts  below  usually  escape  fracture;  when  the  neck  is  perforated  the  fracture  generally 
extends  both  upwards  and  downwards.  The  same  rule  holds  good  with  regard  to  the 
upper  extn^mity  of  the  humerus,  although  not  in  so  marked  a  manner. 

In  all  these  fractures,  from  the  comminution  of  the  frngments  au<l  the  concussion  the 
Ixuic  has  sustained,  osteomyelitis  and  septicjemia  are  liable  to  occur,  jis  pointed  out  by 
Jules  lioux,  of  Toulon,  iu  1800  (' Bulletiu  de  I'Academie  Imperiale  dc  M^deciue'),  and 
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Longmore  (*  Med.-Chir.  Trans.*'  I860).  J.  A.  Liclell  showed  that  gunshot  contusion?  of 
lois<r  bones  are  innre  futnt  from  tliis  cause  tijaii  com  minuted  gunshot  fractures  ('  American 
Jounuil,'  vol.  xlix). 

Fraclure8  of  the  lower  extremity  are  more  liaMe  to  be  followed  by  such  blood  poisoning 
than  thos«i  of  the  ujtper*  the  susceptibility  being  much  determined  by  the  size  of  the 
venous  canals ;  the  larger  ami  more  numerous  the  veins  of  a  part,  the  greater  the  danger 
of  septicaemia. 

In  gunshot  wounds  of  the  pelvic  bones  Stromeyer  believes  the  liability  to  pYa>mia  to  be 
very  grmt,  and  thnl  cold  rtnd  expusure  favor  its  d^nelopment. 

Gunshot  fractures  of  the  upper  extremity  are  \'nr  less  fatal  than  those  of  the 
lowf  r,  and  "  unless  the  bone  be  extensively  injured  by  a  massive  projectile,  or  longitudinal 
comminution  exist  to  a  great  extent,  especially  if  also  involving  a  joint,  or  the  t^tfite  of 
the  patient's  health  be  very  unfavorable,  attempts  shouhi  always  be  made  to  save  I  he 
limb." — Longmore.  When  the  bone  is  much  splintered  an  examination  by  the  Hnger  for 
foreign  bodies  or  detached  pieces  of  bone  should  be  made  as  well  as  their  removal.  Sharp 
points  of  projecting  spicula'  should  be  sawn  off",  the  most  dependent  wound  being  extended 
when  necessary,  or  a  fresh  incision  made  for  the  purpose  in  a  dependent  position  when 
only  one  wound  exists,  the  cajse  being  then  treated  as  an  ordinary  compound  fracture. 

If  the  shoulder  and  elbow-joint  be  ojiened  and  the  condition  of  the  soft  parts,  vessels, 
&c.,  is  not  such  as  to  necessitate  nnnjutation,  excision  of  the  joint  should  be  performed, 
the  experience  of  all  recent  campaigns  indicating  this  very  strongly,  [Excision  of  a  part 
of  the  shaft  of  the  bone  may  sometimes  be  of  sfrvice  in  splintered  and  comminuted  fuRC- 
tures.] 

Gunshot  wounds  of  the  wrist  (00  often  demand  amputalion  ;  excision  is  not  expedient, 
and  where  the  major  operation  is  not  imperatively  denmndedj  attempts  to  save  the  limb 
should  he  made. 

The  same  renmrka  apply  to  injuries  to  the  fingers  and  band,  and  only  such  portions  as 
are  irreparably  damaged  should  be  removed;  for  the  value  of  a  piece  of  thumb  and  one 
finger,  of  whatever  kind,  is  linrdly  to  be  over-estimated,  and  every  etfort  should  be  made 
to  preserve  whut^vei'  purts  can  possiljly  l)e  snve«I. 

Gunshot  fraotures  of  the  lower  extremity  are  far  more  grave  accidents  than 
those  of  llie  upper.  Loiigniore  lays  it  ilown  as  a  general  nde,  that  ordinary  fructnres 
below  the  knee  frum  ritle  balls  should  never  cause  primary  arnpulation  ;  while,  excepting 
in  certain  special  cases,  in  fracture  above  the  knee,  amputation  is  held  by  mo6t  military 
Burgeons  io  be  a  necessftri/  m  fasti  re. 

i'he  special  cases  are  gunshot  fractures  of  the  upper  third  of  the  femur,  especially  if  it 
be  doubtful  whether  the  hip-joint  is  implicaletl  or  not ;  as  in  these,  the  danger  of  attendinj^ 
amputation  is  so  great  that  the  ijuestion  is  still  open  whether  the  safely  of  the  patient  i* 
best  consulted  by  excision  of  (he  injured  portinn  of  the  temur  by  removal  of  detached 
fragments,  and  truslifiglo  natural  effects  for  union,  or,  by  resorting  to  anqjutation. 

The  decision  of  the  surgeon  must  generally  rest  upon  the  extent  of  injury  to  the  soft 
parts,  the  age,  condition  of  the  patient,  and  surrounding  circumstances.  If  the  femonil 
artery  and  vein  have  been  divided,  any  attempt  to  preserve  the  limb  will  certainly  prove 
fatal. 

Amputation  at  the  hip-joint  for  gunshot  wound  is  generally  fatal ;  so  fatal,  indeed,  thail 
it  ought  only  to  be  undertaken  when  the  lower  limb  is  so  mutilated  as  to  render  it  11 
necessity,  or  when  the  great  vessels  have  been  injured.  When  any  doubt  exists  as  to  iho 
probability  of  saving  the  limb  the  operation  should  be  postponed,  and  undertHk^n,  if 
necessary,  as  a  secondary  amputalion. 

The  exjjerience  of  all  British  and  Continental  surgeons  fairly  endorses  liOngmorv'i 
eonclusions,  that  in  gunshot  fractures  of  the  tliigh,  while  tlie  propriety  of  practicing  con- 
servatism in  the  up]H>r  third  is  clearly  indicated,  amputation  is  the  stifest  practice  in 
gunshot  fractures  of  the  middle  and  lower  third. 

M.  Legouest.  in  an  essay  published  in  the  'Mem.  of  the  Society  of  Surgeons  at  Pari8,' 
believes  that  amfnilation  at  the  hip-joint  should  he  reserved  lor  com[M>und  I'l-uctures  com- 
plica(t*d  with  injuries  to  the  great  vessels,  ami  he  advocates  the  pmtponemeni  of  the 
operation  us  long  as  possible. 

Jn  ffitnshot  fracture  of  the  head  of  the  femttr^  wh«'re  the  solt  parts  are  not  grtantly 
injured  nor  tire  bone  comminuted,  exciiion  of  the  bone  may  be  performed,  the  only  ciu» 
of  recovery  in  the  American  war  from  such  an  injury  being  where  this  practice  was 
adopted.  In  Circular  No.  Ill  two  such  successlul  casi's  are  recorded  out  of  thrre,  Hiiil 
they  induce  Dr.  Otis  to  ^'add  that  these  instances  mubl  place  excision  at  the  hip  for  gun- 
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sliot  injury  ftmongst  the  estfiblrslieil  operntions  of  surgery."  Out  of  eighty-seven  excisions 
at  the  flip  for  injury  in  Amt'Hcn,  fi^ltt  recovererl. 

In  fracture  of  tlte  thifjh  the  evil  of  tran.'^porting  a  patient  ie  so  great  tliat  Stromeyer 
eays,  *'  I  Lave,  during  the  hi^t  cunipnign,  lived  lo  see  wliut  1  expressed  ii  de»in^  for  some 
years  ago,  when  I  wrote,  •  Above  all  things  it  appfur*!  lo  me  to  be  necessary  that  cases  of 
gunshot  fracture  of  the  thigh  should  not  be  tninti|K>rtc<i  to  a  distance,  hut  should  be  carried 
on  a  stretcher  to  the  nearest  house,  and  the  treatment  carried  out  there.'"  He  spcnk* 
moat  highly  of  the  conservative  treatment  of  all  gunshot  fractures.  When  operation  is 
called  for,  primary  raeasurei^  should  always  be  preferred  both  for  amputation  and  excision. 

In  fracture  of  the  htj,  conservatism  has  even  a  better  chance,  that  is,  where  the  simft 
of  the  bone  ts  alone  implicated  ;  for  when  the  knee  is  involved,  amputation  is  generally 
held  to  be  the  rule  of  treatment.  Exei.<iion  should  not  he  cntert^iined,  tlie  results  of 
experience  condemning  the  attempt.  Lagenbeek  in  gunshot  wounds  *jf  the  knee  recom- 
mends conservative  treatment;  ampulation  being  alone  reiprired  when  the  soft  parts  are 
severely  injured  and  the  bones  shattered.  He  lays,  also,  the  greatest  stress  upon  the 
necessity  of  fixing  the  limb  in  some  immovable  apparatus,  from  the  m<iment  of  the  injury 
to  its  cure  (the  plaster-of-Paris  splint  being  preferred),  coupled  witti  the  application  of 
ice  to  the  |mrt.  In  gunshot  fnieture  of  the  shall  of  the  leg  bones  not  involving  joints,  the 
same  rules  of  practice  are  applicable  as  have  been  laid  down  for  the  treatment  of  Iracture 
of  I  he  humerus  J  <&c. 

In  guntsliot  wounds  involving  the  anklefoint^  amputation  is  the  best  practice.  In 
exceptional  instances  where  the  injury  is  slight,  that  is,  where  the  bone  is  simply  split 
into  the  joint,  an  attempt  to  save  the  limb  may  be  justifiable.  Excision,  as  a  i>rimary 
operation  is  not  desirable ;  as  a  secondary  one,  where  an  attempt  to  save  the  limb  hiuj 
been  made  and  failed,  Lagenbeek*s  experience  is  in  favor  of  excision,  nine  out  of  eleven 
cases  in  which  he  did  it  after  the  Bidiemian  war  having  recovere<i ;  but  to  obtain  this 
result,  he  assert-s  that  the  complete  immobility  of  the  parts  involved  by  a^eans  of  the 
p1aster-of-Pari«  s[»lint  or  one  of  it*  congeners  is  indispenj^able. 

With  respect  to  amputation  in  gunshot  fractures,  every  surgeon  since  Guth- 
rie's time  believes  that  the  primortf  should,  as  a  rule,  be  preferred  to  the  secon«hiry. 
This  primary  amputation  should  also  be  performed  as  soon  after  the  accident  as  possible. 
Tliere  is  no  nw*essity  to  wait  for  the  effects  of  the  shock  of  the  accident  to  pnss  away,  and 
unless  (he  collapse  be  very  severe,  the  hand  of  the  surgeon  need  not  be  stayed.  When, 
however,  the  collapse  is  great,  some  little  delay  had  better  lie  observed,  for  it  is  then 
more  than  probable  that  some  internal  injury  or  other  complication  exists  to  prevent 
reaction. 

Chloroform  or  any  other  anaesthetic  may  be  used  in  military  as  freely  as  in  civil  prac- 
tice. It  has  a  powerful  influence  in  preventing  shock  and  allowing  prolonged  or  double 
operations  to  be  performed,  which  eould  not  otlierwise  l>e  undertakmt,  at  least  without 
extra  risk.  In  military  practice  it  should  be  remembered  that  a  limb  must  often  be 
sacrificed  when  in  civil  practice  it  might  be  saved  ;  and  that  amputation  is  often  sub- 
stituted for  excision  on  account  of  tiie  impossibilify  of  giving  the  part  the  necessiiry 
amount  of  absolule  rest  and  the  [latieni  the  attenliim  that  can  only  he  foimd  in  a  civil 
hospital,  '*  for  when  active  operations  are  proceeding,  and  it  is  necessary  to  carry  the 
wounded  to  any  distance,  the  advantage  of  early  removal  of  sljattered  limbs  is  obvious, 
especially  when  means  of  rendering  the  limbs  immovable  during  the  transport  are  delec- 
tive  or  the  transport  itself  iias  to  be  conducted  over  the  rough  roads  or  in  unsuitable 
vehicles,  and  the  hoi«es  of  success  from  conservative  treatment  are  thereby  rednced  almost 
to  zero." — Louff/iwre. 

Dr.  Gordon,  the  British  commissioner  accredited  to  the  French  army  in  the  late  war 
between  France  and  Prussia,  informs  us  that  the  conclusions  the  bulk  of  surgeons  arrived 
at  as  regards  amputation  were,  tliat  it  was  more  suited  than  excision  or  resection  when 
its  subject  had  to  be  c^irried  on  with  the  army;  that  excision  and  resection  were  mtich 
more  likely  to  be  successful  when  practised  in  the  upper  than  in  the  lower  extremity  ; 
that  excision  of  the  knee,  as  astibstitute  for  amputation  tn  case  of  gunshot  wounds  of  that 
nrliculalion,  has  sadly  failed;  that  the  jiraetice  of  conservative  surgery  in  stationary  hos- 
pitals furnishes  no  criterion  of  its  euitabiiity  in  movable  hospitals,  its  rerpiiremenls 
involving  such  attention  from  the  surgeon  as  can  alone  be  fully  ctirried  out  when  there 
are  comparatively  few  cases  of  severity  to  attend  to  ;  and  that  in  nuiuy  cases,  where  the 
limbs  are  saved,  they  are  relatively  of  little  use. 

Mac  Cormac  urges  that  the  mortality  after  primary  is  so  very  much  smaller  than  tltnt 
attendant  on  secondary  amputation,  that  this  point  cannot  be  too  strongly  insisted  upon. 
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ANESTHETICS. 

"Whfn  Sir  H,  Davy's  attention  was  drawn  in  1798  to  Priestley's  nitrous  oxide  jj;is  by 
Dr.  ]SIiteliell's  theory  that  this  gas  **  was  the  principle  of  contagion,  and  capable  of  pro- 
ducing^ the  most  terrible  eftects  wiien  respired  by  animals  in  the  minutest  quanlilies,  or 
oven  when  applied  to  the  &kin  or  muscular  fibre,"  and  when  he  with  Southey,  the  then 
I*oet  Laurejite,  and  Coleridge,  the  philosopher,  inhaled  it  with  sutticienl  frequency  *•  to 
establish  the  fact  tliat  the  gae  possesses  an  intoxieatin;^  quality,  to  which  the  enthusiasm 
of  persons  sulimilting  to  its  opei*ation  lias  imparled  a  character  of  extnuagunee  wholly 
ijn'onsistent  with  truth"  ('  Life  of  Davy,*  by  Taris,  ls;31),  he  little  thought  that  he  was 
then  laying  the  basis  of  ex|wriinental  investigations  that  were  to  form  an  epoeh  in  the 
history  of  the  world  or  rather  of  mankind,  and  to  end  in  the  introduetion  into  pnictice  of 
a  new  power,  which,  being  of  inestimable  value  to  the  general  public,  is  of  nearly  «'(|u;il 
value  to  the  medical  profession,  and  has  been  the  mean?*  of  revolutionizing  surgery  {••  uii 
extent  which  few  are  aware  of;  for  the  "  mo?t  terrible  effects"  with  which  this  gas  was 
credited  have  been  transformed  into  the  beneficial  effects  brought  about  by  ana-stlielic«. 

In  the  present  work,  1  have  neither  space  nor  inclination  to  gi3  fully  into  the  history  of 
the  subject.  To  the  works  of  Snow,  Sir  James  Simpson,  Sansom,  Druitt,  HolmeM»  Dr. 
IVIiiriou  Sims,  SIM.  Perin,  and  Ivallemand,  I  must  refer  ihe  reader  lor  full  particulars  on 
this  subject.  I  shall  content  myself  by  recording  the  fact,  that  Dr.  Crawford  W.  Longj 
of  Athens,  Georgia,  was  the  first  surgeon  who,  in  M»rcli,  1842,  performed  a  snrgi 
operation  while  the  patietit  was  completely  anjesthetized  by  the  inhalation  of  sulphuri 
ether.  Dr.  31ariun  Sims  ('Virginia  Medical  Monthly,*  May,  1877),  remarks  **That  i 
lionor  of  the  first  public  and  authentic  trial  of  aorgieal  ana'sthesia,  hy  the  aid  of  meai 
newly  discovered,  Iielongs  to  an  entirely  obscure  dentist,  Horace  Wells,  of  Hartford,  Coi 
necticut"  (M.  Perrin),  this  dentist  having  employed  Davy's  nitrous  oxide  gas  in  dentisti 
in  IH44  with  an  excellent  result.  In  184»j,  Morton,  Wells's  late  partner,  introduced  in: 
practice  at  Massachusetts  Hos|)ital  the  use  of  sul|diurie  ether,  probably  on  the  SQggaMiOB 
of  Dr.  Jackson.  In  1H47,  our  own  Lawrence,  of  St,  Bartholomew's,  on  the  SQ^niettioB 
of  a  student,  Mr.  Furnell,  now  Principal  of  Madras  Medical  College,  used  chloral  ether 
for  the  sjime  purpose  (* Holmes's  Syst.,'  vol.  v.  Ed.  2)  and  in  the  autumn  of  the  ^ama 
year,  Sir  James  Simpson  gave  to  the  profession  the  active  principle  of  the  chloric  of  ethei 
the  cliloroform,  on  the  suggestion  of  Mr.  Waldie,  of  Liverpool,  and  Bioce  then  this  drug 
or  ether,  sei>arately  or  combined,  has  been  in  general  use. 

Other  ana»Hthetics,  however,  have  been  introduced,  the  bichloride  of  methyline  bei 
the  most  popular,  [This  agent  has  never  been  used  extensively  in  America,  and  in  Ore 
Britain  owes  its  employment  by  a  few  surgeons  to  its  recommendation  by  Spencer  Wei! 
'i'here  are  many  other  substances  that  may  be  used  for  aniesthelie  purjxwes.  Kthei 
chloroform,  nitrous  oxide,  and  recently  bromide  of  ethyl,  are  those  that  have  attain 
extensive  use.  The  first  three  are,  of  ctmrse,  the  an.-esthelit's  used  ordinarily;  while  ll 
last  h.'is  not  yet  been  eufficiently  investigated  to  establish  its  ndative  position.] 

How  ana*stheliea  act  U(>on  the  body  is  not  yet  determined,  although  it  is  tolentbly  c«r- 
tain  that  the  ultimate  residt  is  absolute  paralysis  of  the  nerve  centres,  cerebnil  oml  sfii 
To  this  end  a  [»aticut  passes  through, ^/rr.«^  a  stage  of  cerebral  excitement;  next^  cervb 
insensibility  and  loss  of  sensation ;  thirdly^  loss  of  voluntary  motion  ;  and,  taitty^  a( 
reflex  action,  the  brain  losing  its  |)Ower  before  the  spinal  cor»l ;  absolute  pnrnly^i»  umlj 
anesthesia  existing  only  when  both  nerve  centres  are  completely  under  the  influcnc*} 
the  inhaled  drug,  the  nerve  stipply  of  the  respiratory  and  circulatory  systems  alon*»  e 
cepled.  Indeed,  it  is  upon  this  fact  that  the  practical  value  of  all  ansesthetics  is 
the  surgeon  aiming  at  producing  fmralysis  of  tlie  muscles  of  the  trunk  and  extn>mtti 
only,  and  not  those  of  the  respiratory  or  circulatory  systems.  In  a  gen(*ral  way,  iheru 
a  wide  interval  between  the  two  stages  ;  in  exceptional  instanceB  this  interval  is  abridged 
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in  such  the  heart  and  respiratory  system  suddenly  become  aflected,  and  it  is  under  these 
circum.stance.s  that  {^udden  dertth  t«kes  place. 

Chloroform,  like  many  other  drugs,  dws  not  act  alike  in  all  indivldiuhs  some  being 
very  auscejvtible  to  its  influence  whilst  others  are  the  reverse.  Like  nil  anaesthetics,  it 
increases  at  firnt  the  force  of  the  heiirt's  action,  althouj^h  this  effect  is  sljtjht  and  tmnsient, 
the  heart  actiticr  with  less  than  its  natural  force  when  corai>lete  ana'sthesia  ia  produced. 
When  a  patient  is  brought  quirkly  under  the  influence  of  an  fina?stlietjc  the  heart's  action 
may  be  suddenly  arrested,  Brown-Seijuard  hejieving  thai  under  such  circumstnnces  *'  it  is 
by  the  reflex  influence  due  to  the  sudden  irritation  of  the  branches  of  the  par  vagum  in 
the  lungs  that  chloroform  has  killed  in  the  very  rare  cases  in  wliich  the  heart's  action 
hud  been  stopped  before  the  respinition."     (*  Led.  on  Phys.  of  Nerv.  System.') 

Moderate  doses  of  chloroform  Ii'ud  to  weaken  tlie  heart's  action  after  their  flrst  stimu- 
lating effects  have  passed  away,  the  respiratory  act  usually  ceasing  before  the  circtilatory 
when  death  is  the  result.     Tlius  daufjer  increases  with  the  degree  of  stupor  produced. 

Ether  i*  said  not  to  depress  the  action  of  the  heart  to  the  same  extent  as  chloroform. 
Of  late  it  has  grown  rapidly  into  favor,  and  it  is  said  by  its  atlvoi*ates  to  be  more  safe  than 
any  other  ana'sthetic.  It  should  be  given  with  suthcient  freedom  to  brino;  the  patient 
under  its  influence  before  tlic  blood  becomes  saturated. 

When  the  U[)per  eyelid  can  be  raised  without  muscular  reaistance  and  no  muscular 
contraction  is  caused  by  touching  the  cornt-a,  the  patient  is,  as  a  rule,  suHtciently  under 
the  influence  of  the  ana^iithetic  for  surgical  purposes. 

Ke.'JpiriUion  generally,  but  not  invariably,  ceases  before  the  nclion  of  the  heart,  and 
desUh  may  be  due  either  to  the  failure  of  tbe  heart's  action  or  to  that  of  the  respiratory 
function. 

After  death,  all  t]»e  cavities  of  the  heart  lire  distended ;  the  cases  iu  which  the  left  side 
is  empty  being  only  exceptional.  Chloroform  is  more  commonly  fatal  in  the  struggling 
stage  than  in  any  other. 

Billroth  iisserta  ''  that  during  the  stage  of  excitement  violent  muscular  efforts  may  give 
rise  to  apoplexy,  esjiecially  in  individuals  with  disease  of  tbe  heart,  rigid  arteries,  or 
emphysema,  (jf  most  consequence  in  this  stage,  however,  are  the  contractions  of  the 
muscles  ol'  mastication  and  the  posterior  muscles  of  tlio  tongue.  By  means  of  the  stylo- 
glossi and  the  glosso-pharj'ngei  the  tongue  is  dmwn  spa^imodit^aliy  Imckwards,  pressing 
the  epigloflis  down  sso  as  to  close  mechanically  the  a|>erture  of  the  larynx.  Such  patients 
become  blue  in  the  face,  and  die  suflbcated,  not  tlirough  the  direct  action  of  the  chloro- 
form, bill  from  the  mechanical  privation  of  air,"  unless  the  tongue  be  well  drawn  forwards, 
or  chin  tilted  upwards. 

Anresthelics  atfect  the  brain  of  different  people  in  as  many  w*ays  as  drunketiness.  One 
will  be  quarrelsome,  a  second  violent,  a  third  sentimental,  and  others  nuvudlin,  melan- 
choly, or  merry. 

In  epile[>tio  subjects,  I  have  seen  patients  pass  through  some  epileptic  convulsions 
during  their  progress  towards  narcosis. 

The  bef*t  rules  for  the  administration  of  chloroform,  ether,  or  any  annp.*thetic  are  those 
given  by  the  Chloroform  Committee  of  the  Royal  Medical  and  Cliirurgical  S<3ciety  of 
London,  iHtVl.  It  was  my  privilege  to  act  as  one  of  the  members  of  that  body,  and  all 
my  subsequent  experience  hm  convinced  me  of  the  value  of  the  suggestions  then  laid 
down.     I  quote  them  in  full  with  only  a  few  modifications. 


Reles  Relating  to  the  Administhation  of  Chloroform,  or  other  An^ksthetics. 

Chloroform  should  on  no  accotint  bo  given  carelessly  or  by  the  inexperienced ;  and 
when  complete  insensibility  is  desired,  the  attention  of  its  administrator  should  be  exclu- 
Bividy  confined  to  the  duty  he  has  nuderlaken. 

Under  no  circumstances  is  it  desirable  for  a  person  to  give  cldorfffoi-m  to  him.«»elf. 

It  is  not  advisable  to  give  an  ana«sthetic  after  a  long  fjist,  or  soon  after  a  meal,  the  best 
time  for  its  administration  being  four  or  five  hours  after  food  has  been  taken. 

If  the  patient  is  much  depressed,  there  is  no  objection  to  his  taking  a  small  quantity  of 
brandy,  wine,  or  ammoaiH,  before  commencing  the  inhalation. 

Trovision  for  the  free  admission  of  air  during  the  patient's  narcotism  is  absolutely 
necesi^iiry. 

The  recumbent  position  of  the  patient  is  preferable:  the  prone  position  is  inconvenient 
to  the  administrator,  but  entails  no  extra  danger.  In  tiie  erect  or  sitting  posture,  tliere 
is  danger  from  syncope.     Sudden  elevation  or  turning  of  the  body  should  be  avoided. 
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An  fippamtus  is  not  essential  to  safety  if  due  care  he  taken  in  jriving:  the  antes tlieticui 
Free  admixture  of  air  with  the  anie^lthetic  \s  of  the  first  importance;  and,  gtianintcringi 
this,  any  apjwiratus  may  be  employed.     If  lint,  or  a  handkerchief",  or  a  napkin  is  used,  it 
ehonld  b<'  folded  as  ;in  open  cone,  or  liold  an  inch  or  an  ineh  and  a  half  from  the  face. 

Cldorofbrm  should  invariahly  he  given  slowly.  Sudden  increase  of  the  strength  of  the 
anaesthetic  is  most  dangerous.  Three  and  a  hsdf  per  cent,  is  the  average  amount,  and  1^ 
|>er  cent.,  with  D r>^  of  atmospheric  air,  is  the  maximum  of  the  anaesthetic  which  cs*n  be 
required;  given  cautiously  at  lirst,  the  quantity  within  this  limit  being  slowly  increivsed 
according  to  the  necessities  of  the  c^se,  tlte  administrator  being  guided  more  by  its  eflect 
on  the  patient  than  by  the  amount  exinbited.     Ether  may  be  given  more  boldly. 

The  ftdmtnii*trnlor  should  watch  the  respiration  of  hia  patient,  and  must  keep  one  hand 
free  for  eureful  observation  of  the  pulse. 

The  patient  who  appears  likely  to  vomit  whilst  beginning  to  inhale  the  anaesthetic  muut 
be  at  once  brought  fully  under  its  influence,  the  tendency  to  sickness  will  then  cea*e. 

The  occurrence,  (hiring  the  adininistration  of  an  aniesfhelie,,  of  sudden  f>alior.  lividity 
of  the  palient*s  countemince,  or  sudden  failure  or  flickering  of  the  pulse,  or  feeblir  or 
shallow  respirations,  indicates  datiger,  and  necessitates  immediute  withdrawal  of  the 
anasllielic  until  such  symptoms  have  distippeared. 

On  the  occurrence  of  these  symptoms,  and  especially  if  they  should  become  so  urgent 
as  to  threaten  death  from  failure  of  respinition,  of  the  heart's  action,  or  of  both  together, 
the  following  rnles  of  treatment  should  be  observed: — 

Allow  free  access  of  fresh  air,  pull  forward  the  lower  jaw  and  possibly  the  tongue,  and 
clear  the  mouth  and  fauces,  keep  or  place  the  patient  recumbent,  djish  cold  water  on  the 
face  and  chest,  and  aid  the  respiratory  movements  by  rhythnnod  enmpresjiiion  of  the 
thorax.  Nehiton  and  Marion  Sims  advise  ihe  inversion  of  the  body  with  tlie-  view  of 
throwing  what  blood  there  is  wholly  to  the  brain,  on  the  theory  that  death  from  chloroforniJ 
is,  Jis  a  rule,  due  to  syncope^  or  to  cerebral  aniemiu.  [Ilf^cetitly  some  operators  havfl 
givfn  a  mixture  of  chloroform  and  nitrite  of  amyl  with  the  idea  of  preventing  this  cerebr  ' 
ana  mia.]  In  the  more  threatening  cases,  commence  instanlly  with  artificial  reHpimtion, 
wln-ther  the  respiration  lins  failed  alone  or  the  juilse  and  the  respiration  togt*lher.  Gal- 
vanism may  be  used  in  addition  lo  artificial  respinition,  but  artificial  respinition  is  ot»  no 
account  to  he  rlclayed  or  suspended  in  onler  that  galvanism  maybe  tried. 

In  extreme  ca^es  laryngotomy  maybe  required. 

Few,  if  any,  are  insusceptible  to  the  influence  of  ansBSthetics,  from  two  to  te.n  minutee 
being  required  to  induce  ana-sthesia.  The  time  varies  according  to  age,  terapprnment, 
and  habits. 

The  mixture  of  alcohol   1   pnrt,  chloroform  2  parts,  and  ether  3  parts,  should  be  pvi 
in  the  Slime  way  as  chloroform  alntie,  care  being  taken,  when  lint  or  a  handcrchief  »1 
used,  to  prevent  the  too  free  esonpe  of  the  vapor.     I  think  highly  of  this  mixturt^. 

[The  choice  of  anEBsthetios. — The  profession  has  always  been  divided  a«  to  ihs, 
relative  nit-rits  of  ether  and  ehlorolbrra  as  ana?sihetic  agents.     My  own  preference  ia  fa 
ether  for  ail  Of>eration8,  and  at  tlie  present  time  those  who  formerly  advocated  the  umj  i 
chloroforni  seem   to  be  less  positive  as  to  its  safety.     It  certainly  has  many  ndvanla^ 
over  ether,  but  as  it  is  decidedly  more  dangerous  its  use  should  not  he  sanctioned.      AnJ 
ana'sthetic  may  kill,  but  chloroform   has  done  so  oftener  than  any  other,  and  with   I« 
[>re monition.     The  statement  of  recognized  aulhorities  that  deatli  occurs  after  chloroforntfl 
from  cardiac  paralysis,  without  warning,  in  the  hands  of  experienced  administi-ators;  the* 
records  of  some  live  hundred  deaths  dnring  its   use  ;  the  knowledge  that  cldorofrom   l« 
losing  its  foothold  even  in  (jreal  Ilritairj,  its  former  stronghold;  the  (act  that  general  pro* 
fesfiionni  opinion  in  America  wouM  hardly  sustain  one  who  had  caused  death  by  chlorot'orn|| 
ann'thesia ;  and  the  recent  statement'  of  a  distinguished  physiologist  of  New  York  (Profil 
Daltoii)   that  lie  dare  not  employ  chloroform  in  his  pliysiological  laboratory,  beeausc  tl 
animals  die  unexpectedly  and   without  assignable    cause,  convince  me  of  the  absohiM 
impropriety  of  administering  chloroform  for  the  ansesthetic  pur[»oses  of  pmcticul  sorgcryd 

It  seems  evident  that  mixtures  of  chloroforni  and  ether  come  under  the  same  criticisn 
since  the  dangerous  element  is  present,  and  there  is  no  sign  to  inform  the  operator  whirl 
agent  is  being  inhaled  in  excess  at  any  given  moment.  It  has  been  suggested  to  u*e  i 
mixtnn?  of  chloroform  and  nitrite  of  amyl,  but  I  should  dislike  ila  use.  Kther  if  giv<! 
|ir«»jKTly  is  far  more  sate  ihun  chloroform,  and  will  probably  produce  ana>sthesiii  as  rnpidt] 
aa  the  surgeon  dare  acciimplish  it  with  chloroform.     JSiuny  paiinful  operations  of   vcr 
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sliort  duration  would  scarci'ly  justify  the  use  of  so  dangerous  an  agent  us  cliloroforin, 
whilfj  otlicr  ia  safe  enouj^h  to  be  jriven  lor  very  insigniticunt  surgical  proeeclurfs. 

Nitrous  oxidy  mny  bo  employed  with  advantage  in  inomenttiry  operations,  and,  as  i(  is 
now  sold  in  a  com  pressed  state  in  iron  bottles,  it  is  availubU*  at  any  niomt^nt. 

A  slate  of  insenrsibility  to  itaiti^  analgesia,  may  be  obtuint^d  for  I'Xtraction  of  teeth  and 
other  bhm-t  operations  by  the  method  of  nipid  r«8pinition  of  ordinary  air  recoiniivt'uded  by 
Dr.  Bon  will  of  this  city, 

Tbe  bromide  of  ethyl,  or  hydrobi^jmic  ether^  has  rpcently  come  into  prominence  ns  an 
ana'tithctic,  but  lia.s  not  ht-en  sufficit^nfly  used  to  enably  us  to  \i^  cert^iiti  of  its  relative  posi- 
tion.    1  have  administered  it  very  oftt-n  with  excellent  results. — J.  B.  U.] 

Use  of  Anaesthetics  in  Surgical  Operations, 

With  heart  disease  tliey  may  be  given  in  any  case  which  requires  an  o|>epation,  thoy^h 
when  there  is  evidence  of  a  fatly,  weak,  or  dilated  heart  great  cantion  is  demanded. 
Ether  ia  probably  under  these  circumstanced  the  better  vapor  to  employ.  Valvylnr  dis- 
ease is  of  less  imiwrtance. 

In  phthisis,  when  an  operation  is  unavoidable,  nnffiithetJes  may  be  given  witli  impunity. 

For  all  operations  upon  the  jaws  and  teeth,  the  lipf<,  ekeekf,  and  lonjjuc,  anie.HtheticB 
maybe  inhaled  wilii  ordinary  safety.  By  care  and  good  nianagement,  the  palit-nt  may  he 
kept  under  their  inriueiice  to  tlie  cura[)letion  of  the  operation.  In  lh<\<e  easiL's,  blood,  as  it 
escapes,  if  not  voided  by  tiie  mouth,  passi^s  into  the  pluirynx.  ]f  any  small  qutuility  Hnds 
its  way  through  the  larynx,  it  is  readily  expelled  by  cout^hing.  In  opeituions  upon 
the  soft  palate,  fauces,  pliarynx,  an<l  posterior  nares,  if  sudden  or  severe  hemorrhage  ini 
likely  to  occur,  it  is  not  a<lvisable  to  induce  deep  insensibility.  In  cases  reijuiring  luryn- 
goloniy  and  tracheotomy,  antesthetics  may  be  ero[)b»yed  witfi  safely  and  advantage. 

For  o[»erations  upon  the  eye,  involving  the  contents  of  tl»e  globe,  the  use  of  amesthetics 
is  open  to  objection,  on  account  of  the  damage  which  the  eye  may  sustain  from  muscular 
straintng  or  vomiting.  If  employed,  profound  insensibility  should  he  induced.  Hfcenl 
experience  tends  rather  to  prove,  that  ana?sthetics  may  be  used  without  fear  in  most  eye 
operations. 

In  operations  for  hernia,  and  in  the  application  of  the  taxis,  anicstltetics  act  most  bene- 
ficially- For  most  operations  about  the  anus  and  perineum,  profound  aniesthesia  is  posi- 
tively demanded. 

In  the  condition  of  shock  or  of  great  depression  as  after  hemorrhage,  (he  careful  admin- 
istration of  anjestlietics  diminishes  the  risk  of  an  opemtion. 

In  all  crises  other  than  those  specially  referred  to,  it  is  sufficient  to  state,  so  far  as  a 
mere  surgical  operation  is  concerned,  that  ana'stheties  may  invariably  be  administered. 

Tlie  continuous  vomiting  occsisiomilly  induced  by  and  following  upon,  the  inhalation  of 
ann*sthetics,  may  be  injurious  by  consequent  exhaustion,  jis  well  as  by  mechanically  dis- 
turbing the  repair  of  a  wound.  With  this  reservation,  they  do  not  appesir  to  interfere 
with  tbe  recovery  of  patients  from  surgic^il  ojx^rations. 

Statistics. — The  results  of  2i')Hi\  capital  operations  performed  before,  and  of  1847 
performed  since,  the  introduction  of  anaesthetics,  which  I  collected  from  all  autlitnric 
uvailiibte  sources  show  that  the  rate  of  mortality  hm  not  beeji  increased,  even  tbougli 
much  graver  operations  have  been  done  under  the  influence  of  ana?sthetics.  Tbe  risk 
attending  the  inhalation  of  chloroform  is  very  small,  being  about  1  in  I^SUOO  administra- 
tions. This  is  et]ough  to  forbid  its  use  in  trivial  cases,  but  not  enough  to  do  so  in  cases 
of  capital  OfMfration,  or  where  ior  purposes  of  diagnosis  it  is  required.  In  children  it  is 
very  safe* 

The  best  common  instniment  for  the  administration  of  chloroform  is  that  employed  at 
Guy's,  which  I  introduced  in  l^G-l,  having  laid  it  maile  after  u  pattern  suggested  by  Dr. 
Parker,  late  of  the  London  Hospital.  It  is  not  complicated  by  imy  valves,  but  is  merely 
a  mouth  arul  nose-piece  lined  with  lint,  with  openings  to  admit  air  ireely  (Fig.  (itH>). 
Within  the  last  few  years,  Skinner's  inhaler,  composed  of  a  framework  of  wire,  covered 
with  a  layer  of  flannel,  ftislened  to  the  frame  by  a  gusset  and  tape,  and  a  handle,  baa  found 
much  favor,  and  is  vavj  useful. 

Clover's  apparatus  is,  however,  very  good  when  it  can  be  obtained.  It  is  composed  of 
an  Iiuliu-rubbcr  bag  into  which  chloroform  or  any  other  aiiaistbelic  is  pum[>ed,  mixed  with 
atmospheric  air.  Clover  employs  3  or  4  |>er  cent,  of  chlorolbrm.  It  is,  however,  a  cum- 
bersome apparatus,  and  cannot  be  at  universal  command.  When  he  gives  nitrous  oxido 
gas  at  tirst  and  follows  it  up  by  ether,  his  apparatus  is  equally  satisfactory.     For  ether  or 
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the  nnopstlipiic  A.  C.  E.  niixtim'  tlie  leather  Ixjitle-sliaped  ajipamtus,  as  siiggestJMl  by  Dr. 
Goldino:-Bird,  or  tlio  one  fio^ureil  above  us  tnwlv  for  Mr,  Hemlle  and  improved  by  MorrU 
(Fig.  iJVU)  is  very  valuabli.'.     [The  inhnlers  invented  by  Dr.  Lente  and  Dr.  Alliii  are 
Bometimes  used  by  Anifriean  siirj^eous,  but  an  ordinary  towel  or  mipkin  Folded  into  a,* 
large  square  is  always  satisfactory.] 
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IlihAli^r  with  liottlAi  llhd       P«rfot»ted  lrih«lrr  a<^np|WI' <t. 


The  bichloride  of  methyline  is  recom mended  to  our  notice  as  an  anfMthelic  of 

great  power.     Putients  art-  said  to  be  brought  under  tbe  influence  of  tbe  drug  In  twenty 
or  thirty  seconds,  and  to  recover  from  it  rapidly  with  little  inconvenience.     No  sickiM.'sa 
or  headache  is  said  to  follow  its  use,  unless  the  inhalation  baa  been  continued  for  many] 
minutes;,  or  a  isemnd  dosi!  is  given  to  keep  up  the  eflect.     Of  course,  if  tbe  inhalation  b«i| 
j>r<iIonged,  the  aftHr-ijffft^ts  rcisemhie,  ihougli  in  a  less  degree^  those  of  chloroform,  save  I 
tJHi  one — nb«»'ticf  of  muscular  excitement. 

'*The  mpidily  of  action  of  the  drug  and  recovery  appears,"  writes  Kendle,  ♦Mo  be  due 
Ui  tbe  great  volatility  and  solubility,  enatding  a  large  quantity  to  reach  and  escape  from 
the  nerve  organs  at  once;  its  safety,  to  its  rather  stimulant  action  on  tbe  heart,  and  ita 
rapid  eiiminafion."  The  bichloride  being  very  volatile,  requires  to  be  kept  in  a  well* 
8to)»pered  Imttle  ;  and  it  is  an  advantage  to  keep  it  in  the  dark^  inverted  under  water, 

Mr.  Uendle  claims  for  its  use  the  following  advantages :  The  patient*  irtain  their 
normal  color  and  a]>]iearance ;  the  anaesthesia  is  good,  is  rapidly  induced,  and  c«n  be 
mniiiitaiiii'd  for  any  length  of  lime;  the  recovery  is  rapid  and  complete;  there  is  no 
unpleasant  after-synqvtomrJ,  nor  muscular  rigidity.  He  says  it  ii*  also  at  least  as  safe  its  ] 
chloroform.  At  Guy's  Hospital,  it  is  in  common  use  for  eye  surgery,  where  a  l*ew  inin-  ! 
utes  are  only  required  for  the  aniesthesia,  but  in  the  wards  generally  chloroform  or  etb«tr 
is  the  favorite. 

In  abdominal  surgery,  such  as  ovariotomy,  Keith  has  said  that  ether  is  less  prune  to  U> 
followed  by  sickness  ilian  chloroform,  and,  if  the  success  of  an  o|>emtion  is  any  argu-^ 
ment  in  its  favor,  Keith's  njust  be  quoted.  I  have  for  some  years  employed  the  mixture 
recommended  by  the  CldoTOfonn  Committee — of  Alcohol,  Chloroform,  and  Ethrr — »nd 
think  well  of  it.  1  believe  it  to  be  as  good  an  chloroform,  and  less  likely  than  any  other 
to  be  followed  by  that  biine  of  all  anaesthetics,  vomiting. 

In  the  operations  of  dentistry  and  all  short  measures,  the  nitrous  oxide  gas  is  of  gT«at^ 
value. 

[The  bromide  of  ethyl — This  agent,  often  called  hydrobromic  ether  ' 
a{{uine<l  eoui^iderahle  prominence  tis  an  an!i!stlietic»  Though  Xunneley,  of  1 
Dr.  Turnbull,  of  Philada.,  had  exp'rimented  and  written  uiM3n  its  qualilie.H  a? 
thelic  it  did  not  obtain  notoriety  until  Dr.  \{.  ,h  Levis  used  it  extensively  in 
surgery.  Since  his  advocacy  of  its  claims,  it  ha>'*  been  employed  by  many  operators  wiilti 
varying  results  as  to  rapidity  and  etU-ctivene-ss.  I  myself  have  often  adniini.stHred  it  jind 
like  it  much»  but  am  unable  as  yet  to  determine  its  comparative  safely  with  ether.  Tho 
views  of  Dr.  Levis  will  be  found  in  t!ie  *  New  York  Medical  Record'  of  March,  1880,  to  A 
paper  entitled  •'  Ethylization.*'  A  comprehensive  essay  by  myself  on  its  profwirtics,  phy*io»  j 
logical  and  clinical  efltfcts,  and  the  method  of  employing  it,  as  recommended  by  Ixsvts, 
will  be  found  in  the  *  Transactions  of  the  Medical  Society  of  Pennsylvania*  for  IH^K 

The  odor  is  less  |>ersistent  than  that  of  ether  and  does  not  seem  to  renmin   about  tho 
clothes  for  several  hours,  as  does  the  latter,  which  often  renders  one's  presence  in  another  | 
sick>room  objeciiotuible  long  alter  leaving  the  etherized  patient.     It  is  r»ot  inflammable  a* 
ether. 
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The  nction  of  ethyl  bromide  is  very  rapid.  If  tlie  patit'nt  brtiatlu^s  with  any  degree  of 
rfigulnrity^  anu-sthesiu  is  produced  in  t'rom  two  to  lour  minutes.  The  tendency  to  ^pa^m 
of  respimtion  so  frequently  observed  in  the  nse  of  ether  seems  not  often  to  be  (jrodnced. 
Wlietiier  this  is  due  to  the  fiict  that  in  using  new  auflL'Stlielies  one  socjner  observes  the  eom- 
mencement  of  imiM^rfect  respiration,  and  lliu3  averls  ilie  occurrence  of  spasm,  I  am  unable 
to  gay.  The  cyanosis  often  observed  in  etherized  patients,  due,  no  doubt,  to  nccumidaiion 
of  mucus  in  the  broncldal  tubes  and  tmchea,  is  almost  unknown  to  me  in  the  ana;sthesia 
of  etliyl  bromide.  My  attention  in  using  ether  is  always  directed  to  this  point,  because  I 
dread  the  intei-ference  of  re5i»iratory  action,  which  is  asi^ociated  witli  the  rattling  of  nmcns 
in  the  chest.  One  of  the  greatest  virtues  of  the  new  agent  to  ray  mind  is  the  t>eedom  from 
anxiety  on  this  point. 

Kihyl  bromide  does  not  seem  to  depress  the  circulation.  The  patient's  pulse  does  not 
become  feeble,  and  the  nuldy  hue  of  the  face  shows  a  good  condition  of  circulation. 
Sweating  upon  the  forehead  is  genenilly  observed  during  prolonged  ante^thesia. 

The  effect  is  transient  i  in  a  few  seconds  after  removing  the  towel  the  patient  is  able  to 
talk  intelligently,  and  in  a  minute  or  two  he  can  leave  theo|ierating  table  and  walk  away 
with  scarcely  a  stagger.  Tins  circumstance  is  doubtless  an  eleujent  of  safety,  bitt  is  un- 
desirabteat  times,  because,  when  necess«ary  to  remove  the  towel,  llie  patient  almost  instantly 
recovers  sensibility.  For  this  reason  ethyl  bromide  is  not  wt-ll  adapted  to  operative  pro- 
cedures about  the  nose  and  mouth. 

The  amount  consumed  varies,  of  course,  with  the  time  the  antesthesia  is  maintained ; 
usually  one  to  two  fluid  drachms  are  poured  upon  the  towel  and  repeiited  as  deuiunded. 
As  during  etherization,  so  here  the  patient  may  cry  out  as  though  in  pain,  and  yet  subse- 
quently state  that  he  was  completely  insensible.  OccHsionally  he  mny  say  that  he  felt  the 
contact  of  instruments  with  the  part  ofRTUled  on,  but  had  no  pain  whatever. 

Vomiting  occurs  .at  time*,  but  pr<jb:ibly  with  less  fret|ueney  than  after  ether.  The 
stomach  should  always  be  empty  at  the  time  of  administration. 

It  rerjuires  time  to  become  fully  familiar  with  any  medical  agent;  hence  the  opiniona 
Leld  and  here  advocated  require  subsequent  conHrmation.  They  may,  indeed,  even  be 
reversed  by  later  ex|ierience. 

A  patient  greatly  depressed  by  phtliisis,  kidney  disease,  and  stone  in  the  bladder  re- 
cently died  during  aua'Sthesia  from  this  agent.  The  notes  of  the  case  will  be  found  in 
the  *  Philadelphia  Medical  Times'  for  July,  1H80.  Many  specimens  of  bromide  of  ethyl 
are  impure  and  contain  deleterious  matters  which  should  be  sepanited  by  rare!'ul  distilla- 
tion. 

With  the  dichloride  of  ethidetie,  recently  used  to  some  extent,  and  considered  to 
be  a  gtiod  anx-sthetic  by  Mr.  Clover,  of  London,  I  have  had  no  experienrt- — ^,1.  B.  R.] 

After  the  use  of  any  anjT'stlietic,  everything  should  be  given  cold  for  twelve  or  twenty- 
four  hours  to  prevent  sickness  ;  ice,  indee«l,  m;)y  l»e  sucked  with  advantage  ;  and  ice  and 
milk  is  a  very  favorite  mixture.  If  hot  food  be  given,  vomiting  is  far  more  likely  to 
appear,  or  to  be  aggravated. 

Aniesthelics,  however,  have  other  uses  than  the  destruction  of  pain.  As  aids  to  diag- 
nosis they  are  of  priceless  value,  both  to  the  physician  ami  surgeon.  To  the  surgeon  they 
have  also  opened  up  new  fields  for  his  scientiHe  art  which  were  formerly  but  little  known. 
I  slmll  point  tliem  out,  however,  but  brieHy,  <p]oting  from  a  lecture  I  had  the  honor  of  deliv- 
ering at  the  Iluuterian    Society  in  1H70: — 

^*  Chloroform  as  an  aid  to  diagnosis  stands  second  to  no  means  which  we  have  at  our 
disposal.  To  the  physician  who  has  a  diliicult  case  of  abdominal  tumor,  what  facilities  it 
gives  Idm  for  its  thorough  investigatiou.  Suspected  tumors  become  phantoms  ;  so-called 
movable  kidneys  slide  away ;  and  indefinite  conditions  become  clear  and  intelligible. 
With  how  much  greater  certainty  a  pbysican  can  think  over  a  doubtful  case,  decide  upon 
its  nature,  deliver  his  opinion,  and  treat  it  when  he  has  adopted  this  means  of  investiga- 
tion. In  hysterical  subjects,  it  renders  a  thorough  abdominal  examination  a  possibility, 
when  no  such  previously  existed  ;  and  in  what  class  of  cases,  may  I  ask,  is  it  more  neces- 
sary to  make  a  positive  diagnosis  than  in  this?  In  my  own  practice,  it  enabled  me  on 
one  occasion  to  make  out  a  pregnancy  when  an  ovarian  tumor  had  been  diagnosed  by  men 
whose  authority  was  undoubted,  and  in  a  [mtient  whose  p08iti<>u  in  life  rendered  the  sus[)i- 
eion  of  pregnancy  almost  a  libel.  Indeed  the  ovarian  nature  of  the  disease  was  looked 
upon  as  so  decidt'd,  that  my  aid  was  sought  solely  for  the  operation.  In  this  case  an 
examination  of  the  abdomen  was  impossible,  from  hysterical  sensibilit}' ;  but  under  chloro- 
form, all  dilHculties  disappeared.  To  the  physician-accoucheur  may  I  not  also  assert  it  to 
be  equally  valuable  for  diagnostic  purposes?     To  answer  this  fully  is  out  of  my  province  ; 
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but  I  luive  kntiwn  a  cage  of  cystic  diaeniW^  of  the  uterus,  wliich  was  about  to  be  opernted 
upon  as  an  ovariua  lumor,  made  out  by  tlie  iii^c  of  the  uterine  sound,  vviili  [lie  pAticnl 
umler  tlilorolorxi],  when  an  exaniination  by  the  same  instrument  tnjide  bflore  liad  tailed  to 
yiehl  any  such  evidence.  In  the  surgical  diseases  of  chUdreii  is  it  possible  to  uver-estiinate 
its  value?  With  what  gentlenej*8  can  dilhcnlt  examinations  be  now  made  of  iiyured 
limbs;  and  with  what  certainty  can  we  now  apply  our  treatment  I  In  sounding  for  «<toiie 
what  faeilities  it  atfordB  !  In  general  siir«fery,  wliat  new  lieldtj  has  it  not  0|>ened  ?  Where 
would  ovariotomy  have  now  been,  may  1  a.-^k,  had  not  chloroform  been  in  nse?  Would 
it  liave  been  nii  establi.shed  operation  in  sur<rery?  Could  it  have  been  so  successful? 
The  answers  to  these  (piestions,  I  think  are  plain;  tliey  mu*l  be  in  the  negative.  Il  ia 
true  t-be  op«.'ration  had  been  performed  before  its  introddefion  ;  it  had  htitm  successful  in  a 
few  eases,  Ijut  it  fiad  almost  fallen  out  of  practice ;  its  revival  was  due,  without  doubt,  to 
chloroform,  and  its  present  established  position  to  the  general  use  of  that  drug.  No  ope- 
nuion  re(|uires  more  gentleness  and  nicely  ;  and  bow  could  these  essential  {wints  of  {»rac- 
tice  be  ap|died  with  a  patient  writhing  under  ilie  agonies  of  an  abdominal  section  ?  To 
all  abdominal  surgery  the  same  observations  are  appiieable,  although  they  may  not  tell, 
perliaps  with  the  same  force. 

"  Let  us  now  refer  to  another  cla«s  of  ca^s ;  to  ti»at  large  one  known  as  belonging  fO- 
phustie  surgery.  IIow  miiny  cases  of  veslco-  or  recto-vaginal  fistula  were  successfully 
treated  by  ojieration  before  chloroform  was  introduced?  At  Guy's  Hospital  I  can  find  no^ 
record  of  such.  Ttie  physician -accoucheur  used  to  cauterize  the  margins  of  the  fistula,  it 
is  true,  but,  I  fear,  with  jioor  success  ;  but  I  have  never  heard  of  a  case  of  any  size  being 
so  cured.  At  the  present  ihiy  these  cases  are  now  to  be  cured  by  ojiemlion  with  a>*  much 
certainly  as  any  other  class.  They  have  in  truth  been  moved  from  the  incurable  to 
curable  affections.  And  yet  these  instances  of  [dastic  surgery  are  only  a  portion  of  those 
which  I  might  enumerate. 

"  III  the  ireaUnent  of  deformities  about  the  mouth,  nose,  and  eye;  in  the  division  of 
cicatrices  after  burns;  in  the  treatment  of  ruptured  periueum,  with  all  its  complications — 
what  innumerable  cases  might  be  rpioted  now,  against  the  few  of  former  times? 

•'Again  :  in  the  opemtions  of  bones  and  joints,  how  many  of  the  improvements  in  ouj 
practice  tire  there  that  may  not  be  put  down  to  the  use  of  chloroform  ? — opemtions  fori 
necrosis  in  |>articular.     How  nvre  these  were,  and  how  unsatisfactory  they  must  have  been 
before  its  introduction  I     I  can  recall  a  few  which   I  saw  in  my  student's  days  with  dOj 
pleasant  feeling.     How  common  they  are  now,  and  how  successful  I     Taking  Guy's  as  i 
type  of  the  metropolitan   hos[utals,  an  operation  for  necrosis  can  always  be  found  for  ope- 
rating tlays — the  o|>eratioiii  is  so  frequent  and  so  satisfactory.     In  the  removal  of  bone 
from  joints,  in  the  excision  of  joints,  it  is  ordy  fair  to  believe  that  a  great  part  of  th«  suc- 
cess which  now  attends  the  practice  is  to  be  attributed  to  the  use  of  an  an.'Hsthclic  ?     Hoirj 
many  hands  and  feel,  which  would  formerly  have  been  sa<Tificed,  are  now  saved  by  th4 
removal  of  iliseased  bone,  it  is  difficult  to  estimate.       Would  Sir  W.   Fergusson  havs^ 
fnuiu'd  the  jihrase  '  conservative  surgery,*  and  could  it  have  been  adopted,  before  the  intro- 
duction of  chloroform  ? 

'*  In  the  treatment  of  aneurisms,  have  not  like  improvements  to  be  recorded?     Has  nofc^ 
chloFiiform  rendered  possible  the  cure  of  aneurism  by  pressure?     Has  it  not  also  rendrn^d 
the  [traetice  of  torsion  of  arteries  for  the  arrest  of  benjorrbago  a  practical  success,  thu« 
simplitying  surgery?     IIow  many  cases  of  strangulated  hernia  are  now  reduced,  which  ia 
former  times  would  have  been  submitted  to  strange  treatment  and  to  a  delayed  operation  M 
How  simple  it  has  companitively  rendered  the  reduction  of  recent  dislomitioDS ?     Wlier 
are  now  the  pulleys,  the  ropes,  and  the  other  frightful  mechanical  appliances,  that  wt 
used  of  old  for  the  reduction  of  dislocations  of  the  hip,  shouhler,  and  other  joints?     Are 
they  not  decaying  in  (be  lumber-rooms  of  our  hospi tills?  and  has  not  the  use  of  chlorofonn 
made  the  reduction  of  dislocations  by  maniiiuhition  a  reality  ?    On  one  occasion  1  reducedj 
with  ease,  by  manipulation,  a  diHloc4Uioii  of  the  elbow-joint  backwards,  conipHciited  with' 
fracture  of  tlie  humerus,  which  would  probably  have  been  left  unreduced  before  the  intro- 
duction of  the  anaesthetic,  aud  more  recently  the  head  of  the  humerus  dislocated  on  to  the 
dorsum  of  the  sca[»ula.  complicated  with  fracture  through  tlie  tuberosities. 

**  Let  us  contrast  lor  one  moment  the  operation  of  perineal  section  for  stricture  ua  it 
was  and  is  now  performed.     Do  we  not  all  remember  it  as  one  of  the  most  unsatisfactory 
and  uiisuecessl'ul  of  surgical  ojieralions?     Do  not  we  know  it  to  be  one  of  the  mo.*t  sA.tt4»J 
factory  and  successful?    Indeed  1  might  continue  the  contrast  between  the  pre-ttiia'Atheti(8| 
period  and  the  present;  but  I  think  I  have  said  enough  to  show  that  to  the  inirodiarlioo 
of  chlorofonn  ta&ny  of  our  best  improvements  in  surgical  practice  are  to  be  attributed. 
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For  the  ssiirgron  it  does  away  with  all  excuso,  if  any  ever  existed,  fur  hurry  in  an  opera- 
tion, lie  can  lake  his  steps  in  it  with  deliberation,  anil  make  it  a  certainty.  We  never 
see  now,  happily,  a  theatre  lull  of  spectators  observing  the  ojieration  watch  in  hand  ;  and 
I  trust  there  are  few^  if  any,  surgeons  who  at  llie  pret^ent  day  saerifice  safety  and  eertaiiity 
in  llieir  operations  for  expedition  and  display.  The  ut^e  of  anasihetics  has  rendered  the 
practiee  of  surgery  safer*  «^urer,  and  more  scientific.  It  has  removed  dilliculties  from  the 
piiiotiee  of  our  art  which  hid'ore  were  insurmountable,  and  has  rendered  possible  innumer- 
able things*  tliat  could  not  in  former  times  have  been  entertained." 

LiOCal  ansBSthesia  may  he  hn)ii«;ht  about  by  freezing  a  part,  as  suggested  by  Dr.  J. 
Arnoit.  or  by  means  of  the  ra[>id  evaporization  of  pure  unhydrons  ether,  as  practiced  by 
Ur.  B,  W,  Richardson.  Jiolh  are  valuable  means  of  diminishing  pain  where  an£esihe3ia 
by  inliahition  is  forbidden  or  inapplicable.  Arnott's  plan  ia  cjirried  out  by  niixinj;  up 
finely  pounded  ice  in  a  gauze  net  or  thin  translucent  india-rubber  hag,  with  halt  it!*  bulk 
of  powden-d  !?alt,  the  net  being  place<l  over  tSie  jiart  to  be  benumbed.  If  well  a[>plied,  it 
renders  the  skin  at  once  pale  and  bloodless,  and  if  continued,  of  a  tallowy  death-like 
aspect ;  when  too  long  applied  it  may  produce  frost-bile  or  chilblain. 

Br.  Richardson's  eiher  spray  is.  a  more  elegant,  as  it  is  a  more  effectual,  mode  of  apply- 
ing  local    ana^sthee^ia    than    ice.       It    ia 

worked  by  his  well-known  apparatus,  con-  P'"*  ^®2. 

gifting  of  a  tube  with  iiidia-rublier  ball 
and  second  spring  ball  lo  make  the  eur- 
renl  cotitinuous,  the  air  being  pumped  in 
through  this  tube  into  a  bottle  containing 
anhydrous  ether  of  a  sp.  gr.  0.723  iind  of 
a  boiling-point  of  90^  Fahr.  Through 
the  stop[)ered  neck  of  tins  bottle  a  gla8.s 
tube  is  passed,  which  reaches  at  one  end 
nearly  to  the  bottom  of  the  bottle,  and  at 
the  other,  is  fitted  with  a  point,  with  one 
or  more  [wdbrations  through  which  the 
ether  is  forced  m  a  line  spray,  this  spmy  being  directed  U|Kui  tht*  part  to  be  bmumbcd 
(Fig.  Ot)-J). 

For  opening  abscesses,  taking  out  small  twmors,  the  removal  of  external  piles,  and  other 
minor  uperations,  this  local  aniesthesia  is  of  g]-eat  value  ;  but  in  graver  surgical  acts,  it  h 
inapplicable,  as  it  only  atfects  the  surface  and  is  but  skin-deep  in  itj»  iuHuenue. 
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When  a  limb  is  saved  by  the  excision  of  a  joint,  and  life  prolonged  by  the  applicntion 
of  a  ligature  to,  or  the  torsion  of  a  wounded  or  diseased  artery,  surgica!  science  chiims  a 
triumph  ;  and  surely  an  eqmd  triumph  ought  to  be  accorded  to  her,  when,  by  the  removal 
of  a  part  that  interferes  with  its  duties,  life  is  i*endered  more  valuable ;  or  by  the  amputa- 
tion of  a  limb  that  is  irreparably  injured,  or  diseased^  death  is  averted.  To  say  that 
arapulation  is  an  opprobrium  of  our  art  is  to  take  a  narrow  view  of  its  objects,  since  as  the 
first  object  of  the  surgeon  is  to  save  iife^  the  necessary  sacrifiee  of  a  limb  becomes  the  truest 
*'  conserratism/'  To  sftcrifice  a  limb  unnecessarily  is  an  error  which  the  surgical  mind 
would  never  willingly  commit,  although  to  sacrifice  life  in  the  feeble  eilort  to  save  a  limb 
is  one  of  far  greater  magnitude.  It  is  an  en*r>r,  however,  that  timid  surgeons  are  too 
likely  to  fall  inio  when  ifjoculated  with  the  narrow  views  of  a  spurious  conservatism,  since 
to  leave  a  limb  alone  wiih  the  hope  of  saving  it  is  a  passive  act  of  the  professional  mind 
that  recpiires  no  ettbrt ;  while  to  makeuji  tlie  mind  to  act  requires  courage,  backed  up  with 

I  knowledge  and  u  full  sense  of  responiiibility.  The  operation  of  ampulalion  itself  re<piire9 
nicety  and  well-applied  inechunicai  .-kill;  but  to  determine  h]»ojj  its  necessity  or  otherwise 
requires  a  high  order  of  knowledge,  a  careful  balancing  of  probabiiiiies,  and  much  decision. 
It  is  not  my  intention  to  discuss,  in  the  present  eha[»ter,  the  conditions  tinder  which 
amputation  may  be  called  for,  since  these  have  been  fully  considered  in  the  difterenl 
. 
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chapters  devoted  to  such  injuries  and  diseases  as  may  require  this  treatment.  I  propose 
simply  to  consider  amputation  as  an  operation,  to  point  out  the  best  modes  of  its  perform- 
ance  under  the  different  conditions  in  which  it  may  be  demanded,  and  to  describe  the 
various  forms  of  operation  as  applicable  to  different  parts. 

To  supply  the  history  of  amputation  would  be  an  interesting  but  a  too  extended  process. 
In  '  Cooper's  Surgical  Dictionary*  and  '  Holmes's  System'  two  able  articles  will  be  found 
upon  the  subject  which  contain  all  that  can  be  desired.  For  the  present  purpose  it  will 
be  enough  to  state  that  the  first  amputations  were  performed  by  the  circular  method,  the 
soft  parts  being  divided  down  to  the  bone  by  a  circular  sweep  of  the  knife  {vide  Celsus), 
the  hemorrhage  being  arrested  by  the  red-hot  iron,  and  the  bone  divided  by  a  saw. 

About  1718  J.  L.  Petit,  the  French  surgeon,  who  improved  the  tourniquet  now  known 
by  his  name,  as  well  as  our  own  great  surgeon,  Chcselden,  suggested  that  the  skin  and  fat 
of  the  limb  to  be  removed,  should  be  first  cut  through  and  retracted,  and  then  the  muscles 
and  bones  divided  as  high  as  they  were  exposed.  Still  later,  Louis,  of  Paris,  adopted  the 
practice  of  dividing  by  the  first  cut  the  skin  and  superficial  layer  of  muscles,  by  the 
second,  the  deeper  muscles  down  to  the  bone,  at  the  line  of  the  retracted  superficial  layer, 
and  lastly,  the  bone  itself.     He  also  used  a  retractor. 

In  1779,  Alanson,  of  Liverpool,  made  a  still  further  advance  by  cutting  the  integument 
as  usual  and  allowing  it  to  retract,  and  then  dividing  the  muscles  obliquely  upwards,  cut- 
ting  from  without  down  to  the  bone,  more  after  the  modem  flap  operation,  the  bone  being 
subsequently  divided.  The  soft  parts  in  this  operation  on  being  brought  down  formed  a 
conical  cavity  with  the  bone  at  the  apex,  Alanson's  object  having  been  to  prevent  the 
sugar-loaf  stump.  Still  later,  Benjamin  Bell,  of  Edinburgh,  and  Hey,  of  Leeds,  secured 
the  same  end  by  first  dividing  the  integument  with  a  circular  cut  and  dissecting  it  up ; 
then  the  muscles  at  a  higher  level ;  and,  lastly,  this  being  divided  at  a  point  considerably 
above  the  line  of  the  retracted  muscles.  Hey,  moreover,  in  the  thigh  amputations  sug- 
gested the  expediency  of  dividing  the  posterior  muscles  longer  than  the  anterior,  to 
compensate  for  their  greater  retraction. 

The  Jiap  operation  is  more  modern  than  the  circular,  and  to  Mr.  James  Young,  oS 
Plymouth,  is  due  the  credit  of  having  first  published  in  1678,  the  method  which  he  informs 
us  he  had  "  from  a  very  ingeniotis  brother  of  ours,"  Mr.  C.  Lowdliam,  of  Exeter.  He 
made  one  flap  only  of  skin,  divided  the  muscles  by  the  circular  plan,  and  stitched  the 
parts  together.  Eighteen  years  later  Verduin,  of  Amsterdam,  made  tiie  first  muscular 
and  skin  flap  by  perforating  the  limb  and  cutting  outwards  (transfixion). 

To  Listen,  must  be  attributed  the  credit  of  having  fully  established  the  flap  operation, 
and  in  the  pre-anaesthetic  period  when  time  was  a  point  of  consideration,  the  expedition 
with  which  amputation  could  be  performed  by  transfixion  compared  with  the  tediousness 
of  the  circular  operation  tended  much  towards  this  end.  It  was  thought,  moreover,  that 
a  large  mass  of  muscle  formed  a  good  covering  to  the  bone,  and  yielded  a  better  stump 
than  that  in  the  circular.  Experience  soon  proved,  however,  that  this  opinion  was  not 
supported  by  facts,  that  the  supposed  advantages  were  not  real,  and  did  not  compensate 
for  the  larger  extent  of  wound  caused  by  the  flap  operation,  and  for  the  evil  of  oft«n 
having  to  tuck  in  the  projecting  ends  of  the  divided  muscles  before  the  integuments  could 
be  adjusted.  Listen  saw  this  before  he  died,  and  was  led  with  Syme  to  modify  his  opera- 
tion, making  in  muscular  subjects  two  lateral  crescentic  skin  flaps  with  their  convexity 
downwards,  and  dividing  the  muscles  as  in  the  circular  method.  This  operation  is  by  far 
the  best  for  all  amputation  of  the  leg  and  forearm. 

In  more  modern  times,  Lowdham  and  Young's  practice  has  found  expression  in  Car- 
den's  operation,  while  Teale's  amputation  must  be  regarded  as  a  mudifleation  of  the  flap. 
Both  these  gentlemen,  however,  advocated  the  long  anterior  flap  in  preference  to  all  others. 
Teale  making  two  rectangular  flaps  of  unequal  length  of  skin  and  muscle  (Fig.  G08), 
and  Carden,  a  rounded  anterior  flap  of  skin  alone  (Fig.  699)  ;  and  under  certain  con- 
ditions, nothing  can  be  better  than  the  results  obtained,  the  line  of  cicatrix  being  posterior 
to  the  extremity  of  the  stump  and  out  of  harm's  way,  thereby  allowing  the  patient  to  rest 
part,  if  not  all,  of  his  weight  upon  the  stump. 

The  chief  objections  to  the  opemtion  consist  in  the  tendency  there  is  for  a  long  skin 
flap  to  slough,  and  the  necessity  of  dividing  the  bone  at  a  higher  level  than  would  be 
reijuired  in  the  circular  operation,  when  a  long  flap  cannot  otherwise  be  made.  In  mus- 
cular subjects  this  last  objection  is  serious,  and  fatal  to  the  operation  in  many  thigh  am- 
putations; for  it  is  a  truth  that  cannot  be  too  forcibly  recognized,  that  in  the  thigh,  the 
danger  to  life  is  increased  witli  every  inch  of  bone  removed.  The  surgeon  who  invariably 
j>ractises  Teale's  amputation  will  often  sacrifice  a  large  portion  of  a  limb  that  might  other- 
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wise  be  saved,  and  Imve  to  ampufntf  at  a  lMg!i<»r  point  tlinn  the  necessitifs  of  the  case 
demand,  thereby  olten  adding  to  the  danger  of  the  ease  as  well  as  perforniinj2:  a  needless 
and  imjustiftable  operation.  The  surgeon  who  removes  such  portions  of  tlie  hody  as 
ri'tpiin*  removal  and  no  more,  by  swch  a  flap  as  allows  the  cieatrix  to  be  placed  behind  the 
8tump  and  ont  of  harin'i*  way,  performs*  a  good  and  scientifie  operation. 

Under  all  circnmstancf's,  any  form  of  ampntjition  must  be  looked  upon  with  favor  that 
takes  away  om/j/  what  netnls  removal,  and  provides  aiiHicient  integumenl  lo  cover  the  end 
of  th«  slump  ;  tijat  insures  the  <licatrix  bein«:r  out  of  harnrs  way,  and  that  no  nerves  are 
likely  to  he  involved  m  the  cicatrix  or  fixed  to  the  end  of  the  ampuUited  bone.  Any 
form  of  amputation  must  Iw  regjirded  with  disfavor  that  requires  the  ri'mnval  of  more  of 
the  body  tlian  is  esseniiul  to  carry  out  the  sur<zeon'!»  primary  aim,  and  incn^ase  the  rit^k 
of  the  operation,  however  good  may  he  the  stump  secured.  To  provide  sufficient  integu- 
ment to  cover  the  stump  is  a  wise  and  nec4*!i;sary  measure,  and  to  fail  in  tliis  when  circimi- 
stances  do  not  compel  must  be  regarded  as  bad  surgfry  ;  yet  in  certain  cases  of  injury, 
disease,  or  gangrene  of  the  extremitic:^,  where  it  isadvisiible  to  take  away  the  diseiwied  or 
injnn'd  jiarts,  and  no  soimd  skin  is  left  from  which  to  make  a  flap,  amputation  shoidd  be 
periiirmed  without  regard  to  a  covering  for  the  stump,  as  doubtkss,  it  is  better  to  rennt.ve 
the  dis<^ased  part  that  is  haslening  on  tiie  end  an«l  leave  tlie  stump  to  gnmulate^  than  allow 
\hti  disease  to  have  its  way  and  to  sacritice  life.  At  the  hip-  and  ^liouldcr-joints  where 
this  contingency  is  most  likely  to  oce«r»  the  a<loption  of  this  practice  is  not  rarely  called 
for,  and  at  other  parts  is  equally  applicable  ;  for,  knowing  what  goe»d  stuni[>s  are  often 
obtained  when  the  skin  and  soft  parts,  that  at  the  time  of  the  operation  covered  in  the 
bone  subsequently  sloughed,  I  am  convinced  that  in  certain  injuries  to  the  arm  and  li-g 
the  surgeon  l(ftd  better  ampiilate  with  a  poor  flap  at  the  elbow-  or  knee-joints,  leaving  the 
rest  to  nature,  than  risk  life  by  amputating  higher  up,  i". «?.,  through  the  shafts  of  the 
humerus  ur  fenmr.  I  have  on  many  occasions  acted  on  this  principle,  and  to  prevent  the 
necessity  of  amputating  above  a  Joint  in  order  to  make  a  good  stump  with  a  skin  covering, 
amputated  at  a  joint  or  below,  utilizing  even  injured  skin  or  bruised  tissties,  and  rarely  have 
been  disappointetl  in  the  result,  the  stump  subsequently  granulating  well,  even  when  the 
flajis  ihemselves  sloughedr  In  injuries  to  the  leg  this  point  is  of  great  importance,  since 
th«  mortality  of  nmjiulntion  of  the  thigh  for  injuries  is  very  great.  As  an  admindde 
illustration  of  the  valne  of  this  ]jractice  a  case  may  be  referred  to  (Circ.  No.  3,  Washing- 
ton Army  Depart,,  page  21(1)  in  which  recovery  enswed  after  ftll  four  limbs  of  a  man 
ait.  2<>  were  amputated  on  account  of  frost-bite.  A  month  alter  the  injury,  when  the  line 
of  demarcation  had  eX[>osed  the  bones.  Dr.  Miller,  in  order  to  save  the  loss  of  blood  which 
would  have  been  serious  in  the  patient's  weak  cotulilion,  dissected  as  much  healthy  flesh 
from  the  rndius  and  ulna  us  the  line  of  demurcation  would  admit,  without  cutting  any 
bloodvessels,  and  then  snwerl  through  the  bone.  This  operation  was  performed  on  both 
arms  with  hardly  tlie  loss  of  any  blood.  On  the  third  day  bi>tli  legs  were  amputated  in 
the  same  manner.  In  this  ease  not  one  of  the  four  stumps  conld  be  covered  with  sufficient 
skin,  and  much  had  to  be  left  to  self-reparation  wliich  took  place  to  an  extraordinary 
extent,  the  stiinqjs  healing  over  with  healthy  granulations,  some  little  exfoliation  of  bone 
taking  [dace  in  two. 

Again,  it  is  always  necessi\ry  to  am[>utate  through  healthy  tissues?  or,  to  gain  this  end, 
is  it  expedient  to  amjiutate  higher  up  than  would  otherwise  be  necessary?  I  unhesitat- 
ingly answer  that  such  pniclice  is  not  called  for.  To  jimpiitate  through  tissues  infiltraterl 
with  cancer  or  oth«*r  new  growths,  would  of  course  he  futile  and  bad  surgery  ;  but  to 
cut  through  tissues  that  are  merely  infiltrated  with  inflammatory  product,H,  that  are  patho- 
logically reparable  and  of  use,  is  a  wise  and  conservative  process.  In  disejise  of  the  knee- 
joint  wlien  swppuratfon  has  spread  up  the  thigh  into  the  soft  parts,  amputation  may  often 
be  jrf'rformed  through  the  ctindyles  or  just  above  them,  and  a  good  stump  secured  ;  when 
l»y  following  another  prjictice,  a  much  higher  amputation  would  be  called  fur,  and  conse- 
quently, increa>ed  risk  to  life  incurred.  Tissues  inliltrated  with  inflammatory  lymph 
often  unite  rapidly  and  well;  indeed  I  have  seen  '*  brawny  flaps"  unite  by  primary  union 
quite  as  well  as  others  not  so  infiltrated, 

I  am  convinced,  too,  that  however  degirable  it  may  be  to  obtain  good,  long,  and  healthy 
flaps  in  all  amputations,  tlie  a<lvantages  of  such  are  not  so  great  as  to  justify  the  surgeon 
in  sacrificing  more  of  the  body  than  is  essential,  thereby  adding  to  the  risks  of  the  case 
and  more  [wrticularly  in  amputating  above  a  joint.  It  is  true,  that  by  one  form  of  ampu- 
tation, ft  better  stump  under  most  favorable  circumslances  is  often  secured  than  another; 
but  it  is  equally  trne,  that  ffood  stumps  are  often  obtained  tinder  the  most  unfavorable 
conditions,  and  that  bad  stumps  follow  the  amputation  of  a  limb  in  which  the  state  of  the 
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flaps  promised  to  bring  about  a  favorable  result.  To  assert  that  the  form  of  amputation, 
or  rather  that  the  shape  of  the  flaps,  &c.,  has  anything  to  do  with  the  relative  mortality  of 
different  amputations  is  incorrect.  What  evidence  exists,  points  to  a  different  conclusion, 
for  the  success  of  an  amputation  as  of  any  other  operation,  turns  more  upon  what  in 
recent  times  seems  to  have  been  forgotten,  viz.,  the  conditions  of  the  viicera,  the  age^ 
and  general  state  of  the  subject,  accepting  the  facts  that  the  older  the  patient  the  greater 
the  danger,  and  the  more  of  the  body  tliat  is  removed,  the  greater  the  risk.  My  own 
conviction  is,  that  however  desirable  it  may  be  to  obtain  a  model  stump,  the  end  is  not 
sufficiently  certain  or  important  to  justify  the  surgeon  in  adding  one  tittle  to  the  risk  of 
the  operation,  or  in  sacrificing  more  of  the  limb  than  the  necessities  of  the  case  demand. 
I  regard  it  as  bad  and  unjustifiable  surgery  to  perform  a  Syme^s  or  a  Pirogoff's  amputation 
when  a  Chopart's  will  suflUce ;  to  amputate  a  leg  when  the  removal  of  a  foot  at  the  joint 
will  answer  the  purpose  ;  to  remove  a  leg  or  thigh  an  inch  higher  than  is  absolutely  called 
for,  in  order  to  execute  what  may  be  looked  upon  as  a  good  operation  or  to  gratify  a 
fancy  ;  to  amputate  through  the  condyles  of  the  femur  when  an  amputation  at  the  knee- 
joint  can  be  performed,  or  through  the  shaft  of  the  femur  when  the  like  end  may  be 
secured  by  cutting  through  the  condyles.  The  surgeon  must  ever  look  upon  the  operation 
of  amputation  as  an  unfortunate  necessity,  and  should  bear  in  mind  that  it  is  to  be  under- 
taken only  to  save  or  prolong  life,  or  to  add  to  life's  usefulness.  With  these  ends  in  view, 
he  should  not  add  one  jot  to  its  dangers,  or  take  away  an  inch  more  of  the  body  than  is 
essential.  The  beauty  of  a  stump  may  be  something  in  itself,  but  is  nothing  if  it  is  to  be 
obtained  by  increased  danger,  and  the  brilliancy  of  an  operation  is  a  snare  that  should 
never  be  allowed  to  draw  the  surgeon  away  from  the  main  object — the  preservation  of 
life — which  alone  gives  the  operation  of  amputation  a  high  and  scientific  position  in  sur- 
gical  practice. 

The  mortality  of  amputation  is  more  determined  by  age  than  anything  else,  and  the 
credit  of  having  statistically  proved  this  fact  is  due  to  Mr.  Holmes  (*  St.  George's  Hosp. 
Rep.,'  1866  and  1877).  In  my  own  paper  on  the  causes  of  death  in  amputation  (*Med.- 
Chir.  Trans.,'  vol.  xlii,  1859),  this  point  was  overlooked;  but,  following  Mr.  Holmes's 
example,  I  re-analyzed  the  cases  on  which  it  was  based,  and  have  been  somewhat  startled 
at  the  very  definite  conclusions  brought  out  by  my  analysis.     Thus — 

Out  of  103  cases  under  20  years  of  age,  10  died,  or  1  in  10. 

Out  of  111  cases  between  21  and  40  years  of  age,  21  died,  or  1  in  5. 

Out  of  74  cases  over  40  years  of  age,  22  died,  or  1  in  3J. 

The  mortality  of  amputation  between  the  ages  of  20  and  40  being  exactly  twice  as  great 
as  before  20  years  of  age. 

Mr.  Callender  ('  Med.-Chir.  Trans.,'  vol.  xlvii,  1864)  and  Mr.  Holmes's  combined  statis- 
tics reveal  the  same  results  : — 

Cases  under  20  years  of  age.     Between  20  and  40  years  of  age.    Orer  40  years  of  age. 
Callendur's     .         .       61  cases,     3  died.  92  cases,  20  died.  74  cases,  30  died. 

Holmes's         .         .     130      "       22     "  215      "     68     "  155      "      68     '* 

191  cases,  25  died,  307  cases,  88  died,  229  cases,  98  died, 

or  1  in  7^.  or  1  in  3^.  or  1  in  2|. 

Fifty-two  deaths  having  occurred  in  250  cases  reported  by  Mr.  Holmes  in  subjects  under 
30  years  of  age,  and  106  deaths  in  250  cases  operated  upon  after  30  years  of  age. 

If  the  causes  of  amputation  are  looked  at  in  the  same  light,  the  results  become  still 
more  marked,  for  dividing  them  into  amputations  for  disease,  accident,  and  expediency, 
the  latter  term  including  amputations  for  tumors,  deformity,  &c.,  the  following  facts  are 
elicited : — 

Diseases.  Expediency.  Accidents. 

Cases.     Died.  Cases.    Died.  Cases.     Died. 

Under  20  years  of  age     68      4,     or  1  in  17.  9       3,     or  1  in  3.         26      3,     or  1  in  9. 

Between  20  and  40     .     66     12,     or  1  in  5^.         15       4,     or  1  in  4.         30       5,     or  1  in  6. 
Over  40      .         .         .     33       5,     or  1  in  {i\.  9       3,     or  1  in  3.         32     14,     or  1  in  2^. 

Amputations  for  acute  suppurative  disease  are  most  fatal,  and  should  only  be  under- 
taken when  a  strong  necessity  exists.  I  pointed  this  out  in  1859,  but  it  is  not  a  fact 
sufficiently  recognized. 

Amputation  in  young  life  for  chronic  disease  is  most  successful,  being  three  times  more 
so  than  at  a  later  period,  one  only  in  every  seventeen  dying ;  amputation  for  accident  in- 
creases in  iatality  with  age  ;  and  ami)Utations  of  expediency  are  as  dangerous  at  all  ()eriods 
of  life  as  traumatic  amputations  are  in  the  aged. 
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Mr.  Callendfr  haa  t\Uo  well  shown  ('St.  Bjirtli.  IIo-|i.  Rop./  18^0)  thiit  tlie  mortalUy 
I  of  amimtations  is  much  aHke,  wlietlifr  pcrfornKMl  in  cntiiitry  lKM[>itttli^,  In  poujitry  private 
[priictice,  or  in  country  cases  in  London.  In  umptitulifins  on  London  subjects,  as  in  the 
tsultjeots  of  all  large  towns,  the  mortality  i^  i<om(-'wlmt  liiglier. 

Dr.  Steele  has,  however,  gone  further,  and  proved  by  figures,  that  nmputations  per- 
iformed  in  T/ondon  for  injury  on  country  patients  are,  a8  a  rule,  more  favorable  than  when 
L performed  in  town  eiif^es,  the  ditferencf  betvvr>4*n  the  two  idaM^OH  bein;^  far  less  marked  in 
[amputation  for  disease  than  for  injury  (  Guy's  IIo!»p.  Uep.,*  186i.)-70j. 

The  causes  of  dt-ath  aft<^r  amputation  are  as  follows,  taking  these  oonclnstona  from  my 
paper  on  the  subject  ('Med.-Chir.  Trans.,*  IHrj^),  to  which  tlie  reader  mu;st  be  referred 
for  further  detail.  Shock  and  exhausliou  claim  one-third  of  the  fatal  eases,  and  one- 
twelfth  of  ail  amputations.  Pi/irima  wsis  the  cause  of  death  in  42  per  cent,  of  tin?  fatal 
ca«ie»«  and  in  one-tenth  of  nil  amputations.  Seamdart/  hemorrhngf  in  7  per  cent,  of  the 
fatal  ca^es,  or  1^  per  cent,  of  tlie  wliole  number.  Some  complication,  cerebral,  thoracic 
or  abdominal,  causes  death  in  about  4  per  cent,  of  all  cases,  Pya-mia  is  nearly  twice  as 
fatal  after  amiuitationa  of  ex[)ediency  as  after  those  for  disea^ie  or  primary  amputations, 
but  is  less  fiital  after  secondary  am [nitJit ions  than  any  otiiers.  In  ainputation  of  the  le;r  it 
is  twice  as  destructive  as  in  that  of  the  thigh,  the  larcjer  section  of  bone  bcinjjr  the  more 
dangerous.  In  primary  amputation  of  the  leg,  it  is  more  fatal  than  when  performed  for 
diaeajse. 

How  far  the  deatlis  from  secondary  hemorrhage  will  be  diminished  when  the  practice 
of  torsion  of  arteries  is  more  general  remains  to  be  proved,  althougli  from  the  experience 
we  have  had  at  Gijy*s  Hospital  the  promise  of  a  bt-tter  re**ult  is  very  great.  Up  to  the 
end  of  1874  we  have  had  200  coni;eeiJtive  eases  of  amptilations  of  the  thigh,  leg,  arm,  ami 
forearm,  in  which  all  the  arteries  had  been  twisted  (110  of  them  having  been  of  the 
femoral  artery),  and  no  case  of  Beeondary  hemorrhage — indeed,  our  house-surgeotjs  never 
expect  to  be  called  to  cases  of  secondary  liemorrhage  now  that  torsion  is  the  general  prac- 
tice of  the  liospital. 

The  operation  of  amputation  may  be  called  for  on  account  of  some  incurable  rlisejise  or 
incurable  injury.  When  performed  for  llie  first  cause,  the  operation  has  been  described 
as  a  pafholo</ii'(if  ftmpiitatiori,  when  for  the  second,  franmatic,  IJoth  chisses  are  also  sub- 
divided, the  (Mitlmlogical  into  amputations  tor  suppurative  disease  of  bones  and  joints — 
pure  pathological  amputation  ;  and  into  those  for  talipes,  tumors,  deformities,  iJtc.—^impu- 
tations  of  exf/cdiency. 

Traiiinatic  amputations  performed  during  the  first  twenty-four  hours  after  the  accident 
before  any  inflammatory  complications  have  set  in,  are  calleil  primanj ;  the  term  iecotninry 
\^  applied  to  the  same  class  of  cases  after  stippuralion  has  appeared;  the  wonl  inter  tnfil  lute 
Ix'ing  employed  to  designate  .amputations  performed  twenty-four  tiours  alter  the  accident, 
b*it  betbre  suppuration  had  declared  itself.  This  distinction,  however,  is  not  a  satisfac- 
tory one. 

Some  statisticians  have  classed  the  secondary  amputations  with  the  |mthological,  but 
this  practice  is  clearly  wrong. 


The  different  Modes  of  Ampltatiun 

may  be  divided  into  thrc^e  great  classe&^lsl,  the  circular :  2d,  the  /fa;)openition,  whether 
by  tran.sfixion  or  cutting  from  without  inwards — Teale's  amputation  (consisting  of  one 
long  anterior  skin  and  muscular  Hap,  and  short  posterior),  being  luoktnl  upon  as  a  modifi- 
cation of  the  ordinary  flap  operation;  .'Id,  the  mired  form  of  amputation — skin  Hap,  and 
circular  cut  through  muscles — Carden's  operation  being  included  In  this  series.  Into  one 
or  other  of  theise  classes  almost  every  form  of  amputation  may  be  hranght,  although  prac- 
tically there  are  innumerable  modifiwitioai?  of  each,  more  f>articular!y  of  the  Haf). 

The  old  circular,  as  alrejidy  de<scribed  (p.  rtG2),  is  now  fairly  abandoned-  It  has  no 
advantages  over  the  more  modern  mixed  form  of  amputation,  and  will  not  take  the  place 
of  the  flap  where  the  latter  is  applicable.  In  small  limbs,  where  there  is  but  little  mus- 
cular tissue  and  a  single  bone  to  <iivide,  it  may  be  performed,  but  cannot  be  recommended. 
It  is  more  practised  aliroad  than  in  this  country. 

[The  oval  method  is  one  used  for  disarticulations,  especially  at  the  metflcarpo- 
phalatigeal  and  shoulder-joints.  It  is  described  as  resembling  a  circular  amjuitation  in 
which  the  cuft'of  skin  has  been  split  at  one  side,  and  the  angles  rounded  off.  The  scalpel 
is  entered  a  little  above  the  back  <d'  the  joint,  anil  carried  down  around  one  side  and  up 
the  other  to  the  starting  point.     See  Fig.  708  under  amputations  of  fingers.] 
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The  flap  operation  doubtless  owes  its  popularity  as  much  to  ListOD)  Lisfranc,  and 
Velpeau,  who  were  its  strong  supporters,  as  to  the  facility  with  which  it  is  performed,  and 
the  satisfactory  appearance  of  the  flaps  at  the  time  of  the  operation.  Before  anaesthetics 
were  introduced,  expedition  was  of  importance,  and  it  was  the  surgeon's  aim  to  remove  a 
limb  as  rapidly  as  possible.  "  The  surgeon  operating  by  the  watch  took  off  a  limb  by  the 
flap  operation  in  as  many  seconds  as  there  were  minutes  occupied  in  the  old  circular 
method." — Sir  W.  Fergusson.  Since  1846,  however,  when  anaesthesia  came  into  vogue, 
this  necessity  has  ceased  to  exist,  and  surgeons  have  been  led  away  more  from  the  flap 
operation  to  what  may  now  be  described  as  the  mixed. 

In  certain  parts,  however,  the  flap  operation  still  holds  its  ground,  and,  in  a  general 
sense  it  may  be  said,  that  in  operations  where  the  shafts  of  single  bones  or  some  joints  are 
involved,  it  is  the  best  method ;  while  in  some  localities,  as  at  the  shoulder  and  hip-joints, 
it  is  the  only  one  open  to  the  surgeon. 

The  objections  to  the  flap  operation  are  the  large  surface  that  is  exposed,  the  danger  of 
puncturing  or  slitting  the  main  artery  of  the  part,  the  inconvenience  of  bleeding,  the 
leaving  of  the  main  artery  and  nerves  in  one  of  the  flaps,  and  the  disadvantage  of  a  thick 
muscular  flap. 

The  flap  amputation  has,  however,  one  great  advantage,  and  that  is,  its  capability  of 
innumerable  modiflcations.  Thus,  both  flaps  may  be  made  by  transfixing — the  old  plan  ; 
both  may  be  made  by  cutting  from  without  inwards ;  one  flap,  the  anterior,  may  be  made 
by  the  latter  method,  and  the  second  or  posterior,  by  transfixion  ;  or  lateral  flaps,  single 
or  double,  or  oval  flaps,  may  be  made. 

The  advantages  of  transfixing  the  flap  consist  in  the  rapidity  and  cleanliness  with  which 
the  section  of  the  muscles  and  deeper  parts  is  made ;  its  disadvantagesj  in  the  irregularity 
with  which  the  skin  is  too  often  divided  from  the  elastic  integuments  stretching  before 
the  knife.  By  the  plan  of  cutting  the  flap  from  without  inwards,  this  disadvantage  is, 
however,  neutralized,  while  an  extra  advantage  is  gained,  for  the  surgeon  can  often  cut  a 
longer  skin  than  muscular  flap,  which  in  large  limbs  is  a  matter  of  importance. 

In  some  amputations,  as  of  single  bones,  the  operation  may  be  performed  by  cutting  the 
anterior  flap  from  without  inwards,  and  the  posterior  by  transfixing.  In  the  arm  and 
thigh,  when  I  select  the  flap  amputation,  this  method  is  tliut  which  I  usually  adopt.  In 
cutting  the  flap  by  transfixion,  particularly  in  the  thigh,  the  surgeon  should  always 
support  it  with  his  left  hand,  and,  when  a  sufficient  flap  has  been  made,  cut  sharply  out- 
wards (Fig.  694). 

Sir  W.  Fergusson  says,  with  respect  to  the  flap  operation,  "  if,  in  transfixing,  the  flaps 
be  made  purposely  short,  and  then,  retraction  being  made,  the  knife  be  carried  round  the 
exposed  tissues  which  cover  the  bone,  a  cone  will  be  formed  resembling  that  in  the  onli- 
nary  circular  operation,  and  thus  by  a  combination,  a  compromise  of  the  two  methods 
(the  circular  and  the  flap),  a  covering  to  tlie  end  of  the  bone,  in  other  words  a  stump,  will 
be  left  superior,  in  my  estimation,  to  any  other,*'  '■•  though,"  he  adds,  "  that  cutting  from 
without  inwards  is  in  many  instances  followed  by  the  best  results."  (Lect.  on  Prog,  of 
Surg.,  1807.) 

Besides  these  recognized  forms  of  amput.ition,  many  others  are  performed,  the  surgeon 
having  too  often  "  to  cut  the  flap  according  to  the  tissues,"  particularly  in  cases  of  injury. 
He  has  to  utilize  what  skin  there  is  left  uninjured  in  order  to  prevent  the  necessity  of  am- 
putating higher  up  ;  it  may  be  that  one  external  or  internal  flap  can  be  made,  one  anterior 
or  posterior — in  fact,  any  form  or  combination  of  flaps  the  surgeon  may  be  called  upon  to 
make  to  carry  out  the  object  he  has  in  hand,  viz.,  the  removal  of  the  part  that  must  be 
removed  and  no  more,  with  the  least  sacrifice  of  parts.  Indeed,  as  already  stated,  under 
rare  circumstances,  an  amputation  may  be  best  performed  without  flaps,  or  with  poor  ones, 
it  being  a  safer,  and,  I  believe,  a  sounder  practice  to  take  off"  a  part  that  must  be  removed 
to  sjive  life,  immediately  above  the  seat  of  injury,  even  with  bad,  poor,  or  no  flaps,  than 
for  the  sake  of  making  flaps  that  may  slough,  to  amputate  higher  up,  possibly  with  the 
sacrifice  of  a  joint,  and  by  so  doing  to  incur  an  unnecessary  danger  to  the  life  we  arc 
operating  to  save,  Petit's  fundamental  rule  being  far  from  true,  that  "as  little  of  the  flesh 
should  be  cut  away  as  possible,  but  the  more  the  bone  is  removed  the  better."  (*  Traite 
des  Malad.  Chir.,'  torn  iii,  p.  250.)  [As  an  illustration  of  this  i)rinciple  the  surgeon  may, 
in  amputations  of  the  hand,  dissect  the  skin  from  crushed  fingers,  and  make  it  serve  to 
cover  the  carpal  or  metacarpal  bones.] 

As  a  variety  of  the  antero-posterior  flaps  the  surgeon  may  at  times,  by  transfixion, 
make  the  posterior  one  first,  and  then  taking  between  his  fingers  and  thumb  all  the  soft 
parts  not  included  in  the  posterior  flap,  complete  the  operation  either  by  passing  the  end 
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ot  live  knife  benealli  tliese  tissues  and  cutting  outwanls,  or  by  ciiuiug  fruni  without 
inwards,  aa  in  the  lormer  fusf.  Tliis  plan  is  most  expeUilious,  and  waft  one  gwnerally 
adopted  bj  the  late  Mr  Morofan,  of  Guy's. 

In  some  ca^jes,  two  latural  Haps  may  be  made  by  either  transtix ion  or  cutting  frora  with- 
out inwards, 

TiiK  Flap  OrEKAXiON, 

The  surgeon  having  decided  upon  the  oji^ralion,  and  obtained  tlie  consent  of  the  patient 
or  of  his  I'riends  to  its  performance,  should  see,  unless  time  presses,  that  any  lecnl  accu- 
mutation  is  removed  by  either  a  mild  Hperieut  or  an  enema  administered  thirty-six  hours 
behmdtjmd,  and  that  as  good  a  meal  as  the  (mtietit  can  take  be  given  lour  or  five  ho(u*s 
before  tiie  time  fixed  for  the  operation.  The  mejil  shouhl  be.  of  meat,  where  pojisible, 
with  some  atimuhmt,  or,  when  solids  are  not  acceptable,  of  a  mixture  of  milk,  t'^g,  and 
brandy;  for,  assuming  that  chloroform  or  some  ana'sthetic  is  to  be  administered,  it  is 
essential,  to  guard  against  sickness,  and  to  have  the  process  of  digestion  fairly  completed 
beforeliand,  since  vomiting  is  more  prone  to  take  place  with  a  full  than  an  empty  stonmch. 
The  part  to  be  openiled  upon  shouM  be  well  washi'd  previously,  and.  when  much  hair  is 
present,  also  shaved  bi-fore  the  patient  is  phieed  u|H>n  the  operating  table. 

vVJi  instruments  and  dressing  appliances  should  be  arranged  out  of  the  pali«'Ut's  sight 
belore  the  time  of  the  operation,  and  a  sufficient  number  of  assistants  provided  and  s{>ecial 
duties  allotted  to  them. 

Thus,  on  one  tray  there  should  be  a  tourniquet  or  elastic  ban<lage  to  ]>revent  hemorrhage, 
and  good  torsion  forceps  to  twist,  or  ligatures  to  Uv.  the  vessels;  amputating  knives  of 
sufficient  length  and  size,  with  a  bistoury  or  eatlin  lo  clivide  the  soft  parts,  and  saw  and 
bone  forceps  for  the  treatment  of  the  boue;  a  teaacuhun  should  likewise  be  at  liaad  to 
take  up  vessels  that  have  retractetl ;  there  should  be  also  a  |»air  of  scissors,  and  a  linen 
retractor.  The  torsion  forceps  1  employ  (Fig.  138)  are  as  good  for  taking  up  an  artery 
lo  tie  as  for  twisting. 

On  a  second  tray  every  aiiplianee  for  the  dressing  of  a  stump  should  he  arranged,  such 
as  suture  needles  armed  with  waxed  silk,  wire,  or  c4JrboIizt'd  catgut;  strapping  cut  into 
Builieient  lengths  and  breadths  ;  lint  for  pads  or  dressings^  and  s|dims  wlien  iipplictble  ;  a 
can  for  hot  water  to  heat  the  slni[>ping  shouhl  not  he  omitted;  hot  ami  cold  water  in 
abundance,  dean  sponges  sup[)lieil  by  the  surgeon,  well  washed  in  iodine  wattT  and 
fitpu-ifzed  dry,  ami  soft  towels  so  arranged  as  to  be  always  at  the  surgeon's  command 
during  the  operation,  must  be  provided. 

With  respect  to  assistants,  one  to  give  the  anaisthetic  is  a  necessity,  and,  when  possible, 
he  shouhl  be  an  ex[H^rt  to  wlioni  the  surgeon  can  resign  his  patient  with  contideiiee,  as  it 
is  trying  and  somewlmt  risky  for  tho  operator  wlien  otherwise  engiiged,  to  ha\e  an  eye  lo 
the  an:estl»elist.  A  second  is  wauled  lo  hoUl  the  limb  above  and  to  command  the  artery 
of  the  limb  to  be  amputated  ;  a  third  to  hold  the  limb  below  till  it  is  removed,  and  subse- 
quently, to  sponge  and  help  to  twist  or  tie  the  vessels  ;  while  a  fourth  is  of  essential  service 
in  amputation  of  the  thigh  and  leg  lo  hand  the  instruments,  s|>onge,  or  to  do  what  may  be 
recpiircd,  lic.     Tliey  should  be  placed  as  shown  in  Fig.  iYXi. 

The  nurse  sliould  be  near  to  take  away  and  clean  all  sponges  Jis  they  are  used,  and  lo 
replace  them  with  others,  squeezed  quite  dr)% 

When  the  operation  has  to  be  performed  by  daylight  the  table  should  be  placed  wln-re  the 
best  light  can  be  obtained,  and  when  by  candle-light,  stilHrient  provision  must  b<'  made.  A 
g*Mid  openiting  lamp  is  of  great  use,  as  well  as  a  iiand-glass  tu  throw  light  U[Hm  any  one  part. 

The  Ofjerating  table  should  be  narrow  and  stea<ly,  a  kitchen  table  with  flaps  being  the 
best,  and  is  always  available.     In  hospilats,  there  ought  always  lo  be  a  special  1-sible. 

In  amputation  of  the  upper  extremity  the  patient  should  be  brought  well  to  the  side  of 
the  table,  and  in  amputations  of  the  lower  extremity  well  downwards,  the  opposite  limb 
being  secured  by  a  turn  of  a  bandage  or  stmp  to  the  leg  of   the  table. 

In  amputating,  the  surgeon  glumld  always  stand  on  the  riifhtJttind  side  of  the  jiurt  to 
be  amputated,  in  order  to  keep  during  the  o|>eration  full  conind  with  his  left  hand  of  the 
jHa[»s,  and  possibly,  of  the  main  arteries,  and  afterwards  of  the  stump.  He  should,  more- 
over, see  that  the  tourniquet  is  so  fixed  as  lo  control  the  vessel  when  tightened,  which 
should  on  no  account  be  done  until  the  opcnition  is  about  to  he  commence*!.  Th**  limb 
to  be  amputated  should  be  emptied  of  its  venous  bliXKl  before  fixing  the  tou™i(|Uet,  by 
raising  its  end  for  one  or  two  minutes  and  smoothing  wilh  pressure  the  veins  from  hi'low 
upwartls  with  the  band.  The  Itmb  should  then  be  consfricled  high  up  by  a  tournitjUet, 
or  Esmarch's  elastic  bandage.     [The  Esmarch  elastic  bandage,  if  used,  is  applied  firmly 
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around  the  limb  by  spiral  turns  from  the  distal  extremity  up  towards  the  trunk.  Then 
the  elastic  tourniquet  or  band  is  applied  so  as  to  shut  off  the  blood  current  in  the  arterj, 
and  the  bandage,  previously  used  to  press  the  blood  up  from  the  limb,  is  removed.] 

In  the  flap  operation  now  being  considered  (and  for  the  sake  of  illustration  I  will  sup- 
pose it  to  be  a  thigh)  the  surgeon  should  mark  out  with  his  eye  the  point  at  which  be 
proposes  to  divide  the  bone,  and,  with  his  thumb  on  one  side  of  the  limb,  and  fingers  on 
the  other,  grasp  it  at  a  spot  corresponding  to  the  base  of  the  anterior  flap  he  is  about  to 
make,  cutting  from  without  inwards,  taking  care  that  the  base  of  this  flap  is  at  least  an 
inch  lower  down  than  the  point  at  which  the  bone  is  to  be  divided.  The  anterior  flap, 
which  should  be  cut  first  and  of  skin,  ought  to  be  as  long  as  the  soft  parts  below  will 
allow,  and  large  enough  to  cover  half  the  stump,  or  rather  more  than  half  the  diameter  of 
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Surgeon  and  his  assistants  arranged  for  an  amputation. 

the  limb,  but  wlien  possible,  it  may  be  longer,  since  it  is  now  generally  admitted  that  the 
long  anterior  flap  forms  the  best  stump.  The  skin  flap  should  be  broad  and  cut  square, 
with  the  angles  rounded  off",  but  not  pointed.  The  muscles  should  then  be  divided  down 
to  the  bone  with  a  clean  cut  of  the  knife  made  from  heel  to  point,  and  reflected  with  the 

skin  flap.  The  anterior  flap  having  thus  been 
made,  the  point  of  the  knife  ought  then  to 
be  passed  through  the  wound  beneath  the 
bone,  and  the  limb  so  transfixed  as  to  include 
all  the  tissues  that  remained  undivided.  The 
knife  should  then  be  made  to  run  downwards 
parallel  to  the  bone,  far  enough  to  make  a 
flap  of  the  required  length,  and  then  turned 
backwards,  the  downward  cut  being  made 
sharply  (Fig.  694). 

The  surgeon  during  this  stage  of  the  opera* 
tion  should  support  with  his  left  hand  the 
under  surface  of  the  posterior  flap.  When 
the  anterior  flap  has  been  only  made  of  suffi- 
cient length  to  cover  half  the  face  of  the 
stump,  the  posterior  must  be  cut  long  to  allow 
the  two  to  meet.  When  the  anterior  flap 
has  been  a  long  one,  two-thirds  of  the  length 
required  to  cover  the  stump,  the  posterior 
flap  need  only  be  half  the  length  of  the  anterior.  Long  flaps  always  yield  the  most 
satisfactory  results. 

When  the  flaps  have  been  made,  they  should  be  carefully  held  away  from  the  bone, 
which  is  to  be  bared  upwards  for  about  an  inch  above  their  base  where  it  is  to  be  divided, 
and  two  periosteal  flaps  cut  and  pressed  upwards.     The  soft  parts  ought  to  be  carefully 
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litiltl  rtway  from  the  hone  (o  escape  injury,  an<i  for  this  purpose^  the  linen  rt-lructor  \h  of 
great  value.  Th«  paw  niciPt  tlwu  bo  applit**!,  tlie  bow  saw  (Fig.  O'J.^)  beiii|r  probably  hot- 
ttT  than  the  flat.  Il  (should  be  used  I'rom  heel  to  enJ  with  n  lirm,  Jecidefl,  yet  frt**'  move- 
nieiit ;  too  much  pressure  Ufton  it  being  likely  lo  cause  5!|)liiiileriag  of  the  bone.  During 
these  stejKS  of  the  operation^  the  nasislanl  who  holds  the  limb  must  be  enrefid  neitlier  to 
elevjitr  nor  to  depress*  il,  tor  he  will  cauiJ^  by  the  I'orniior  act  the  surgeon's  saw  lo  become 
locked,  and  by  the  hitter,  s[dintering  of  the  lower  border  of  the  bone.  The  best  plan  for 
the  assistant  to  adopt  is  la  apply  extension  to  the  limb  in  the  axis  of  the  bone  to  bo 
divided,  as  if  to  draw  the  patient  downwardi?,  though  not  with  i»ul!ic)ent  force  to  etfeet 
this  result. 

When  any  splintering  of  the  bone  has  t^iken  place,  tlie  rough  margin  ought  to  be 
carefully  smoothed  down  with  ihe  cutting  forceps,  care  being  observed  not  lo  tear  away 
thr  periostewra. 

Dr.  McGiSl,  of  tlie  United  Stales  Army,  has  suggested  the  propriety  of  making  the 
perioHteal  Haps  as  described  al>ove  to  cover  in  the  end  of  the  divided  bone  in  amjiutatiou, 
and  gives  three  eases  in  which  this  was  dofie  with  excellent  eflect  (Circ.  Ko.  3).  1  have 
adopted  iKe  plan  on  many  occa^ioa«  with  satisfactoiy  results;  in  some  cases  the  end  of 
the  divided  tV-aiur  being  capped  with  a  mass  of  new  bone. 

The  bone  being  sawn  throogli,  the  slum[>  is  to  be  raised  anfl  the  main  arterj'  lit  once 
seized;  ilje  vessel  should  be  ilrawn  otitof  its  sheath,  tirmly  lit-ld  with  forceps  (Fig.  138), 
anil  sharply  twi.sted  sutliciently  often  for  tlie  surgenn  to  feel  that  resislancc  lias  gone. 
The  end  ought  not  to  be  twisted  otf,  Tlie  smaller  arteries  should  be  treated  in  the  same 
way,  il  possibly  being  tiie  iK'st  pmctice  to  twist  off  the  ends  oi'  the  &mall  mwscular  and 
cnlaiieous  bninehes. 

When  ligatures  are  preferred,  they  may  be  used,  the  carbolized  catgut  probably  being 
I  he  best, 

As  soon  as  the  chief  vessels  have  been  secured,  the  tournitjuet  slionld  ho  taken  away 
and  the  stump  elevated  to  assist  the  venous  circuhilion,  the  assistant  being  ready  with  his 
finger  to  compress  the  main  artery  of  the  limb  if  any  vessel  remain  unsecured.  Any 
nerve  trunk:*  that  have  been  cut  long  in  the  flaps  should  be  removed  to  a  level  with  the 
bone.  A  stream  of  iodine  water  may  then  be  made  to  imss  over  the  end  of  the  stump  to 
cleanse  it  of  all  blond  and  check  capillary  bleeding,  and  the  surface  dried  with  a  soft 
towel,  the  surgeon  satisfying  himself  that  the  vessels  are  all  sivfely  secured.  [Sp«jnges 
wet  witli  hot  water  will  be  tbund  serviceable  in  stOf»ping  capillary  oozing.]  The  edges  of 
the  flaps  may  then  hv  adjusted  and  kept  in  apposition  by  sutures,  which  must  not  be  put 
in  too  ekijtely,  but  inserted  about  half  an  inch  from  the  margin  ot"  the  wound,  and  made 
t(»  perforate  the  skin  and  fat  ol)li([nely  to  the  free  border  of  the  Hap  ;  tlie  most  dependent 
corner  of  the  wound  should  he  h*ft  open  tor  the  introduction  of  a  drainage-tube.  [It  is 
a  good  plan  to  insert  the  end  of  a  syringe  into  the  opening  left  for  the  drainage-lube,  and 
wash  out  all  blood  clots  and  bone  dust  by  a  stream  o(  carbolized  water;  the  drainage-tube 
may  then  be  inserted  and  the  stunip  dressed.]! 

A  posterior  splint  otight  then  to  be  fixed  on  the  stump  (Fig.  60fi),  with  pads  of  lint  or 
sponge  to  maintain  steady  j>ressure  upon  the  base  of  the  flaps,  though  not  on  the  wound, 
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and  a  piece  of  dry  lint  or  gao/e,  ihrongh  which  a  hole  has  been  cut  for  the  end  of  the 
drainage-«ube,  is  to  be  H[>[(lied  to  the  surface  of  the  wound. 

Cotlon-wool  should  tlien  l>e  b(nmd  over  the  slumjtt  or  a  good  large  sponge,  either  of 
these  materials  formJag  it  firtn  ehistic  compress  which  keeps  the  flaps  well  in  apposition, 
and  checks  bleeding,  due  care  being  taken  to  keep  the  end  of  the  drainage-tube  ex[»osed. 
To  sea!  a  wound  completely,  and  not  lo  leave  a  drainage  ojtening  must  always  be  regarded 
as  bad  pmciice.  With  well-adjusted  flaps,  good  drainage,  and  rest,  as  secured  by  the 
application  of  a  spliut,  most  stumps  may  be  expected  to  do  well. 
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Trough  and  water-can  for  dresiilng  stamp. 


The  stump  may  be  raised,  as  in  Fig.  695,  for  the  first  day  after  the  operation,  but  sub- 
sequently placed  in  a  horizontal  position.     It  should  not  be  dressed  for  three  or  tour  days 

unless  it  becomes  uncomfortable  or  the  dis- 
charge offensive,  for  the  less  the  parts  are 
disturbed  during  the  early  days  the  better, 
repair  going  on  much  more  satisfactorily 
when  left  alone  than  when  the  dressings  are 
too  frequently  changed.  To  dress  a  stump, 
the  trough,  water-can,  and  tube,  as  illus- 
trated in  Fig.  697,  are  to  be  recommended. 
When  anything  like  retraction  of  the  flaps 
exists,  extension  may  be  applied  by  means 
of  a  splint  of  perforated  zinc,  as  seen  in  Fig. 
696. 

Before  chloroform  was  introduced,  it  was 
the  late  Mr.  Aston  Key's  practice,  as  well 
as  Mr.  Syme*8,  to  leave  the  stump  open  for 
a  few  hours  before  its  flaps  were  brought 
together,  and  doubtless  the  measure  was 
good,  for  in  that  time  every  bleeding  vessel 
showed  itself,  and  the  surface  of  the  wound 
became  glazed,  and,  therefore,  good  for  re- 
pair; but,  since  anaesthetics  have  been  in 
use,  this  practice  has  fallen  into  desuetude, 
for  the  pain  in  the  second  dressing  is  always  severe,  and  to  give  one  [an  ansesthetic]  for 
the  purpose  would  be  unadvisable. 

The  stitches  may  be  taken  away  on  the  third  or  fourth  day,  when  the  parts  should  be 
supported  by  strapping  if  they  gape,  or  if  union  is  not  solid  ;  water  or  other  dressing  to 
the  wound  being  then  all  that  is  required.  Of  late  years  I  have  used  with  advantage 
tcrebene  mixed  with  olive  oil,  1  part  to  3. 

Prof.  Humphry,  of  Cambridge,  many  years  ago,  was  so  impressed  with  the  evil  attend- 
ing the  retention  of  serum  or  other  fluids  after  amputation,  that  he  was  led  to  di$|)ense 
with  dressings  altogether.  He  left  the  wound  exposed,  and  allowed  a  scab  to  form  over 
its  surface.  This  practice  has  been  followed  by  Dr.  J.  Wood,  of  New  York,  and  other 
good  surgeons  since ;  and,  althougii  to  my  mind,  it  is  not  so  satisfactory  as  pressure  aj»- 
plied  to  the  base  of  the  stump,  a  free  0{)ening  at  its  surface  for  drainage,  |>erfect  rest  as 
enforced  by  use  of  a  splint,  and  gentle  support  given  to  the  whole  by  cotton-wool,  it  is  de- 
cidedly superior  to  the  plan  of  covering  the  whole  up  with  strapping  and  allowing  no  out- 
let for  the  escape  of  serum  or  other  pent-up  fluid.  No  one  denies  the  evil  influence  of 
such  fluids — -Jirsty  in  causing  pain  by  the  tension  of  the  distended  parts;  and  secondly^ 
by  incurring  the  risk  of  their  decomposition,  and  subsequently  of  septiciemia. 

In  recent  times,  however,  theories  have  sprung  up  which  have  originated  new  practices, 
and  the  most  important  is  that  on  which  the  so-called  antiseptic  treatment  of  wounds  is 
based.  Lister  is  its  chief  advocate,  and  under  the  influence  of  his  great  authority  it  has 
established  a  position  which  deserves  attention.  The  theory  upon  which  the  practice  is 
based  is  one  thing,  but  the  practice  is  another. 

At  present,  the  germ  theory  is  not  established,  although  the  practice  based  upon  it  has 
taken  a  hold  on  the  professional  mind  in  this  and  other  countries,  and  has  so  much  success 
to  boast  of,  that  its  value,  under  certain  conditions,  cannot  be  disputed.  How  much  of 
this  success  is  due  to  the  care  observed  by  the  surgeon  who  dresses  the  wound,  and  the 
close  personal  attention  which  any  case  so  treated  necessarily  receives,  and  how  much  it 
depends  upon  the  means  employed  for  placing  a  wound  as  much  as  possible  under  the  con- 
ditions of  a  subcutaneous  injury  is  not  yet  determined.  I  am  disposed  to  think  that  this 
latter  point  is  the  more  important,  and  that  where  the  conditions  can  be  fulfilled,  the 
practice  is  to  be  recommended.  The  theory  on  which  this  practice  is  based,  which  I  give 
in  Lister's  own  words,  is  founded  upon  the  labors  of  Pasteur,  who  believed  he  had  proved 
"  that  putrefaction  is  not  occasioned  by  the  chemical  action  of  oxygen  or  any  other  gas, 
but  is  a  species  of  fermentation  analogous  to  that  of  sugar  under  the  influence  of  the  grow- 
ing yeast  plant,  being  brought  about  by  the  development  of  microscopical  organisms,  the 
germs  of  which,  from  their  extreme  minuteness,  float  in  abundance  in  the  air  as  constitu- 
ents of  its  dust.  This  being  once  clearly  understood,  it  is  plain  that  putrefaction  in  wounds 
may  be  avoided  without  excluding  the  air  by  dressing  them  with  some  agent  capable  of 
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destrojing  tlie  vitality  of  \\ui  atmospheric  organisms,  provided  thar  it  does  not  act  willi 
too  great  viokMua*  i»iH>n  llie  luiinan  tissues.  .  .  .  Carbolic  acid,"  adds  Lister,  *•  lm|)i»*?nej 
to  be  the  tirst  itc^ent  tbut  I  fin[>loyed  on  this  principle^  and  it  still  appears  to  be  iht*  most 
convfuifiit  for  the,  pttr[)Oiie  ;  it  also  hatj  tfie  advantagt^  of  bi'ing  a  local  aniesthetic." 

**  111  dealing  with  an  accidental  wound  it  is*  necessary  first  to  kill  any  septic  or«?ani.sni8 
introduced  into  it  from  the  air  or  from  contact  with  foreign  bodies,  and  this  is  done  hy 
washing  the  cut  surface  thoroughly  with  a  saturated  watery  solution  (one  of  the  acitl  to 
twenty  of  water)  ;  but  even  this  is  felt  to  be  a  somewhat  uncertain  process,  because  some 
miscliievous  particle,  lurking  in  some  interstice  among  the  tissues,  may  possibly  elude  the 
action  of  the  lotion,  and  subsequently  propajj^ate  its  kind  and  spread  putrefactive  fermen- 
tation througliout  the  wound.  For  it  is  important  to  bear  in  mind  that  ihe  acid  applied 
to  the  interior  has  no  persistent  nntiseptic  eflect,  but  is  speedily  dissipated,  bein}^  partly 
witshed  away  by  the  discharge  and  partly  absorbed  into  the  circulation.  When,  however, 
the  wound  is  made  by  the  surgeon  himself  on  a  previously  uid>roki'n  integument  (as  in 
amjiutation)  he  has  it  in  bis  power  to  prevent  putrefactive  organisms  from  ever  entering 
it  alive  by  operating  in  an  antiseptic  atmosphere,  in  the  form  of  a  eloud  of  spray  imbued 
with  the  acid.  Ricbardsmrs  spniy  apparatus,  as  suggested  for  ether,  with  a  solution  of 
acid  one  to  forty,  answering  every  pur|)ose,  wliile  the  sponges  are  rendered  harmless  by 
wringing  thi?m  out  of  a  watery  solution,  the  fingers  of  the  surgeon  and  his  assistant  hav- 
ing been  dii*i»ed  in  the  same,  and  the  saw  and  other  instruments  /smeared  with  oil  contain- 
ing a  tenth  part  of  the  agent.  The  wound  must  be  covi«red  wiih  a  chith  dipped  in  the 
lotion  during  any  perituis  of  suspension  of  the  sfiray,  whiclj  should,  with  such  exceptions, 
be  continued  througliout  the  entire  process,  including  the  securing  of  the  vessels  and  the 
introduL-tion  of  the  stitches." — Lfsffir.  "  For  cases  of  compoutnl  fracture  seen  for  the  first 
time  several  hours  after  the  accident  I  use  a  solution  of  one  part  of  carbolic  acid  in  live 
of  spirit  of  wine,  introducing  it  by  menns  of  a  catheter  and  Byringo." — Lister^  '  Lancet,* 
March  13tli,  187.'). 

Lister  further  advises  the  use  of  catgut  ligatures  or  sutures,  prepared  by  steeping  them 
for  about  two  inonihs  in  an  emulsion  Juade  by  mixing  one  ]Mirt  of  crystallized  carbolic 
acid,  deliquesced  by  means  of  water  with  five  parts  of  olive  oil,  this  emulsion  being  kept 
in  ajar  with  a  pertorated  diaphmgm  supported  a  little  from  the  bottom  of  the  jar,  in  onler 
that  the  gut  may  rest  uj^ion  it  in  the  oil.  the  water  subsiding.  lie  says  it  is  as  safe  as  any 
ligature,  superior  to  wire,  and  does  not  act  as  a  foreign  body  in  the  wound,  the  ends  being 
absorbed.  lie  has  never  known  secondary  liemorrhagc  to  follow  its  use.  During  the  in- 
sertion of  the  sutures,  the  spray  is  to  be  employed. 

"-  At  the  completion  of  the  operation  it  remains  to  carry  out  the  other  division  of  the 
antiseptic  treatment,  viz.,  to  apply  such  an  external  dressing  as  sliall  securely  guard  for 
the  future  against  the  penetration  of  septic  fermentations  frojn  witliout. 

•'  For  tliii>  purpose  the  most  convenient  material  1  have  yet  arrived  at  is  the  antiseptic 
gauze,  nuide  by  imjiregnating  a  cotton  cloth  of  o[>en  texture  with  a  mixture  of  carbolic 
acid  one  part,  resin  tive  parts,  paratlin  seven  parts  in  which  (he  resin  servea  as  a  vehicle 
lor  the  acid,  while  parafiin  is  added  to  prevent  inconvenient  adhesiveness." 

This  dressing,  while  it  absorbs  discharge,  holds  the  antiseptic  securely  lodged  in  its 
fibres,  where  it  is  retained  by  the  insoluble  resin,  and  it  is  to  this  circumstance  that  it  owes 
its  su[>eriority  over  most  other  porous  applications.  It  is  wrap]ied  rounil  the  stump  in 
about  eight  layers,  and  during  the  first  few  days,  wliile  there  is  a  copious  ettusion  of  serum, 
it  is  well  to  surround  it  with  some  imjM'rmeahle  tissue  to  prevent  the  discharge  from  pass- 
ing direetly  outwards,  and  to  compel  it  lo  travel  along  the  whole  extent  of  Ihe  antise[»tic 
jnv*'stment  which  should  reach  several  inches  up  the  stump.  The  most  durable  and  reli- 
able is  a  line  cotton  cloth,  with  a  thin  layer  of  caoutchouc  on  one  side,  known  in  the  shops 
a,s  hat  lining.  The  gauze  is  also  extremely  useful  iu  the  form  of  antiseptic  bandages, 
whether  to  check  a  tendency  lo  retraction  of  the  soft  parts  of  a  stump,  or,  for  securing 
and  coni]deting  a  dressing.  W  strapping  is  rerjuircd,  common  adhesive  plaster  muy  be 
rendered  antiseptic  by  dipping  it  for  a  second  or  two  in  a  water}'  solution  of  the  acid; 
and  it  is  most  convenient  to  liave  the  lotion  hot,  so  that  the  strap  is  warmed  at  the  same 
time  by  its  immersion.  It  c^in  then  be  applied  etlectivcly  under  the  spray,  which  should 
always  be  used  in  changing  the  dressings  of  a  stump,  till  the  wound  haa  become  superti- 
ciah  The  antiseptic  atmosphere  not  only  affords  perfect  security  against  Ihe  introduction 
of  mischief,  which  it  would  otherwise  be  extremely  difficult  to  avoid,  but  has  the  great 
advantage  of  fiermitting  free  inspection  and  manipulution  of  the  stump.  Wlieu  the  spray 
is  intermitted,  the  wound  must  be  covered  with  a  "  guard  of  rag  dipped  in  the  lotion. 
The  ends  of  the  adhesive  straps  should  be  overlapped  by  the  gauze,  to  prevent  them  from 
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subsequently  conducting  putrefaction  inwards.  While  discharge  is  free,  the  dressings 
should  be  changed  daily ;  but  as  it  diminishes,  the  intervals  may  be  increased,  till  when 
there  are  merely  a  few  minims  in  twenty-four  hours  the  gauze  may  be  left  undisturbed  for 
a  week  together." 

"  Besides  these  antiseptic  precautions,  there  are  two  other  points  essential  to  bear  in 
mind  in  carrying  out  the  treatment,  viz.,  to  provide  for  the  due  escape  of  serum,  and  to 
protect  healing  parts  from  the  irritating  influence  of  the  antiseptic  gauze.  For  the  first 
purpose,  I  have  found  it  convenient  to  lay  in  the  wound  a  strip  of  lint  soaked  with  an  oily 
solution  of  carbolic  acid  (1  to  10),  one  end  hanging  out  as  a  drainer,  this  being  removed 
on  the  second  day  of  the  operation  under  the  spray.  For  the  second  purpose  it  is  neces- 
sary to  protect  the  cicatrizing  part  by  interposing  between  it  and  the  gauze  a  layer  of  oil- 
silk  coated  on  both  sides  with  copal  varnish,  and  afterwards  brushed  over  with  dextrine 
to  enable  it  to  become  uniformly  moistened  when  dipped  into  a  watery  solution.  It  is 
thus  immersed  just  before  being  laid  upon  the  wound,  the  dressing  of  the  wound  consisting 
of  an  antiseptic  to  keep  out  putrefaction,  and  an  unstimulating  protective  to  exclude  the 
antiseptic."  **  For  lubricating  instruments  introduced  into  the  bladder,  I  use  a  solution 
of  carbolic  acid  in  olive  oil,  1  part  to  20."  Lister  uses  also  boracic  acid  in  solution,  or  as 
lint  or  ointment. 

"This  practice,"  writes  Lister,  "will  be  found  by  no  means  difficult  or  complicated. 
It  requires  no  special  skill,  and  the  care  which  it  is  essential  to  take  soon  becomes  habitual 
and  instructive,  and  in  the  aggregate  saves  the  surgeon  a  great  deal  of  time,  besides 
relieving  him  of  a  load  of  anxiety.  For  when  a  few  days  have  passed  without  putrefac- 
tion, the  dressings  may  be  left  unchanged  for  several  days  together,  while  at  the  same 
time  the  patient  is  felt  to  be  absolutely  secure  against  the  various  risks  of  pyiemia,  erysipe- 
las, hospital  gangrene,  necrosis,  osteo-myelitis,  or  exhaustion  from  profuse  suppuration." 

"Surely,"  he  adds,  "these  are  advantages  well  worthy  of  our  best  efforts  to  attain 
them,"  and  in  this  I  cordially  agree ;  but  more  experience  is  wanted  before  these  advan- 
tages that  Lister  claims  for  it  are  established.  I  am  no  convert  as  yet  to  the  theory  on 
which  it  is  based,  nor  to  the  great  value  of  the  special  practice  based  upon  it ;  neitlier  is 
yet  proved,  and  it  is  much  to  be  regretted  tiiat  the  originator  of  the  system  should  not 
have  listened  to  the  repeated  requests  of  surgeons  to  publish  the  results  of  his  practice  as 
a  whole,  since  it  can  be  by  such  alone  that  the  value  of  the  method  is  to  be  estimated. 
The  publication  of  isolated  cases,  however  good,  proves  nothing,  whereas  the  withholding 
of  the  whole  suggests  much.  In  Germany  and  in  this  country,  the  practice  has  made 
good  progress,  but  it  has  suffered  a  little  at  the  hands  of  its  friends,  for,  when  a  German 
surgeon,  in  advocating  a  certain  operation,  states  that  "  the  justification  of  operations  like 
these  undoubtedly  depends  entirely  on  the  possibility  of  guaranteeing  a  successful  termi- 
nation,^* and  expresses  his  opinion  that  "we  [the  adopters  of  the  antiseptic  method]  arc 
not  assuming  too  much  in  saying,  that  we  have  by  degrees  obtained  sufficient  practice  and 
experience  in  the  antiseptic  treatment  of  wounds  to  be  really  able  to  pronounce  such  a 
result  with  certainty**  ('Edin.  Med.  Jour.,'  March,  1875),  surgeons  of  a  cooler  temjiera- 
ment,  who  are  not  disciples  of  Lister's  school,  are  startled;  but,  when  they  find  such  a 
cautious  surgeon  as  Lister  endorsing  the  observations,  and  adding  to  them,  by  saying  that 
the  passage  I  have  quoted  and  he  italicized  "breathes  the  true  spirit  of  earnest  scientific 
surgery,  and  is  remarkable  for  the  modesty  as  for  the  confidence  of  its  tone,"  surprise  is 
exchanged  for  another  feeling. 

As  an  observer,  who  has  no  prejudice  for  or  against  the  practice,  I  confess  that  I  can 
neither  recognize  the  modesty  of  the  assertion  nor  the  true  spirit  of  scientific  surgery  it 
breathes;  I  can  see  in  it  the  spirit  of  the  advocate  and  the  enthusiast,  but  not  the  calm 
mind  of  the  judicial  surgeon. 

Surgery,  however,  is  unquestionably  indebted  to  Mr.  Lister  for  the  introduction  of  his 
system,  since  it  has  proved  that  closer  personal  attention  to  cases,  and  the  observance  of 
what  were  regarded  as  little  things,  are  of  great  im[)ortance;  but  our  knowledge  of  nature's 
processes  of  repair,  although  great,  is  not  enough  to  justify  any  surgeon  in  guaranteeing 
any  special  result  even  in  the  simplest  case ;  and  the  antiseptic  treatment  is  not  of  such 
proved  superiority  as  to  justify  any  surgeon  in  claiming  a  control  over  its  results,  for  tliat 
is  what  the  jiower  of  guaranteeing  means. 

I  have  given  the  practice  in  the  words  of  the  distinguished  originator,  feeling  that  if  it 
had  no  other  influence  to  back  it  than  Professor  Lister's  name  and  authority  it  ought  to 
have  a  fair  trial  and  be  honestly  tested. 

The  system  may  be  good,  and  if  so,  will  find  its  place  in  surgery,  but  over-confidence 
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in  itH  power  will  not   lirlp  it.      Like  otliors.  it  will  liave  to  he  jutl;j<Hl  hy  the  true  spirit  of 

ftcit^iitili<'  sur^«'ry,  luiil  by  thral  aloru' ;  Imt  liir.«t  let  us  liavt'  t\\v^  rafts, 

Teale's  amputation,  a  modification  of  the  skin  and  m>usoular  flap. — 

Tills  was   iiitixxJuced   "'to   procuru  a  more   Ui^dul   stuiup,  and   in   the   liopc  ol   soiufwluit 

(liniinishing  tlit*  mortality  of  the  operation.     It  is  pn»po:*e(l  to  amputate  by  u  long  and 

n  sViorl  rectangular  flap,  ttie   long  flap  folding  over  tlie  end  ot'  llie   bono  being  formed 

of  parts    gerierallj    devoid   of  large    bloodvessf Is    and    nerves,    whilst    those    iiujiortant 

structures  are  eontained  in  the  short  flap.     The 

fiize  of  the  iong  flap  is  de1ermin<'d  by  th*^  oirrnin- 

ference  of  the  lin^b  at  the  phice  of  am|jUTuii(in, 

its  length  and  its  breadth  being  each  eqnal  to 

half  tlie  eirai inference.     Tlie  long  (tap  is.  ihtre- 

fore,  a  perfect  square,  and  is  long  enough  to  h«ll 

easily  over   the  end  of  tlie  hotic.      !n   selet.'lijig 

tlu*  struelures  for  its  tbriiiation,  such   [.urt!<  niii>l 

be  taken  as  do  not  contain  tJje  larger  bloodvessels 

and  nerves.     A  flap  so  formed  will  be»  for  the 

most  part,  anterior  in  position,  as  far  as  regards 

the    general   aspeet    of   the    body,  but    superior 

when  the  patient  is  in  the  reenmbent  position,  as 

during  the  after-treatment.     The  thnrt  fln(*,  i  on- 

tttining  the  chief  vesiselsaiid  ni^rve^,  i;*,  in  leiigili, 

one-fourth  of  the  other  (Fig.  fiUH).     The  flaps 

being  formed,   the  bone  sawn,  ami  the  arlerien 

lied  or  twisted,  the  long  flap  is  folded  over  tlie  en*l  of  the  bone,  and  each  of  its  free  angles 

fixed  by  a  sutiiiv  to  tlie  convi^ponding  Iree  angle  of  the  .-hori  flap.     One   or  two  more 

sutures  may  be  re<(U»red  to  eomplete  tlin  transverse  line  of  union  of  the  Haps,  and  to  unite 
the  side  of  the  ^liort  to  the  corresponding  jiortioii  of  the  long,  as  well  as  the  refleele<I  por- 
tions of  the  long  flap  to  its  unreflected.  Thus  the  transveiHe  line  of  union  is  bounded  at 
eatdi  end  by  a  short  lateral  line  at  right  angleii  to  it." 

The  surgeon  should  be  careful  in  making  this  long  anterior  flap  not  to  scarify  it  with 
his  knife,  more  particularly  when  it  is  chiefly  skin,  f\^  in  the  leg,  since,  on  account  of  its 
length,  it  is  very  [irone  to  slough,  and  if  seaiified  this  lendeney  is  increased;  indeed,  this 
."loughing  of  the  long  flap  is  the  great  disadvantage  of  the  operation,  for  in  an  ordinary 
thigh,  twelve  indies  in  eircumt'erence,  a  flap  of  six  inches  would  have  to  be  made.  To 
secure  a  cicatrix  away  from  the  extremity  of  a  sti!ni(>  isi  a  point  of  great  practical  value, 
and  to  do  60  by  a  long  anterior  flap  is«  doubtless,  an  advantage  ;  but  this  often  requires 
more  soft  parts  than  are  generally  at  the  surgeon's  disposal,  unless  more  of  the  limb  be 
taken  away  than  ivquires  removal.  This  object  may,  however,  sometimes  be  secured  by 
making  a  shorter  anterior  flap  than  Teale  suggests,  and  dividing  the  bone  one  or  two 
inches  aljove  the  line  of  the  skin  flaps.  In  fact,  as  long  tis  the  anterior  (lap,  whether 
rectangular  or  oval,  is  of  suflicient  length  to  be  drawn  over  the  end  of  the  sfujnp  to  its 
posterior  aspect,  the  prineijile  of  Teale's  ojM-ration  is  observed. 

Mr.  Spenci?,  in  his  'Surgery,'  1871,  p»  74il,  tells  us  that  he  acted  much  upon  this  prin- 
ciple in  lHr»8,  making  one  long  anterior  skin  tind  rmisetdar  Jittp^  with  a  short  posterior, 
clearing  the  bone  for  nearly  two  inches  before  dividing  it. 


Teiilf's  Amtiutatlon. 


The  Mixed  Form  of  Amputation. 

The  mixed  form  of  amputation,  as  illustrated  by  Curden's  operation,  will  now  claim 
attention.  In  principle,  it  includes  a  combination  of  the  circular  and  flap,  already 
described. 

"The  openition  consists  in  reflecting  a  rounded  or  itemi-OTal  flap  of  skin  and  fat  from 
the  front  of  the  joint  (knee),  dividing  everything  else  straight  down  to  the  bone,  and 
sawing  the  bone  slightly  above  the  plane  of  the  mwseles,  thus  forming  a  flat-f'aeed  stump 
with  a  bonnet  of  integument  to  fall  over  it.  The  operation  is  simple.  The  ojieralor, 
standing  on  ihe  rifiht  side  of  the  limb,  seizes  it  between  his  left  foreflnger  and  thtunb  at 
the  S[)ot  selected  Jbr  the  base  of  the  flap,  and  enters  the  point  of  the  knife  close  to  his 
fing«T,  bringing  it  round  lb  rough  skin  and  fat  below  the  patella  to  the  spot  pressed  by  his 
thumb,  tlien  turning  the  edge  dovvnwartls  al  a  rigltt  angle  with  the  line  of  the  limb,  he 
passes  it  through  to  the  spot  where  it  tii"st  entered,  euiting  outwards  through  everything 
behind  the  bone.     Tlie  fltt[>  is  then  reflected,  and  ihe  remainder  of  tlie  soft  parts  divided 


974 


garden's  amputation. 


straight  down  to  the  bone ;  the  muscles  are  then  slightly  cleared  upwards,  and  the  saw  is 
applied.  Or  the  limb  being  held  as  before,  the  hand  and  knife  maj  be  brought  round 
under  the  limb,  as  in  the  circular  operation,  and  the  blade  entered  near  the  thumb  and 
drawn  round  to  the  opposite  side,  when  the  ham  may  be  cut  across  by  turning  the  edge 
of  the  knife  upwards,  and  the  operation  completed  as  before.  In  amputating  through  the 
condyles  the  patella  is  drawn  down  by  flexing  the  knee  to  a  right  angle  before  dividing 
the  soft  parts  in  front  of  the  bone;  or,  if  that  be  inconvenient,  the  patella  may  be  reflected 
downwards."     ('  Brit.  Med.  Journal,'  April,  1864.) 

This  operation  of  Mr.  Garden's  is  very  valuable,  not  only  as  applicable  to  the  knee- 
joint  to  which  it  was  originally  applied,  but  on  account  of  the  principle  of  the  practice  it 
embodies,  that  of  making  skin  flaps  and  the  circular  division  of  the  muscles.  The  practice, 
however,  was  not  new,  for  when  Mr.  Garden  begtm  it  in  1846,  Mr.  Syme  had  published 
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Cardea'a  ampntfttion,  with  long  posterior  flap. 

in  the  *  Edin.  Month.  Journ.  of  Med.  Science'  of  the  same  year,  his  modification  of  the 
circular  method  of  amputation  in  the  lower  third  of  the  thigh,  by  making  two  semilunar 
skin  lateral  flaps  and  oblique  section  of  the  muscles  down  to  the  bone,  dissecting  the  skin 
flaps  an  inch  or  more  upwards,  and  cutting  the  muscles  on  a  level  with  the  retracted  skin. 
Liston  also,  in  1839,  preferred  skin  flaps  alone  in  muscular  subjects. 

Accepting  it  as  an  operation  for  the  removal  of  a  limb  through  the  condyles  of  the 
femur,  I  have,  however,  found  it  advisable  to  make  a  slightly  longer  posterior  flap  than 
Garden  advises  {vide  fig.  699),  making  it  only  of  skin,  and  taking  care  to  make  the  long 
anterior  flap  broad,  with  a  base  corresponding  to  tlie  posterior  border  of  the  lateral  surface 
of  the  condyles. 

In  tills  operation,  there  is  but  a  slight  section  of  the  muscular  tissue,  and  beyond  the 
popliteal  artery,  few  vessels  of  importance  are  divided.  Tlie  stump  that  remains  is  like- 
wise remarkably  good,  being  long  and  broad  upon  which  patients  can  bear  their  weight 
without  pain.  This  operation  is,  I  believe,  applicable  to  a  far  larger  number  of  cases 
than  is  generally  thought,  and,  with  Lister,  I  look  upon  it  as  a  great  advance  in  surgery. 
It  is,  moreover,  far  safer  than  amputation  througli  the  shaft  of  the  femur. 

The  object  sought  in  all  these  long  anterior  flap  operations  is  to  procure  a  cicatrix  that 
is  placed  behind  the  stump  out  of  harm's  way,  and  so  long  as  this  end  can  be  secured  with- 
out sacrificing  more  of  the  body  than  is  absolutely  required  by  the  exigencies  of  the  case 
the  ami)Utation  is  good ;  and  it  is  a  matter  of  small  importance  whether  the  rectangular 
and  muscular  flaps  of  Teale,  the  convex  skin  flaps  of  Garden,  or  the  skin  and  muscle  as 
practised  by  Spence,  be  em[)loyed.  I  prefer  Garden's  flap  with  the  modifications  descrilx'd 
to  any  other,  and,  when  applied  to  the  knee,  where  it  is  most  applicable,  regard  it  with 
high  favor. 

Fio.  700. 


AmputatloD  of  the  leg  by  tho  mixed  method. 


Tills  "  mixed  method  of  aminitatlon"  has,  however,  a  wider  application  than  to  opera- 
tions about  the  knee, ;  and,  I  believe  it  to  be  by  far  the  best  operation  in  all  amputations 
of  the  leg  and  forearm.     It  combines  the  advantages  of  the  circular  and  the  flap  without 
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the  diwidvanlages ;  and  mrely,  if  ever,  crUs  for  the  snt-rifice  of  more  of  the  extremifj 

tluin  is  ahsolutely  required.      In  ils  j)erformnnt"o  tin."  l>vo  hiteral  skin  H.ijia  should  he  tnude 

sufficiently  long  to  meet  over  tUe  stuimyi  williout  stretching,  tlie  suiiTef>ri 

judg-ing  hy  his  eye  their  required  length,  while  the  muscles  should  he 

divided  by  a  circukr  sweep  an  inch  beh)vv  the  base  of  the  retracled  Haps, 

the  bones  being  Imred  to  this  extent  befort*  ihey  arc  divided  (Vig.  70(1). 

]Mr.   Cock   idcUuk'ii  the  inuscdes  in  the  Ikp,  but  I   hardly   think  this 

neeeesary  unless  the  skin  is  very  thin.     When  the  flaps  ure  brotight 

together  a  [►retty  stump  is  seen,  and  subsequently  it  turns  out  to  be  u 

very  good  one  (Fij?.  701). 

In  jimpntntion  of  the  forearm,  the  mixed  form  is  the  o|wration,  the 
slvtn  Haps  heiu^  made  from  the  anterior  find  posterior  aspects  of  the 
limb,  the  flap  amputation  executed  by  transtixioa,  being  wry  uinialis- 
faetory,  on  account  of  the  tendons  of  tljc  forearm  (Fig.  707). 

In  imiputatiou  ut  the  wrist-joint  and  elbow-joint  nothing  can  be  better 
than  this  mixed  method  (Figs.  7tKl»-Ut»),  the  surgeon  having  it  in  his 
power,  according  to  cireumstiuices,  to  make  one  long  anterior^  posterior, 
or  lateral  flap  cover  the  stump^  and  thus  to  secure  the  cieatrix  being 
out  of  harm's  way.  One  of  the  best  stumps  of  this  kind  I  ever  ob- 
tjiined  was  at  the  elbow-joint,  in  which  I  made  a  long  skin  posterior  Map,  the  cicatrix  sub- 
seejueutly  being  placed  above  the  condyles  of  the  bone  and  in  front  (  Fig.  70f>). 


Stinri|>  nftff  AQ  aro- 
piilatiouii^  Ihe  l«g  by 


SPECIAL  AMPUTATIONS. 

The  subject  of  amputations  as  a  whole  having  been  considered,  1  propose  now  to 
describe  ihem  in  detail  as  applicable  to  ditterent  parts  of  the  body,  and  l>egiti  with  the 
upper  extremity. 

Amti'tation  [or  Disarticulation]  at  the  .SnocLDER-JoiNx. 

This  operation  may  be  called  for  in  cases  of  injury,  when  the  arm  has  been  so  irre- 
parably injured  as  to  render  am  putaf  ion  through  the  tiiberositieB  iroposdible  or  excision 
inapidicable  ;  or  for  disease,  when 

too  extensive  to  be  taken  away  by  a  Fuj.  702, 

less  severe  measure  ;  the  surgeon  al- 
ways bearing  in  mind  that  large  \*iw- 
tious  of  the  humerus  miiy  be  resectetl 
with  advantage  so  long  as  the  chief 
vessels  and  nerves  of  the  arm  are  in- 
tact, and  that  am[)Utation  thmiigh 
the  liumerus,  h«nvever  high,  leavers 
a  far  better  stump  thmi  at  ilie  jrunt. 

After  this  tqaTtilion,  when  per- 
formed for  injury,  one  out  of  three 
cases  die  ;  but  when  for  disease,  one 
in  two. 

The  openition  is  best  performed 
by  means  of  the  double  flap  opera- 
tion. A  good  assistant  is  required 
to  eom[vress  the  subclavian  artery 
above  I  he  chi\  ich%  i>r  to  take  charge  of  the  axillaty  in  the  lower  flap.  When  ilie  right 
arm  ha*  to  W  amputated,  the  surgeon  should  stand  behind,  ami  when  the  left  in  front  of 
his  piitient  (Fig.  702)  ;  under  boih  cireiimslances  n  fkdtoid  Hnp  should  Wi  first  miide,  cut- 
ting fii.)m  without  inwards  from  the  posterior  part  of  the  axilla  to  an  inch  in  front  of  the 
acromion  process,  this  incision  including  in  its  sweep  the  whole  deltoid  muscle.  Having 
reflected  tliis  flap  with  a  few  hold  sweeps  of  the  knife,  the  head  of  the  humerus  should  be 
disarticulated,  the  knife  being  kejit  close  to  the  hone,  ami  the  lower  fljjp  mude,  three  or 
four  inches  long,  by  cutting  from  wilhin  outwards.  If  this  jmrt  of  the  operation  is  done 
witii  care,  the  main  artery  of  the  limb  will  only  be  divided  on  the  completion  of  the  second 
fla[t,  when  the  surgeon  with  liis  left  hand  can  secure  it  between  his  finger  and  thumb  until 
it  can  be  either  twisted  or  lied. 

During  the  lirat  step  of  this  amputation^  the  arm  should  be  held  well  out  by  an  assist- 
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ant,  but  during  the  second,  at  first,  near  the  body,  and  when  the  knife  has  passed  beneath 


the  head  of  the  bone  it  should  be  abducted. 
[Fio.  703. 


1% 

Ampntation  at  shonldcr-Joint  b7  Larrej't  method. 
From  Aabhnrat]. 


A  very  good  stump  usually  follows  this  oper- 
ation. At  no  joint  of  the  body,  however,  ia 
the  surgeon  more  compelled  to  form  his  flaps 
according  to  the  circumstances  of  the  case 
than  at  the  shoulder,  since  the  majority  of 
cases  of  amputation  at  this  part  are  for  in- 
jury, where  the  arm  has  been  wholly  or  par- 
tially torn  off,  when  the  surgeon  must  make 
the  best  flap  he  can,  and  at  times  no  flap  at 
all.  As  good  a  stump  as  I  have  made  at  this 
joint  was  one  in  which  a  piece  of  integument 
from  the  posterior  part  of  the  arm  was  alone 
available.  I  have  seen  many  cases  in  which 
the  flaps  sloughed,  and  yet  good  cicatrices 
followed,  the  soft  parts  being  readily  drawn 
forward  by  the  cicatricial  process. 

Some  surgeons  in  this  amputation  prefer 
making  an  anterior  and  posterior  flap,  by 
perforating  in  front  of  the  posterior  axillary 
fold  to  make  the  posterior  flap,  disarticulat- 
ing and  dividing  the  axillary  artery  in  the 
anterior  flap;  but  the  operation,  although 
good,  is  not  so  efficient  as  the  former. 

[Larrey's  method,  often  employed,  is  an 
illustration  of  the  oval  form  of  amputation, 
though  it  is  hardly  a  typical  oval  amputation.] 


Amputation  at  the  Arm. 

[Amputation  above  the  shoulder  is  occasionally  demanded,  and  the  scapula  and  clavicle 
are  then  to  be  removed,  wholly  or  in  part,  along  with  the  arm.  There  are  no  very  defi- 
nite lines  of  incision  for  this  formidable  operation,  which  must  be  avoided  by  excision 
when  possible.  If  required  to  perform  it  the  surgeon  makes  his  flaps  from  the  most  eli- 
gible portions  of  integument.] 

Excision  of  the  elbow-joint,  even  when  three  or  four  inches  of  the  humerus  are  taken 
away,  is  such  a  very  successful  operation  that  amputation  at  the  ami  is  never  called  for 
when  excision  can  be  entertained,  and  this  observation  applies  as  forcibly  to  cases  of  injury 
of  the  elbow-joint,  as  seen  in  civil  and  military  practice,  as  it  does  to  cases  of  disease. 


FiQ.  704. 


Fio.  705. 


Fio.  706. 


Amputation  of  arm  by  flap  operation. 


Amputation  at  elbow-Joint 
by  mixed  method. 


stamp  afier  ampa- 
talion  at  elbow-JoinU 


When,  however,  the  forearm  and  elbow-joint  are  hopelessly  injured,  gangrenous^,  or 
diseascfl,  amputation  may  be  demanded,  and,  therefore,  as  the  very  worst  cases  are  in- 
cluded in  this  category,  the  mortality  of  the  operation  is  great,  viz.,  one  in  three  for  injuries, 
and  one  in  ten  for  diseases. 

The  flap  operation,  as  already  described,  is  the  best  in  this  region,  the  anterior  flap 
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being  made  by  cuttinj;  from  without  inwards,  lowards  t)ie  bone,  excliidiDg  the  brachial 
artery,  and  the  posterior  by  trniistixing  all  that  remains.  In  a  very  large  muscular  arm, 
the  <skin  inp  and  oirt-ular  entt  tliro«o:ii  inu,M"le,  t,  e,^  tlie  mi'j'ef/ openuion,  may  b«?  performed. 
Amputating  by  double  flaps  and  liiinslixion  is,  however,  excellent  (Fig.  704). 

Amputation  at  the  Elbow-ioixt 

is  a  capital  operation,  and  ought  always  to  be  performed  in  preference  to  any  higher  opera- 
tion, when  ampntaiioa  of  the  fun^arm  is  impemlive,  if  the  condition  of  the  soft  parts  will 
allow.  By  this  o|»eration  an  excellent  stump  if'  obtainetl,  and,  us  in  otber  amputations  at 
joints,  with  lesj*  constitutional  disturl>ance,  and  probably  less  risk  to  life  than  alter  other 
methods  of  amputation.  I  liave  had  a  patient  k{j  jind  about  on  the  seventh  day  after  such 
an  operation,  the  wound  having  united  witlioiit  stny  iriniinatic  fever  or  other  disturhanee. 
It  should  t>e  performed  by  the  mixed  metliod  of  am()Utatiiig,  by  anterior  and  posterior 
skin  semi-circular  flaps,  beginning  and  ending  at  the  lower  extremities  of  the  condyloid 
ridges,  the  musieles  being  divided  transversely  on  completing  the  disarticuhition  (Fig. 
705).  In  the  drawing  of  tlie  stump  (Fig.  TOH)  the  posterior  flap  was  made  longer  than 
the  anterior,  in  order  thut  the  cicatrix  might  be  out  of  harm's  way.  I  have  peribrmed 
this  0()eration  on  six  occitsion;*,  ami  the  result  in  all  was  so  g<x>d  that  I  cannot  too 
strongly  advocate  it  whenever  the  injury  or  disease  will  allow  ;  in  fact,  it  ought  to  be 
performed  whenever  enough  integument  can  he  saved  to  cover  the  bone,  and  the  disease 
or  injury'for  which  amputation  is  called  !br  has  not  attacked  the  humerus. 

Amputation  at  tfte  Forearm. 

This  is  comparatively  a  rare  operation,  modern  surgeons  doing  their  ntmost  to  save  the 
band.  It  is  consequi'ntly  only  performed  when  ihe  hand  is  hopelessly  crushed^  or  so 
extensively  dipensed  as  to  forbid  any  other  treatment  being  entertained.  At  Guy's  Hos- 
pital It  was  peribrmed  only  eighty-four  time^  in  thirty  years  ending  1874 — on  forty-four 
occasions  for  injury,  nine  )iatients  dying,  or  one  in  five  ;  and  on  forty  occasions  for  disease 
with  five  deaths,  or  one  case  in  eighty  the  operation  being  performed  in  the  very  worst 
cases.  Amputation  of  ibe  lorearm  ought  always  to  be  pfM'formed  by  tlie  mixed  method  ; 
the  one  by  transfixing  being  very  unsatisfactory,  the  many  tendons,  &c,,  of  the  part  caus- 

Fio.  707. 


Ampiitatii.u  of  forearm  b]r  mixed  method. 


arged  ftaps,  and  thus  favoring  suppuration.  Two  well-cut  ami  fairly  long  semi-cir- 
cular skin  flaps  and  a  clean  circular  section  of  the  muscle.'*  are  preferable  to  the  flap 
operation,  ami  yield  a  goo<l  stump  (Fig.  707).  The  skin  is  usually  too  thin  for  one  long 
skin  flap,  and  there  are  too  many  tendons  for  a  Tenle's. 


Amputation  at  tiik  Wrist-.ioint. 

1  have  never  performed  this  operation,  nor  seen  it  done  ;  hut  I  have  seen  two  cases  in 
whieh  It  had  been  performed  years  before  for  injury,  and  in  both  the  stumps  were  con- 
stant sources  of  trouble  to  their  owners  during  the  winter  months,  from  their  being  the 
seat  of  chilblains  and  ulcerations,  on  account  of  the  feebleness  of  the  circulation  through 
the  thin  cntaneons  covering,  and  in  neither  could  a  good  hand  be  fitted  with  comfort. 
Both  patients  likewise  regretted  that  Hi**  amputation  had  nnt  been  performed  higher  up. 

Under  these  circumstances,  I  an»  disposed  to  follow  the  opinion  of  my  patients,  and 
cannot  advocate  the  operation.  If,  however,  it  be  called  for,  it  should  be  performed  with 
skin  flaps  and  the  circuhir  division  of  the  deeper  tissues,  or  by  the  pure  circular  operation. 

ft2 
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Oatline  diagram  for  amputation  of 
the  thamb  and  fingers. 


Amputation  of  the  Thumb  and  Fingers. 

A  knowledge  of  the  shape  of  the  articular  ends  of  the  bones  and  the  position  of  the 
different  articulations  of  the  hand  is  of  importance  in  all  operations  on  these  parts,  and  I 

have,  therefore,  supplied  a  figure  to  illustrate  these  points  as 
much  as  possible  (Fig.  708). 

The  surgeon  should  remember,  that  with  the  hand  closed, 
the  knuckles  are  formed  by  the  heads  of  the  metacarpal 
bones,  the  bases  of  the  phalanges  being  in  front,  and  thai  in 
the  second  and  third  rows  the  same  arrangement  holds  good. 
To  open  any  of  these  joints,  consequently,  the  line  of  incision 
should  be  anterior  to  the  knuckles  on  the  dorsal  aspect  and 
in  the  fold  of  the  fingers  on  the  palmar.  In  the  figure  it 
will  be  observed  also  that  the  two  distal  joints  are  concave, 
with  the  concavity  looking  towards  the  ends  of  the  fingers, 
while  at  the  metacarpal  joints  the  concavity  points  the  other 
way,  the  heads  of  the  metacarpal  bones  being  round ;  from 
the  palmar  surface  the  metacarpo-phalangeal  joints  are  at 
least  half  an  inch  behind  the  clefts  of  the  fingers,  correspond- 
ing pretty  nearly  with  the  palmar  furrow  of  the  hand,  this 
furrow  likewise  corresponds  with  the  upper  limit  of  the  syno- 
vial sheaths  of  the  flexor  tendons  and  with  the  bifurcation  of 
the  digital  arteries. 

In  amputating  at  the  phalangeal  joints  (Fig.  708,  c)  or 
through  the  bones,  anterior  and  posterior  semicircular  flaps 
are  better  than  one  long  flap,  although  this  may  at  times  be 
performed  with  advantage,  one  long  anterior  flap  (b),  after 
opening  the  joint  from  its  dorsal  aspect  (a)  being  the  most  common  shape ;  but  the  sur- 
geon must  in  these  cases  be  much  guided  by  what  skin  he  has  to  utilize.  As  a  rule,  it  is 
wise  not  to  take  off  the  head  of  the  proximal  bone,  though  when  there  is  not  sufficient  flap 
to  cover  it  the  surgeon  may  be  justi^ed  in  removing  its  head  with  bone  forceps. 

Amputation  of  the  fingers  at  their  metacarpal  joints  requires  much 
nicety,  and  in  all  the  fingers  the  surgeon  should  remember,  that  he  is  on  no  account, 
unless  absolutely  required,  to  interfere  with  the  palm  of  the  hand;  his  incision  in  the 
palmar  surface  must  never  go  beyond  the  fold  of  the  joint.  In  performing  this  operation 
the  surgeon  is  to  take  charge  of  the  amputated  member,  an  assistant  holding  the  hand, 
separating  the  fingers,  and  compressing  the  radial  and  ulnar  vessels.  With  the  hand  pro- 
nated,  a  vertical  incision  should  be  made  about  one  inch  long  with  a  strong  scalpel  over 
the  dorsal  aspect  of  the  head  of  the  metacarpal  bone,  and  from  its  distal  end  over  the 
joint  the  knife  should  be  made  to  pass  up  one  cleft  of  the  finger  close  to  the  bone  to  be 
removed,  round  the  palmar  surface  of  the  finger  in  the  fold,  and  through  the  second  cleft 
to  the  point  from  which  the  circular  incision  started,  the  tendons  and  ligaments  being 
divided  as  cleanly  as  possible  (Fig.  708),  [This  is  the  oval  method  of  amputation.] 
The  joint  can  then  be  opened  and  the  finger  removed.  In  a  laboring 
man,  it  is  wise  not  to  remove  the  head  of  the  metacarpal  bone  unless 
diseased,  although  in  the  higher  cUisses  it  is  sometimes  ex[)edient  to  take 

-J.        it  away  with  bone  forceps,  to  allow  the  neighboring  fingers  to  be  brought 

/^  — ^^  closer  together,  and  thereby  to  improve  the  aspect  of  the  hand.  With 
the  same  object  it  is  at  times  wise  to  take  otf  the  head  of  the  metacarpal 
bone  of  the  little  or  index  finger  obliquely,  t.  e.,  in  a  direction  sloping 
upwards  away  from  the  median  line  of  the  hand.  In  amputating  either 
the  little  or  index  finger  at  this  joint,  the  same  form  of  incision  may  be 
made,  the  outer  flap  under  both  circumstances  being  somewhat  larger 
than  the  inner,  in  order  that  the  cicatrix  may  be  placed  close  to  the  ad- 
joining finger,  and  thus  out  of  all  harm's  way.  If  the  incision  be  made  so 
as  to  allow  the  scar  to  fall  over  the  exposed  aspect  of  the  hand,  the  result 
is  very  inconvenient,  and  often  painful,  as  the  hand  naturally  rests  on  its 
outer  borders. 

The  same  arguments  apply  to  the  amputation  of  the  thumbs  one  long 
Hand  after  am-     external  skin  flap  adjusted  to  a  shorter  flap  in  the  cleft  being  far  superior 

potation  of  part  of      ^       ,,  ,  '      i      i  i    ^  n      '^j  »        t>    .    •.  ,        . 

thumb,  index,  and     ^^  *"*^  palmar  and   dorsal  flaps  usually  adopted.     But  it  may  be  here 
two  oQtcr  flngeri.     Stated,  that  amputation  of  the  thumb  ought  to  be  a  very  rare  operation, 


Fig.  709. 
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as  it  is  far  better  practice  in  all  cases  of  injury  to  the  tlmmb,  where  there  is  no  possibility 
of  saving  it,  simply  to  cut  ot?'  any  siiurp  [Htint  of  horiCt  trim  up  the  soil  parts,  and  ailow 
the  stump  to  gninuhite,  than  to  make  what  is  sometin\es  called  a  good  job  of  it  by  ampu- 
tating the  orgjin  higher  up;  for  any  stiinip  of  a  thumb,  however  short  or  ugly^  is  of  use. 
In  the  hand  here  tijiured  (Fig.  TOO)  the  man  wa.H  an  engineer,  and  he  has  been  able  for 
years  to  follow  Iiis  occupation  with  but  little  inconvenience. 

To  dojfscribe  other  amputations  of  different  parts  of  the  hand  h  unnecessary.  As  little 
as  possible  should  be  taken  away,  and  this  by  making  skin  Haps  only,  care  being  always 
ob§erved  to  divide  the  tetidons  by  a  clean  cut,  and  as  hif;h  up  as  possible.  The  ingenuity 
of  the  surgeon  and  the  wants  of  tiie  individual  case  will  suggest  the  best  nii\Hn.*^  by  which 
the  latter  can  be  supplied. 


Amputations  of  the  Lower  Extremity. 

These  are  of  more  importance  than  those  of  the  upper,  from  their  greater  severity. 
There  are,  moreover,  larger  operations,  more  d«nfrerou?i  and  possibly  raore  difficult. 

Amputation  of  the  thigh  at  the  hip-joint  is  a  formidable  o[)ei*ation,  and  ts 
only  jnsiifiable  under  desperate  conditions,  when  a  Hinb  is  irreparably  crushed  or  diseased, 
and  resection  of  the  liead  of  the  femur  with  more  or  less  of  its  shaft  is  out  of  question. 
When  performed  for  accidi-nt  it  is  almost  always  fatal,  not  ten  per  cent,  recovering;  for 
disease,  however,  it  is  more  successful,  the  risk  being  about  erjual,  although  alter  resection 
of  the  head  of  the  teniur  which  has  tailed  it  is  somewhat  better.  The  best  flaps  appear  lo 
be  the  external  and  internal.  The  patient  being  brought  to  the  edge  of  the  tjible,  with 
the  tuberosities  of  the  ischium  in  view.  Lister's  [Pancoast's]  valuable  abdominal  tourniquet 
h  to  be  adjusted  (Fig.  710),  but  not  screwed  uj)  till  the  patient  is  under  chloroform  and 
everytliing  prepared.  The  Burgeon  should  tlien  make  the  external  skin  flap  by  means  of 
a  semicircular  incision,  starting  from  the  tuberosity  of  the  ischium  downwards  and  outwards 
one  hand's  breadth  below  the  great  trochanter,  and  then  upwards  and  forwards  to  the 
centre  of  the  groiu  (on  the  outer  side  of  the  femond  vessels).  This  flap  should  then  be 
reflected  upwards  so  lis  to  expose  the  trochanter,  and  aliow  the  joint  to  be  opened*  and 
disarticulation  to  be  coiupleled  ;  the  limb  being  forcibly  abducted  by  an  assistant  to  facili- 
tate this  step.  lu  doing  this,  no  vessels  of  any  importance  are  divided,  while  the  most 
difficult  part  of  the  operation  is  performed. 


Fio.  710. 


Pi©.  7U. 


LUt«r'*  abdomln&l  tonrnliaet. 


AmpuUtlon  »t  hip-Jolut  by  exterukl  aud  InternEl  fl«pa, 


The  inner  flap  now  remains  to  be  made,  which  is  readily  done  by  transfixing  the  thigh 
on  the  inner  side,  inserting  the  knife  (twelve  inches  long)  in  the  anterior  wound,  passing 
backwards  close  to  the  inner  side  of  the  neck  of  the  femur,  and  bringing  it  out  near  the 
tuberosity  of  the  ischium  whert.'  the  external  incision  was  commenced,  and  then  cutting 
out  through  the  soft  parts,  including  the  adductors,  &c,  {Fig.  711).  In  doing  this,  all 
the  pelvic  muscles  are  separated  from  the  thigh  bone  at  one  clejin  sweep,  and  a  few 
touches  of  the  knife  complete  the  amputation.  Should  there  be  mucli  cause  to  fear  loss  of 
blood  the  common  femoral  artery  may  he  ligatured  in  the  wound  before  the  second  flap  is 
made,  or,  it  may  be  divided  and  twisted.  The  vessels  can  then  be  secured  in  the  ivay  the 
turgeon  proposes,  and  the  parts  brouglit  together,  the  two  flapa  usually  forming  an  excel- 


& 
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lent  covering  to  the  acetabulum.     The  wound  being  an  antero-posterior  one,  and  therefore 
good  for  drainage,  a  good  scar  results. 

This  operation  I  believe  to  be  better  than  the  anterior  and  posterior  flap  usually  ad- 
vised, and  which  is  thus  described  by  Erichsen  : — "  If  the  operation  be  on  the  left  side, 
the  knife  (twelve  inches  long)  should  be  entered  about  two  fingers'  breadth  below  the 
anterior  spine  of  the  ilium,  and  carried  deeply  into  the  limb  behind  the  vessels  directly 
across  the  joint,  its  point  being  made  to  issue  just  above  the  tuberosity  of  the  ischium. 
In  transfixing  on  this  side  care  must  be  taken  not  to  wound  the  scrotum  or  the  opposite 
thigh ;  the  back  of  the  knife  must  run  parallel  to,  but  not  against,  the  pelvis,  and  the 
point  must  not  be  held  too  high,  lest  it  enter  the  obturator  foramen.  The  anterior  flap 
must  then  be  rapidly  cut  downwards  and  forwards  about  five  inches  in  length.  The  limb 
must  now  be  forcibly  abducted  and  everted,  the  capsule  of  the  joint  opened.  So  soon  as 
this  is  done,  the  head  of  the  femur  must  be  pushed  up  by  forcibly  depressing  and  abduct- 
ing the  limb,  so  that  it  may  start  out  of  the  acetabulum ;  the  heel  of  the  knife  is  then 
passed  behind  it,  the  remainder  of  the  capsule  cut  across,  and  the  posterior  flap  rapidly 
fashioned  by  carrying  the  knife  downwards  and  backwards  through  the  thick  muscles  in 
this  situation  ;  the  posterior  flap  may  be  about  four  inches  long."  The  operation  is  theft 
to  be  completed  as  the  former.  In  both  these  operations  good  assistants  are  needed  to 
compress  the  bleeding  vessels  as  they  are  divided,  for  hemorrhage  and  the  shock  of  the 
operation  are  the  great  evils  to  be  feared.  Lister's  compressor,  however,  has  rendered 
this  serious  operation  safer  than  it  was.  [The  abdominal  tourniquet  is  often  called  Pan- 
coast's,  because  employed  by  Dr.  Joseph  Fancoast  of  this  city  in  18G0  to  control  the  cir- 
culation during  a  hip-joint  disarticulation.  The  instrument  used  by  him  had  its  pad  much 
thicker  on  one  side,  in  order  to  press  the  aorta  without  occluding  the  vena  cava.  Dr. 
Frank.  Woodbury  proposed  in  1874"  that  the  hand  of  an  assistant  be  introduced  into  the 
rectum  to  make  pressure  on  the  common  iliac  artery  during  the  performance  of  hip-joint 
amputation.  The  method  as  far  as  I  know  has  never  been  adopted.  Mr.  Davy,'  of 
London,  has  recently  proposed  introducing  a  lever  into  the  rectum  to  make  pressure  in  a 
similar  way.     This  has  been  done  successfully  in  a  number  of  instances.] 

Amputation  at  the  Tiiion. 

Primary  amputations  of  the  thigh,  taken  as  a  whole,  are  very  serious,  and  calculating 
cases  at  all  ages  more  than  half  die.  In  subjects  under  twenty  years  of  age,  however, 
better  results  can  be  recorded,  the  mortality  being  about  half  this  amount;  whilst  in  tliose 
over  forty,  the  average  is  worse,  age  having  here,  as  elsewhere,  a  striking  influence  on 
results.  Primary  amputations,  however,  in  the  upper  third  of  the  thigh  are  more  fatal 
than  those  in  the  middle;  and  these  again  are  more  fatal  than  amputations  above  the 
knee,  amputations  through  the  condyles  or  at  the  knee-joint  being  better  than  all.  The 
nearer  the  operation  approaches  the  body  the  greater  is  the  risk.  Still,  even  in  the 
worst  cases  of  compound  fracture  of  the  thigh,  when  death  seems  inevitable,  the  surgeon 
should  operate,  when,  by  so  doing,  any  reasonable  hope  of  saving  life  can  be  entertained. 

In  amputations  for  diseases  a  better  account  can  be  given. 

In  amputation  of  the  thigh  for  chronic  joint  disease  at  all  ages,  the  mortality  is  about  1  in 
4,  but  under  the  age  of  twenty,  1  in  17  ;  while  over  that  period  it  is  1  in  3,  the  difl^erence 
in  the  mortality  of  the  operation  at  the  two  periods  being  very  great.  Tlius,  taking  all 
ca:*es  of  chronic  disease  together,  out  of  89  of  my  own,  13  died;  of  99  of  Callender's,  28; 
of  o4  of  Mac  Cormac's  (*  Dublin  Journal,'  18G8),  10;  and  of  106  of  Holmes's,  30;  mak- 
ing a  total  of  348  cases,  of  which  81  died,  or  1  in  4.  In  subjects  under  twenty  years  of 
age,  out  of  G9  cases  of  Callender's  and  my  own,  4  died,  or  1  in  17  ;  and  of  119  cases  over 
twenty  years  of  age,  38  died,  or  1  in  3  ;  amputation  of  the  thigh  for  chronic  joint  disease 
being  nearly  six  times  more  successful  in  early  than  in  middle  life. 

This  operation  in  the  upper  or  middle  third,  when  the  muscles  are  thick,  is  best  |>er- 
formed  by  means  of  anterior  or  posterior  skin  flaps  and  the  circular  division  of  the  mus- 
cle, or  by  the  flap  operation  as  illustrated  in  Fig.  694,  the  anterior  flap  being  made  by 
cutting  from  without  inwards,  and  the  posterior  by  perforating.  The  operation  by  latend 
flaps,  whether  made  of  skin  or  muscle,  or  skin  alone  and  circular  muscle,  is  not  satisfac- 
tory, the  bones  having  a  tendency  to  appear  at  the  upper  angles  between  the  flaps.  In 
amputation  at  the  lower  third  one  long  anterior  flap  may  be  made,  and  a  short  posterior, 
as  previously  described  under  Garden's  operation  (Fig.  699). 

['  'American  Journal  of  Medical  Sciences,'  January,  1874. 

«  •  Lancet,'  April  26,  1879  ;  '  British  Medical  Journal,'  May  18,  1878.] 
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Mr.  W.  Stokes,  of  Dublin,  advocates  ('  ]V[t*d.-Chir.  Trans.,'  1870,  *  Dublin  Journ.  of 
Med.  Sci.,*  1875)  tliij  snpm-cond^loid  ampntafion  of  the  thigh*  in  which  the  femur  is 
divided  at  least  half  an  inch  above  the  antero-9U|>i^rior  cd^e  of  the  comlyloid  cnnilage, 
and  the  patella  deprived  of  its  cartilaginous  surfsiee  is  applied  to  the  same  surface,  and 
fixed  there  with  carbolized  catgut  suture;!.  The  anterior  skin  fiap  is  made  oval,  and  tbe 
posterior  fnlly  one-third  of  the  length  of  the  anterinr. 

I  have  performed  this  operation  in  one  case  with  a  good  result,  and  liave  seen  it  per- 
formed on  several  previous  occasions  by  my  collea{»ue.H  with  success.  I  think  well  of  it, 
and  would  f5wggest  a  wider  trial.  My  colleague,  Mr.  Jucobson,  has  written  an  interesting 
paper  on  it  ('  Guy's  Hosp.  Heps./  1878). 

This  otjenuion  ditlers  from  what  is  known  as  GrJtli*s  in  the  section  of  the  femur,  being 
about  one  inch  higher  up. 

Amputation  at  tiik  Knee-joint. 

This  is  an  excellent  operation  in  all  ways,  and  one  that  should  always  be  performed  in 
preference  to  any  hi^^her  amputation  when  the  special  circumstance*  of  the  case  will 
allow.  It  is  ap|Mtrent!y  attended  witb  less  risk  to  life  than  when  a  section  of  the  bone  is 
made,  and  yields  an  excellent  and  serviceable  stump,  on  which  the  weight  of  lh*>  body 
can  generally  be  sustained.  Velpean  revived  the  o[>eration  in  1830,  whih?  Mr.  Pollock 
recalled  the  attention  of  Londf>n  snrgeon*  to  the  siihjrol  (' Med.-Cbir.  Trans./  1S7D). 
In  bis  pajnir  he  stales,  that  up  to  1870,  \>i  eases  of  the  kintl  Imil  taken  place  in  England, 
and  that  VJt  died,  or  one-fourth  ;  but  since  then  the  o[M*ratinn  has  lieen  more  common. 

I  have  now  performed  it  twenty-three  times.  On  7  occasions  fnr  eorapound  fracture 
of  the  leg,  5  of  which  recovered  ;  in  13  cases  for  chronic  disease  of  the  knee-joint  or  leg, 
11  of  which  recover««J  ;  and  in  3  cases  for  gangrtMic--.  uf  the  leg 
from  arterial  ubstniction,  one  of  which  alone  recncred,  the  ope- 
niiion  in  the  other  two  having  failed  to  save  life. 

In  only  two  or  three  of  the  cases  did  I  remove  the  pai»dla. 
In  all  the  fiuccessfiil  cases  excellent  stumps  were  obtained  (Fig. 

712).       ,       ,  .  .  \^^ 

In  performing  this  operation,  a  long,  broad,  anterior  flap  should 
be  made,  which  must  of  necessity  be  of  skin,  and  also  a  tolembly 
long  ^josterior,  for  it  is  remarkable  to  what  an  extent  the  posterior 
flap  always  retracts.  1  prefer  to  make  my  postrM-ior  Hap  about 
two-thirtis  the  length  of  the  anterior,  and  of  skin  only,  aod  tc* 
divide  the  muscles  and  deeper  structures  by  cutting  from  behind 
forwards  for  about  an  inch  below  the  Joint  end  of  the  tibia,  and 
not  after  disarticulation;  the  poplite^il  arlen.'  being  thus  ilivided  low  down  where  it  is 
readily  secured.      The  patella  should  not  be  removed  except  when  diseased. 

When  the  operation  has  been  com|deti*d,  and  ihi.'  articular  surface  of  the  femur  is  I'oinid 
not  to  be  healthy,  or  reparable,  or  the  tlaps  too  short,  the  condyles  should  be  taken  away, 
a  tliin  rounded  section  of  bone  being  removed*  or  more  if  the  necessities  of  the  ease 
demand.  [The  saw  shotdd  be  so  directed  as  to  remrjve  the  jirorainent  posterior  portion  ol 
the  condyles.]  Dr.  Brinton  (^Philadelphia  Med.  Times,'  liS72),  advises  the  inter-articu- 
lar semilunar  cartilages  being  left. 

After  the  operation,  a  troublesome  suppuration  occaaiomilly  takes  place  in  the  synovial 
bursa  beneath  the  extensor  muscles  of  the  thigh,  and  when  it  occurs  it  should  be  dealt 
with  by  free  iuciaions. 


Fki.  712. 


Stump  iiftfir  ftmyntAtioo  at 
thu  Uf(  knco-jolut. 


Fio.  713. 


Pio.  714. 


BUphoQ  Bmlth'ft  method  of  amputkllaj;. 


FoAterlor  •apect  of  Mtumii  After  8.  Bmltb's 
ampaUtiou  ut  koefvjoint,  sbowlag  cicatrix. 


Stephen  Smitli,  of  New  York,  has  suggested  (*  Amer.  Journ.  of  Med.  Sci.,'  Jan.  187<^) 
the  formation  of  two  lateral  akin  flaps  tor  this  atDputatiou,  each  (hip  to  be  formed  by  an 


982  AMPUTATIONS   OF   THK   FOOT. 

incision  commencing  one  inch  below  the  tubercle  of  the  tibia,  and  carried  downwards  and 
forwards  over  the  side  of  the  leg  {vide  Fig.  713)  until  it  reaches  the  under  surface,  when 
it  is  curved  towards  the  median  line.  I  have  adopted  this  method  on  six  occasions  with 
excellent  results,  and  am  disposed  to  think  it  the  best.  The  stump  left  is  very  good,  the 
cicatrix  being  vertical  and  placed  well  behind  the  lower  end  of  the  femur  (Fig.  714). 

Amputation  at  the  Leg. 

Amputation  of  the  leg  for  disease  is  a  very  successful  operation,  only  about  one  case  in 
twelve  proving  fatal.     In  young  life  it  is  more  successful  than  at  a  later  period. 

Amputations  for  injury  are,  however,  very  unsuccessful,  at  least  60  per  cent.,  or  more 
than  half  the  cases,  dying.  Pyaemia  is  a  more  common  cause  of  death  after  this  form  of 
amputation  than  even  that  of  the  thigh,  it  being  fairly  proved,  that  the  larger  the  section 
of  the  shaft  of  a  bone  tl>e  greater  the  liability  to  blood-poisoning. 

Amputations  of  expediency  in  the  leg  are  as  dangerous  as  those  for  injury. 

This  operation  in  the  upper  two-thirds  is,  doubtless,  best  performed  by  the  mixed 
method,  by  two  skin  lateral  flaps  and  the  circular  division  of  the  muscles,  as  already 
described  (Fig.  700).  When  the  condition  of  the  soft  parts  forbids  such  an  operation, 
other  flaps  may  be  made,  any  form  being  allowable  to  avoid  sacrificing  more  of  the  limb 
than  is  necessary.  In  the  lower  third  of  the  leg,  Teale's  amputation  is  good,  the  long 
anterior  flap  not  being  too  long  or  so  liable  t<#slough.  The  long  muscular  flaps,  and  more 
particularly  the  posterior  calf  flap,  cannot  be  recommended.  In  the  lateral  flap  operation, 
Mr.  Cock,  who  always  includes  the  muscles  and  makes  the  flaps  long,  turns  out  excellent 
stumps.  Some  surgeons,  in  this  mixed  method,  make  anterior  and  posterior  skin  flaps, 
but  they  possess  no  advantage  over  the  lateral ;  while  the  anterior  flap,  falling  over  the 
edge  of  the  tibia,  is  apt  to  slough  or  to  form  unpleasant  adhesions.  In  dividing  the  tibia, 
its  anterior  edge  should  be  rounded  off  with  the  saw. 

Amputations  of  the  Foot. 

In  no  part  of  the  body  has  an  improvement  in  surgery  shown  to  a  greater  advantage  than 
in  the  foot,  for  in  none  has  so  much  been  done  in  the  way  of  conservatism.  Where  for- 
merly amputation  of  the  whole  foot  was  common,  we  have  now  Hey,  Chopart,  Syme, 
Firogoff,  the  subastragaloid,  and  Hancock's  operations,  all  based  upon  the  well-established 
position  that  governs,  or  ought  to  govern^  all  amputations,  viz.,  that  no  more  of  the  body 
should  be  removed  than  the  necessities  of  the  individual  case  require,  or,  in  other  words, 
upon  the  principle  of  '*  the  least  sacrifice  of  parts."  To  amputate  a  foot  where  anything 
less  would  suffice,  in  the  present  age,  is  regarded  as  almost  criminal,  and  surgeons  gen- 
erally accept  Hancock's  well-put  question,  in  his  valuable  lectures  at  the  College  in  1866, 
*'  Can  anything  be  more  un philosophical  than  to  advocate  the  sacrifice  of  any  bone  or 
joint  of  the  foot  for  no  other  reason  than  that  a  particular  operation  should  be  performed?" 
('Lancet,'  1866.)  Indeed,  this  principle  of  practice  should  be  uppermost  in  the  mind  of 
every  surgeon  called  upon  to  treat  any  local  disease,  and  in  the  hand  and  foot  it  should  be 
so  pre-eminently.     Accepting  it,  therefore,  Hancock's  three  other  dicta  necessarily  follow — 

That  we  should  perform  our  operation  as  close  to  the  disease  or  damaged  structure,  and 
preserve  as  much  of  the  foot  as  we  possibly  can  do  with  safety  to  our  patient. 

That,  where  practicable,  we  should  cut  through  the  tarsal  bones  with  a  saw  in  prefer- 
ence to  disarticulating  them. 

That  we  should  avoid  the  destruction  of  parts  whenever  we  can  do  so. 

These  views  of  Hancock  accord  so  closely  with  those  I  have  attempted  to  lay  down  as 
guides  to  the  surgeon  in  the  surgery  of  other  parts  of  the  body,  that  I  have  given  them  in 
his  own  words,  and  placed  them  as  leading  principles  of  practice  in  the  surgery  of  the 
foot.  I  believe  them  to  be  of  no  less  scientific  than  practical  value,  and  desire  that  the 
student  have  them  always  before  him  in  the  treatment  of  every  case  of  local  injury  or 
disease.  Indeed,  it  is  upon  this  principle — viz.,  "  the  least  possible  sacrijice  of  parts" — 
most  of  the  operations  of  the  foot  are  undertaken,  and  it  is  well  to  remember,  that  of  the 
different  amputations  that  have  been  recommended,  each  succeeding  one  is  only  a  degree 
more  severe  than  the  preceding,  and  that  none  of  them  are  called  for  until  minor  measures 
have  altogether  failed,  as  the  surgeon  in  the  present  day  takes  away  diseased  bone  or 
bones  without  fear,  leaving  nature  to  repair  the  breach,  and  in  this  confidence  he  is  rarely 
deceived.  I  have  taken  away,  in  one  case,  the  whole  second  row  of  tarsal  bones,  and  in 
another,  the  three  cuneiform,  scaphoid  and  cuboid  with  excellent  results.     I  have  removed 
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Fool  after  EtnpnUtton  of  Ihc  foor  ouior  low 
witb  ilioir  moUitnrhttl  bouo«.  two  cxii^rual 
cuu«tf<^rm  ftiul  eubi>l(l  boaos.  Koy'a  eii«e. 
■  nuj'H  IToap.  Rep.'  IKdG. 


Frn.  71 G. 
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the  necrosed  os  caleia  wiiU   so  liitle  ilL^formity  that  Fm.  7l:i 

tht?  loss  could  hardly  be  detected,  and  taken  away 
on  seveml  occnsjons  the  upper  artienkting  surlace 
of  the  astragalus  for  disease,  with  a  result  which  hns 
astoiiifshed  me>  no  extenml  deformity  remaining,  and 
movement  of  the  nnkh?  being  almo:4t  complete.  Mr. 
Key  in  Ih;]G  took  away  the  whole  of  the  outer  part 
of  the  foot  for  injury,  lenvinj;^  only  the  oa  cak'is*  as- 
tragalus, scnphoid,  inner  cuneiform  bone,  Jind  great 
toe  {vide  Fig.  715;  'Guy's  Rep.,'  18;J<>),  from  a 
boy,  jet.  17,  who  subsequently  hml  a  useful  and 
sound  foot.  Jlore  recently  Mr.  IJirkftt  has  done 
llie  Stttnewith  a  like  suecess.  Single  nietii(;iriial  and 
tarsjil  bones  when  in-eparubly  di-seased  may  he  removed  with  some  confidence  of  a  good 
result  being  obtained,  and  any  of  the  operations  1  nm  about  to  describe  should  only  bn 
undertaken  when  less  severe  measures  ore  inupplicable. 

Upon  this  principle  the  amputations  of  He_t  and  of  Lisfranc  were  hailed  with  satisfac- 
tion, Hey's  consisting  of  the  disarticulation  of  the  metatarsal  lM)neft  from  the  tarsal,  or 
the  section  with  the  sfiw  of  the  metatjirsal  or  tarsal  bones,  Lisfnine  suggesting  (he  disar- 
ticulation. [Lisfmnc'."*  method  is  a  disarticulation  simply*  while  Hey's  is  usually  de- 
scribed as  a  disarlicuhitioti  of  the  outer  joints  with  a  section  by  ilio  saw  of  the  interntvl 
cuneiform  bone.]  Cho|)art's  amfjutation,  again  at  the  mecHo-tarsal  joints,  and  Syme's 
amputation  at  the  ankle-joint,  Pirogoff''s,  which  is  a  roodilication  of  Syme's,  a  part  of  the 
ofl  calcis  being  preserved,  have  all  the  same  end  in  view.  Tlie  subastragaloid  amputation, 
as  recorded  by  Malgaigne,  to  save  the  astragalus  and  ankle-joint,  is  based  upon  the  same 
principle,  and  Hun<'ock's  jimputjition  to  sjive  the  posterior  part  of  the  os  calcis  witli  tho 
astragalus,  goes  still  further  in  the  way  of  conservatism. 

All  these  openitions  have  their  own  vsilue,  and  each  is  applicable  to  its  own  cla:?«  of 
cases  ;  where  the  minor  measure  will  sutfiee^  the  major  is  out  of  all  question^  the  principle 
of  tiie  least  possible  sacrilice  of  parts  being  the  one  u:i)on  which 
they,  a«  ail  other  ampiitntionB,  should  be  based. 

Before  considering  ihe  ditferent  forms  of  {imputation  it  will 
be  well  to  consider  briefly  the  surgical  guides  to  the  foot  as  ex- 
pressed by  its  anatomy,  for  although  in  cases  of  disease  tliese 
goidea  are  greatly  obscured,  tliey  are  still  of  value,  and  in 
cases  of  injury  they  are  always  reliable.  The  accompanying 
figure  will  help  the  student. 

On  the  imter  side  of  the  foot,  not  far  from  the  inner  malletJ- 
lus,  the  tubercle  of  the  scaphoid  (a)  is  to  be  felt  iis  a  marked 
prominence ;  about  half  an  inch  m  front  of  this  will  be  found  the 
articulation  witl*  the  cuneiform  bone  (n),  and  one  inch  Iieyoml 
this  the  joint  which  the  surgeon  will  have  to  ojien  is  Lisfrane's 
or  Hey's  o|»eration  (c) ;  just  above  the  tubercle  of  the  sca[>hoid 
will  be  found  the  articulalion  with  the  astragalus,  the  line  of 
Chopart's  amputation  (d). 

On  the  outer  side  of  the  foot,  one  inch  below  the  external 
malleolus,  a  sharply  defined  p>rojt'ctiou  will  always  be  felt,  which 
is  the  peroneal  tubercle  (k),  and  half  an  inch  in  front  of  this 
wilt  be  found  the  joint  wliit:h  separates  the  os  calcis  from  the 
cuboid,,  this  joijit  forming  the  outer  guid*'  to  Chopart's  awipu- 
tation.  Half  an  inch  in  front  of  this  again,  or  one  inch  from 
the  tubercle,  the  prominence  of  the  liflh  metatarsal  bone  is 
always  to  he  felt  (it),  the  line  above  this  prominencf  indicating 
the  articulation  with  the  cuboid  bone,  which  forms  the  outer 
btnuidary  of  the  incision  for  Hey's  or  Lisfranc's  ojirnuion. 

All  these  points  should  he  looked  for  in  the  healthy  foot, 
and  learnt  so  as  to  be  readily  recognized  in  the  injured  or  diseased. 

Hey's  Amputatiox  (Lisfranc's). 

The  credit  of  introducing  this  operation  must  be  accorded  to  Hey,  for  the  date  of  the 
first  case  he  published  was  175)7,  whereas  Lisfranc's  paper  was  only  published  as  a  sugges- 
tion in  1815. 
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CHOPART's    AMPL'TATlOjr. 


The  operation  consists  in  tKe  removal  of  nil  the  toea  with  the  metuLarsal  bones  by  difl- 
articiilMtion,  althoiijili  it  see^-uis,  from  reading  Hey's  observiitioii  (1S|4),  thai  diifarliculH- 
tion  of  the  metatarsHl  hones  was  not  essential,  since  in  one  of  the  two  roses  recorded,  tlie 
cnboid  bone  w:is  removed  with  some  part  of  the  astra}j;uhi.>i,  and  the  second  '*  the  ]»roject- 
ing  |xirt  of  the  first  cuneiform  bone  which  supports  the  ^[reat  toe  was  divided  with  a  saw,'* 
and  in  others  he  stated,  that  he  sawed  througji  the  metatarsal  bones  when  the  joints  were 
not  removed. 

"  The  operator,"  writes  Malgaigne,  in  describing  it,  "  should  use  a  small  knife  with  a 
solid  stronjnj  hiit-k,  and  only  one  edj^e.  In  opemtin^  on  the  right  foot  the  patient  sliould  lie 
on  his  hack,  and  the  *iiirgeon,  facin;^  the  foot,  sljould  grasp  it  with  his  left  hand,  the  thumb 
and  finger  respeiUively  resting  on  the  well-marked  bony  projection  of  the  metiitarsal  bone 
of  the  little  toe,  and  the  base  of  that  of  tlie  great  toe  placed  one  inch  in  front  of  the 
tubercle  of  the  scaphoid.  Half  an  incli  in  front  of  these  points  an  incision  with  its  con- 
vexity downwards  is  lo  be  made  across  the  dorsal  aspect  of  the  foot,  divitiing  all  the  soft 
parts  down  to  the  bones  by  a  second  cut.  The  jdantar  ilap  is  then  to  be  made  by  two 
lateral  incisions  carried  from  the  base  of  the  dorsal  fhip  along  the  metatarsal  bones,  and 
joined  by  a  curve<l  incision  made  on  a  line 'beyond  the  ball  of  the  great  toe.  This  Hap  is 
to  be  longer  on  the  inner  than  on  the  outer  side,  because  the  internal  cuneiform  bone  is 
thicker  than  the  cuboid,  and  it  is  to  include  all  the  tissues  down  to  the  bones.  Disarticu- 
lation has  next  to  be  performed,  and  this  is  best  done  from  the  dorsal  region  when  the 
parts  are  put  firmly  on  the  stretch  by  depressing  the  toe.  The  operator  then  places  the 
point  of  the  knife  on  the  outside  of  the  joint  and  carrj'ing  itn 
edge  inwards  lie  opens  it  us  far  as  the  liiird  metatarsal  bone. 
Around  here  he  carries  the  knife  half  a  line  forwards,  incised 
almost  transversely,  and  thus  reaches  the  second  metatarsal* 
Here  he  must,  above  all  things,  remember  the  general  precept, 
nnt  to  engage  his  knife  in  the  joint,  but  to  work  only  with  its 
point,  atid  lo  conline  himself  to  the  division  of  the  ligjiraenls. 
\Vlien  this  inslTument  has  reached  the  second  metatarsal  bone, 
III'  rpiits  this  side  of  the  articulation  to  attack  the  inner  side. 
This  is  well  done  by  irLsertitig  the  knife  between  tho  shaft*  of 
the  first  and  second  met^itarsal  bones  with  its  edge  upwards,  and 
with  a  backward  and  forward  motion  «lividing  the  ligamenu 
holding  the  second  bone  in  place,  this  fact  being  indicatetl  by  the  sudden  loss  of  re^istaiico 
which  the  surgeon  feels  when  pressing  the  toes  doAvnwurds,  and  by  the  sudden  separation 
of  the  tarsus  from  the  metatarsus.  Disarticuljuion  is  then  to  be  completed  and  the  pluuliir 
flap  sha[»ed  by  cutting  forwards  close  to  the  bone.  A  long  dorsal  flap  may  be  made  when 
the  [ilantar  llup  must  be  short." 

The  parts  arc  then  to  be  brought  together  by  sutures,  after  securing  the  ve^sfls  by- 
torsion  or  the  ligature  and  cutting  otf  ragged  tendons.  The  foot  should  lie  fixed  upon  a 
splint,  with  the  leg  semi-flexed  upon  its  outer  side,  and  treated  on  ordinary  principles. 

The  stump  left  after  this  operation  is  got»d,  and  the  operation  one  that  ought  to  be  per- 
formed when  the  toes  and  metatarsal  bones  alone  require  removal. 


Pia.  717. 


Stomp  ttfe^r  tlfj'*  nmpntatioa. 
Frotii  Uey't  work. 


CnorART's  Amputation 

is  an  excellent  and  valuable  operation  ;  and  shonld  always  be  performed  in  preference  to 
any  higlier  measure  when  disease  or  injury  is  conHned  lo  the  fore  part  of  the  foot.  The 
great  theoretical  objection  brouglit  against  it — the  subseqwent  drawing  up  of  the  heel  and 
the  conse(pient  pointing  of  the  stump — has  really  little  weight,  since  it  cin  be  provided 
against  by  tlje  division  of  the  tendo  AchilHs  at  the  time  of  the  operation,  or  8ubse<|uenily, 
should  the  difficulty  occur.  In  many  cases  of  my  own,  the  tendons  have  never  been 
divided.  My  colleague,  Mr.  Cock,  wlio  has  performed  this  o{)eration  many  times,  thinks 
most  highly  of  it,  and  never  has  had  to  amputate  subsequently  on  account  of  the  pointing 
of  the  stump.  H«i  believes  that  this  can  always  be  prevented  or  cured  by  the  division  of 
the  tendo  AchlUis  on  the  tirsl  indication  of  such  a  malformation.  It  was  introduced 
into  English  practice  in  1828,  by  the  late  Mr.  James,  of  Exeter,  and  to  the  notice  of 
Scotch  surgeons  by  Professor  Syme,  who  subsequently,  however,  renounced  it  in  favor  of 
his  own  O[>eration  at  the  ankle-joint.  He  did  so  on  account  of  the  objection  already 
stated,  and  because  in  such  partial  amputations  the  [)art  of  the  tarsus  left  behind,  though 
ap[>nr€»ntly  sound  at  the  time,  nmy  become  affected  with  the  same  disease  at  u  later  |>eriod. 
But  such  an  argument  may  be  brought  against  all  operations  less  than  the  removal  of  a 


SUBASTRAGALOID    AMPUTATION. 


985 


diseased  part  fur  from  the  seat  of  mischief,  and  is  now  fairly  repudiated  by  modern  surgeons. 
In  fact,  nil  excisional  and  conservative  surgery  is  based  upon  an  «|i[)osite  supposition,  the 
loL'a!  nature  of  disease  becounag  daily  more  acknowledged  and  acted  upon. 

The  operation  may  be  described  as  the  amputation  of  the  fore  part  of  the  foot, 
anterior  to  the  astrii^iikis  and  os  calcis,  or  aa  the  medto-targal  anipiiitfition.  On  the  right 
foot  it  should  be  commenced  by  making  a  slightly  convex  Hap  from  the  dorsal  aspect  of 
the  foot,  cominencinnr  half  an  inch  behind  the  prominence  of  the  metatarsal  bone  of  tho 
little  toe,  aad  terminating  at  t!ie  tubercle  of  tiie  scaphoid,  tho  surgeon  grasping  the  foot, 
with  his  index-finger  on  one  point  and  hia  thumb  on  the  other.  The  skin  is  the  fir^t  part 
to  be  divided,  and  subsequently  on  the  level  of  its  retraction,  all  the  tendons,  &Cm  are 
cut  through  doAvn  to  the  hones  or  joints,  the  ariicuialions  are  then  opened,  beginning  at 
the  scaphoid  joint;  the  foot  should  be  forcibly  bent  downwards  to  facilitate  this  part  of 
the  operation  ;  the  plantar  flap  h  to  he  made  by  cutting  forwards,  and  in  doing  this,  care 


Fio.  718. 


Fio.  719. 


Cbopart's  »mpaUtton. 


Stump  nflor  Cltui)iit-('»uiniiuUtIon. 


should  be  observed  to  keep  the  knife  close  to  the  bones  on  the  sole  of  the  foot,  in  order 
that  the  soft  parts  may  be  divided  xvith  as  clean  a  cut  as  possible  ;  the  llap  sliould  be  long 
mm]  extend  as  far  as  tlie  balls  of  the  toes,  the  longer  on  its  inner  than  outer  auspeet  (Fig. 
718).  All  ragged  tendons  nia}'  be  cut  off  shorty  nnd  the  [tarts  brought  together.  If  there 
be  any  difficulty  in  Ivringing  up  the  fore  part  of  the  stump,  or  any  retraction  of  the  heel, 
the  tendo  Achillipi  should  be  divided  at  once,  but  if  no  such  ditlieulEy  ia  exj)erienced,  stieh 
a  measure  ii*  unnecessarj-.  In  drei*!^ing  the  stump,  a  good  opening  for  drainage  should  be 
left.  Fig.  7 ID  illustrates  the  condition  of  the  stump  a  year  after  the  ojieration  in  which 
the  tendo  Achillis  was  not  divided. 

On  one  occasion,  1  performed  this  mcdio-tarsal  operation  for  injurj',  making  two  lateral 
flaps  from  the  dorsum  and  sides  of  the  loot,  the  integument  of  the  scde  having  been  de- 
stroyed.    A  good  stutup  resulted. 

SCBASTRAGALOID  AmPUTATIOX 

follows  next  in  order  amongst  the  amputations  of  the  foot,  and  is  the  removal  of  as  much 
as  is  taken  away  in  Chopart's  amputation,  with  the  addition  of  the  os  calcis.  It  should 
be  performed  wlien  the  disease  for  which  an  operation  is  recpiired  involves  these  |iarta, 
nnd  yet  leaves  the  astmgalus  and  ankle-joint  sound.  It  Heems,  according  to  Velpeau 
('  Operative  Surgery,^  1839),  to  have  been  first  performed  by  M.  de  Lignerolles,  and  sub- 
sequently by  Textor,  although  AlaJgaigne  in  184G  described  the  operation  as  his  own 
without,  mentioning  these  facts. 

It  is  made  by  a  heel  flap  as  in  Syme's  amputation,  aiid  a  dorsal  fhip  as  in  Chopart's, 
the  foot  being  removed  by  opening  the  joints  between  the  scaphoid  and  astragalus,  and 
that  between  this  latter  Wne  and  the  caleis. 

"  The  stump  resulting  from  the  subastrogaloid  amputation  appears  to  me,"  writes  Han- 
cock, *'  to  be  perfect ;  it  is  roundt  and  of  good  form;  the  cicatrix  is  tiriu^  and  well  up  in 
front,  and  the  bottom  of  the  8tiimi>  is  perfectly  covered  by  the  natural  heel  tissue."  N6!a- 
ton  says  tbia  form  of  amputation  *' has  been  found  to  suqwiss  all  amputations"  (*Clin. 
Surg.'j. 
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Hancock's  operation  most  be  looked  upon  as  a  modification  of  the  subastragaloid, 
in  the  same  way  as  PirogofTs  is  a  modification  of  Sjme*s,  for  Hancock  saves  the  tuber- 
osity of  the  OS  calcis  and  turns  it  up  to  be  united  to  the  lower  surface  of  the  astragalus, 
from  which  he  take^  a  slice  of  bone.  It  may  be  adopted,  when  in  his  attempt  to  perform 
the  subastragaloid  operation,  the  surgeon  finds  the  lower  surface  of  the  astragalus  dis- 
eased and  the  os  calcis  sound.  Mr.  Hancock  performed  it  in  1864,  with  an  excellent 
result.  The  incisions  are  very  similar  to  those  required  in  the  subastragaloid,  the  end  of 
the  OS  calcis  being  divided  in  a  line  corresponding  to  the  heel  flap,  instead  of  the  flap  being 
reflected.  In  the  *  Lancet'  for  1866,  full  particulars  of  Hancock's  operation  may  be  read, 
as  described  by  him  in  a  lecture  at  the  College  of  Surgeons. 

Syme's  Operation. 

This  consists  in  the  removal  of  the  whole  foot  with  the  articular  surface  of  the  bones  of 
the  leg  just  above  the  malleoli ;  a  covering  for  the  osseous  surface  being  provided  from 
the  integument  of  the  heel,  the  result  being,  adds  Lister,  a  stump  admirably  fitted  for 
bearing  the  weight  of  the  body.  At  the  same  time,  the  parts  likely  to  originate  carious 
disease  are  completely  got  rid  of;  so  that  this  operation  is  calculated  to  supersede  entirely 
that  of  Chopart,  besides  taking  the  place  of  amputation  of  the  leg  in  the  majority  of  cases 
formerly  supposed  to  demand  it"  (*  Holmes's  Syst.,'  vol.  v,  ed.  2). 

This  view  of  the  operation  which  was  also  held  by  its  originator,  emanating  from  one 
who  was  so  closely  connected  with  Syme  professionally  and  otherwise,  is  doubtless  far  too 
sanguine. 

That  the  operation  is  good  no  surgeon  will  deny  when  amputation  of  the  whole  foot  is 
called  for ;  but  to  say  that  it  will  supersede  entirely  Chopart's  operation  is  to  say  what  I 
trust  never  will  be  true,  for  when  the  bones  of  the  ankle-joint  and  the  joint  itself  are 
sound,  no  surgeon  ought  to  take  away  the  whole  foot  if  any  minor  measure  will  suflice. 
Where  Chopart's  amputation  is  applicable,  Syme's  ought  not  to  be  entertained.  As  an 
amputation  of  the  foot,  where  the  whole  foot  must  be  sacrificed,  it  is  admirable ;  but, 
under  no  other  circumstances  can  it  be  recommended ;  that  it  is  superior  to  amputation 
of  the  leg  most  surgeons  will  admit,  upon  the  same  principle  that  Chopart's  is  sui)erior  to 
it,  on  the  principle  of  the  least  possible  sticrifice  of  parts. 

It  is,  however,  a  successful  operation,  Hancock  rejwrting  (*  Lancet,*  1866)  that  out  of 
219  cases,  only  17  died,  or  7J  per  cent. :  181  were  operations  for  disease,  and  of  these 
11  died,  or  6 J  per  cent.  :  32  for  accidents,  of  which  6  died,  or  13  per  cent.  The  exjw- 
rience  of  the  American  war  speaks  also  in  its  favor,  for  out  of  67  cases  only  9  died,  or 
13^  per  cent. 

The  operation  is  performed  as  follows.    I  give  it  in  Syme's  own  words :  '*  The  foot 
being  held  at  a  right  angle  to  the  leg,  the  point  of  a  common  straight  bistoury  should  be 
introduced  immediately  below  the  fibula,  at  the  centre  of  its  malleolar 
Fio.  720.  projection,  and  then  carried  across  the  integuments  of  the  sole  in  a 

straight  line  to  the  same  level  on  the  opposite  side.  The  operator 
having  next  placed  the  fingers  of  his  left  hand  upon  the  heel,  and  in- 
serted the  point  of  the  thumb  into  the  incision,  pushes  in  the  knife 
with  its  blade  parallel  to  the  bone,  and  cuts  close  to  the  osseous  sur- 
face, at  the  same  time  pressing  the  flap  backwards  until  the  tuberosity 
is  fairly  turned,  when,  joining  the  two  extremities  of  the  first  incision 
by  a  tninsverse  one  across  the  instep,  he  opens  the  joint,  and  carrying 
his  knife  downwards  on  each  side  of  tlie  astragalus,  divides  the  late- 
ral ligaments  so  as  to  complete  the  disarticulation.  Lastly,  the  knife 
is  drawn  round  the  extremities  of  the  tibia  and  fibula,  so  as  to  ex- 
I)Ose  them  sufficiently  for  being  grasped  in  the  hand  and  removed  by 
the  saw.  After  the  vessels  have  been  tied  (twisted),  and  before  the 
edges  of  the  wound  are  stitched  together  an  opening  should  be  made 
through  the  posterior  part  of  the  flap  where  it  is  thinnest,  to  aflbrd  a 
am^uutioVfrom  Fer!  dependent  drain  for  the  matter,  as  there  must  always  be  too  much 
gn^.on.  blood  retained  in  the  cavity  to  permit  of  union  by  the  first  intention. 

The  dressings  should  be  made  of  the  lightest  description.  That  the  flap 
may  and  probably  will  still  occasionally  slough  is  unhappily  too  true ;  but  this  result  is 
always  owing  to  an  error  in  the  mode  of  performance;  for  as  the  integument,  being 
detached  from  its  subjacent  connections,  can  derive  nourishment  only  from  the  anasto- 
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mosing  of  vessels,  it  is  evident  that,  if  scored  croaswuys,  instead  of  being  separated  by- 
cutting  pamllel  to  the  surlkcf,  the  flap  must  lose  its  vitnlkj." 

In  Syine's  first  operation,  in  1812  (*  Observations  in  Clinical  Surgery/  1861)  he  Bimply 
took  away  the  malleolar  projections  and  did  not  remove  the  articulating  suH'aee  of  the 
tibia  ti»  subsequently  advised,  and  it  is  still  an  open  question  whether  any  advantage  is 
gained  by  this  extra  section  of  bone.  I  have  performed  this  ojieration  by  Sytne's  original 
method,  with  an  excellent  result. 

The  stuuip  following  the  amputation  is  excellent.  Fig.  720,  taken  from  Fergusson's 
lectures  on  t!ie  progress  of  surgery,  illustrates  it  admirably: — ''The  very  bit  of  soft 
material  on  which  we  naturally  stand  i**  still  preserved  for  thf  future  basis  of  this  support." 

Some  stirgeons,  and  Pirrie  amorig-tt  them,  perforni  the  operation  by  sawing  through  the 
tibia  and  fibula  without  disarticulating  the  fool.     The  modilieation  is  good. 

Roux's  ani[)ntatJon  difif-rs  irom  Syme's  only  in  the  flap  being  made  from  the  inner 
and  under  side  of  tlie  heel.  I  have  on  one  occasion  made  a  long  anterior  fla[> — the  only 
one  the  condition  of  the  parts  permitted,  with  success. 


FiROGOFP's  Amputation. 

This  opemtion  ia  to  be  regarded  as  a  modification  of  Syme*?,  and  was  introduced  by  its 
distinguished  originator  during  the  Crimean  war.     The  merit  he  claims  tor  it  is  the  novel 


[Fio.  721J 


Fio.  722. 


BoBj  nnloa  bwtwpcn  cnlcaneoin  ami  tibia,  after 
Flrogoff'H  amputatiou.  (How»oa.)] 


Pirogoff'ft  ampuUitlon.    Be«l  flap  wtth  ealcU. 


osteo-plastic  principle  that,  a  portion  of  one  bone  remaining^  naturally  connected  with 
soft  parts,  remlily  unites  with  another,,  and,  at  the  same  time,  serves  to  lengthen  the  limb 
and  increase  its  utility.  It  ditiers  from  Syme's  in  leaving  the  tuberosity  of  the  os  calcia 
in  the  heel  flap  instead  of  dissecting  it  out,  and  bringing  up  its  ex|)Osed  cut  surface  to 
unite  to  the  divided  extremities  of  the  tibia  and  tibulsi,  I  have  Irequently  performed  it, 
and  in  every  instance  w*ith  a  good  result.  Busk  was  the  lirst  surgeon  who  did  it  iti  this 
country,  in  1  .S57.    [This amputation  is  looked  upon  with  gr<eat  favor  by  American  surgeons.] 

The  limb  is  longer  than  alter  Syme's  amputation,  ami  tlie  stump  is  not  to  be  excelled 
(Fig.  724),  since  a  patient  can  w.s,lk  ii[>on  it  as  well  as  if  no  amputation  had  been  per- 
formed. The  incisions  are  the  same  as  in  Syme's,  but  no  heel  tiap  is  dissected  up.  After 
disarticulation  and  dividing  the  lateral  ligament  sutTicieiitly  far  for  the  os  caJcis  to  become 
visible  behind  the  itstragalus*  the  surgeon  has  to  saw  through  the  os  calcis  in  the  line  of 
the  Lcel,  and  remove  the  foot,  taking  off,  subsef|uently,  the  ends  of  the  tibia  and  fibula. 

Dr.  Eben  Watson,  after  having  made  the  heel  flap,  prefers,  before  going  ftirther,  to  saw 
off  as  much  of  the  os  calcis  as  he  wants  to  save  ;  but  there  is  an  objection  to  this  practice, 
as  1  have  known  the  incision  through  the  bone  to  be  made  too  far  forwards  into  the 
astragalo-calcanean  joint,  and  a  second  slice  have  to  be  removed.  Dr.  Watson,  also, 
adopts  Pirrie's  practice  of  dividing  the  tibia  and  fibula  without  previous  disarticulation  of 
the  foot  (Figs.  72n  and  724). 

Wlten  this  method  is  employed,  the  surgeon  should  make  a  more  oblique  section  of  the 
OS  calcis  from  below  backwards. 
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I  regard  Pirogoff*8  amputation  as  very  good  and  it  yields  an  excellent  stump  (Fig. 
724) ;  it  ought  always  to  be  preferred  to  Syme's  when  the  os  calcis  is  sound.  If  the  bone 
at  the  time  of  the  operation  be  found  to  be  bad  it  must  be  removed,  the  operation  resolving 
itself  into  Syme's ;  but  when  the  bone  is  good,  it  appears  to  be  a  grave  error  to  take 
away  what  makes  so  good  a  point  of  support  to  the  body. 


Fio.  723. 


Fio.  724. 


Ptrogoff'i  ampuUtloQ.    DiTiaioo  of  m«lleolt.    T.  Smith. 


Stamp  ftftor  Pirogoff't  ampntatlon. 


Hancock  records  fifty-eight  cases  of  this  operation  as  performed  by  British  surgeons. 
Five  only,  or  9  per  cent.,  died. 

Amputation  of  the  toes  may  be  performed  in  the  same  way  as  amputation  of  the 
fingers  already  described,  equal  care  being  observed  not  to  interfere  with  the  plantar  sur- 
face of  the  foot.  In  amputating  the  great  or  little  toes  the  same  oval  flaps  should  be  made 
as  were  recommended  in  amputation  of  the  thumb  and  little  finger  (page  978).  They 
should  always  be  large  and  as  much  skin  saved  as  the  case  will  allow. 


Stumps,  and  thier  Morbid  Conditions. 

To  secure  a  good  stump  is  desirable,  although  to  obtain  it  *by  taking  away  more  of  the 
body  than  is  required  by  the  exigence  of  the  case,  no  increased  risk  to  life  should  be 
incurred.  Many  of  the  most  promising  stumps  after  an  amputation  often  turn  out  badly, 
while  the  least  promising  end  well ;  the  result  depending  more  probably  on  their  subse- 


Fio.  725; 


Fio.  726. 


Fio.  727. 


Thtgh  stamp  after  a  circular 
amputation  of  thigli. 


After  a  flap. 


Stump  after  amputation  at 
the  knee-joint. 


quent  dressing  than  on  the  condition  of  the  flaps  at  the  time,  it  being  quite  certain  that 
bad  dressing  may  destroy  the  best  stumps  and  good  dressing  improve  the  bad.  Still,  the 
character  of  the  stump  is  much  determined  by  the  form  of  amputation  that  has  been 
performed. 

The  stump  after  a  circular  amputation  (Fig.  725)  is  not  so  good  as  that  obtained  after 
a  flap  (Fig.  726).  The  stump  left  after  the  mixed  form  of  amputation  of  the  leg,  leaves 
nothing  to  be  desired  (Fig.  701),  and  that  which  is  met  with  after  amputation  at  the 
knee-joint  when  the  patella  is  left  is  unexceptionable  (Fig.  727). 

A  conical  stump  (Fig.  728)  is  always  regarded  as  a  bad  one,  and  yet  most  thigh  and 
arm  (single  bone)  stumps  after  primary  amputation  become  conical  by  time,  the  soft  parts 
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and  muscles  wasting,  except  in  very  fat  subjects.     When  double  bont'S  Fio.  728. 

exist,  this  evil  is  nircly  seen,  nor  is  it    after    anqjiitatiuns    at   the 
joiaU.     Knee  and  elbow  stumps  sind  Pirogoff's  are  tlie  best  we  see. 

A  stump  that  looks  well  after  an  operation,  with  a  n»a,s8  of  miU!»cle 
covering  it,  ia  sure  to  iintlergo  a  change  ;  the  muscle's  will  degenerate 
and  the  muscular  fibres  losing  all  their  charaeterifitic  features,  turn 
into  tibro-cellular  tissue,  of  which,  and  of  fatty  tissue,  n  good  stump 
is  fornifd.  The  end  of  the  boue  will  become,  rounded  ot\\  and  its 
medullary  canal  tilled  up;  the  nerve*  of  the  stump  also  will  become 
bulbouH  to  a  degree,  but  painful  only  when  they  are  involved  in  the 
cutaneous  cicatrix  or  bwuud  down  to  the  bone. 

At  times,  however,  stumps  grow,  and  beeome  conical,  and  in  tlie 
amputations  of  childhood  thia  condition  must  be  ex[»ected.  It  is  best 
seen  in  the  leg,  as  it  so  bapjicns  that  the  nhafta  of  bonea  grow  mo.st 
where  they  come  in  contact  with  the  larger  epiphyses,  and  in  the  CoalctJ  iiowp. 

leg,  the  one  entering  into  the  knee-joint  is  the  larger.  In  the  case 
of  a  boy,  jet.  7,  whose  h?g  I  had  to  amjjutate,  with  8ome  irregular  skin  flap,  for  a  com- 
pound fractHre,  just  below  the  knee,  1  have  had  to  take  away  on  iwo  occasionfli,  at  inler- 
vals  of  three  years,  two  piece-s  of  bone  at  least  an  inch  long,  purely  from  ihe  growth  of 
the  bone  during  childhood,  and  it  was  interesting  to  notice,  that  the  tibia  on  both  occii- 
sions  bad  grown  at  least  twice  as  much  as  the  fibuhi ;  in  my  second  operation  I  never 
touched  the  fibul:i. 

Painful  Btumps  are  most  distressing ;  and  are  commonly  caused  by  some  increase 
in  the  bulbous  condition  of  the  divided  nerves,  the  nerve  being  included  in  the  cicatrix 
or  pressed  upon  by  the  bone,  ami  under  such  circumstances,  a  cure  is  readily  effected  by 
the  removal  of  the  bulbous  nerve.  But  in  others,  the  extreme  pain  seems  to  be  due  fo 
hyperesthesia  which  is  often  called  hysterical,  tlie  ^li<ihtest  touch  of  the  end  of  the  stunip 
being  sulHcient  to  cause  convulsive  twitchings  of  the  limb,  auil  pain  flying  up  the  stump. 
In  these  C4ises,  openitive  interference  caunol  be  recommendeil,  although  nerve  stretching 
has  been  advocated;  the  general  condition  of  llie  b<uly  usually  associated  witli  this  attec- 
tion  requires  attention;  tonics  are  always  required,  with  local  soothing  anodyne  applica- 
tions, such  as  beUadonna,  o[Mum,  or  slnimonium  ointments,  tStc. 

Necrosis  of  the  stump  is  a  common  coudition»  and  it  is  often  due  to  too  great  a 
separation  of  the  periosteum  lixtm  the  bone  at  the  time  uf  the  operation  tVom  the  forcible 
traction  of  the  flaps  backwards,  and,  at  limes,  to  a  distim-l  endustltia  of  the  dJvitled  bone 
(osteo-myelitis).  In  the  former  case,  the  necrosis  is  limited,  and  will  prohaldy  show  itself 
only  as  a  ring  of  bone  which  may  come  away  by  itself  or  be  removed.  In  the  latter 
mor«  or  less  of  the  shaft  of  the  bone  dies  and  subsequently 

exfoliates,  the  periosteum  forming  a  new  casing  or  sheatli  p,o.  yjg. 

of  bone  to  supply  the  dead  bone's  place,  as  in  cases  already 
described  in  the  chapter  on  ostitis.  The  largest  seques- 
trum I  was  ever  called  upon  to  remove  from  a  stump,  was 
from  the  femur  of  a  man  whose  lower  extremity  1  ampu- 
tated for  disease  of  the  kn<!e-joint  consecutive  to  acute 
necrosis  of  the  tibia.  The  femur  became  inflamed  by 
cndostitia  after  the  amputation,  and  ended  in  endosteal 
necrosis.  The  sequestrum  was  five  inches  long.  I  drew 
it  out  of  the  end  of  the  stump  some  montlis  after  the 
amputation,  and  an  excellent  stump  was  left.     I  have  had  >"ecro«J«  of »  Btmnp. 

also  a  similar  case  in  a  child  about  six  years  old — necrosis 

of  the  stump  following  amputation  for  acute  necrosis  of  the  tibia  extending  into  the  knee- 
joint.  The  stump  united  after  the  operation  by  primary  union,  but  the  bone  subsequently 
appeared  in  the  Avound  as  a  necrosed  mass,  this  change  being  attended  with  slight  consti- 
tutional disturbance.  In  exceptional  cases,  the  soft  parts  slip  away  from  the  bone  and 
retract  as  a  whole,  the  slump  bone  suddenly  [autrudiug  through  them  for  some  incJu's 
(Fig.  720).  In  such  the  periosteum  covering  the  bone  becomes  inflamed,  and  with  the 
soft  parts  dying  loses  its  attachment  and  retracts.  The  bone  deprived  of  its  periosteum 
prtyects  fr<jm  between  the  flaps  as  a  dead  or  dying  portion,  tlie  result  of  ]R'riosteal  necrosis* 
llnder  these  circumstances  the  stump  must  be  re-openeil  and  the  end  of  the  bone  removed 
high  up. 

Sir  Joseph  Fayrer  tells  us  ('  Clin.  Surg,,'  1866)  that  in  India,  this  osteo-myelitis  of  the 
ends  of  stumps  is  a  common  atfection,  and  often  attended  with  severe  constitutional  symp- 
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toms  such  as  are  well  known  to  accompany  all  cases  of  acute  endostitis  with  or  without 
amputation.  He  regards  the  affection  as  so  serious  that  he  advocates  the  re-amputation 
of  the  limb  above  the  next  joint  as  soon  as  the  earliest  symptoms  of  systemic  infection 
appear,  blood-poisoning  being  the  chief  danger  of  the  disease.  "  The  proper  time,"  he 
writes,  "  for  amputation  in  cases  of  difiused*  osteo-myelitis  is  as  soon  as  possible  after  yoa 
have  ascertained  that  the  bone  is  affected  ;  and  the  mode  of  arriving  at  this  knowledge  is 
simply  the  passage  of  a  long  probe  down  the  medulla.  Should  it  impinge  on  healthy  and 
bleeding  medulla  near  the  surface,  you  may,  if  the  constitutional  symptoms  permit,  wait 
and  see  if  nature  is  about  to  limit  the  suppuration  and  throw  off  the  diseased  bone,  which 
is  a  rare  result.  Should  it  pass  well  up  the  bone,  its  whole  death  is  certain.  In  cases  of 
incipient  inflammation  the  medulla  will  be  found  protruding  like  a  fungus  from  the  central 
cavity,  and  the  bone  surrounding  it  exposed  to  a  greater  or  lesser  extent;  at  a  later  period 
the  end  of  the  medulla  is  found  already  dead,  blackened,  and  encrusted,  but  within  it  is  a 
putrid  mass  of  bone,  debris,  and  pus.  In  the  former  stage  you  can  watch  the  progress  of 
the  case.  In  the  latter  interference  is  immediately  necessary,  and  that  I  fear  can  be 
nothing  short  of  amputation,  either  about  the  next  joint,  or  perhaps  in  a  young  subject  at 
the  epiphysis.  The  condition  of  the  soft  parts  must  not  deceive,  the  condition  of  the 
bone  and  the  constitutional  s}'mptoms  must  be  the  guide  as  to  the  time  and  necessity  for 
operations."  I  have  made  this  long  extract  from  Sir  Joseph  Fayrer's  paper  because  it  is 
through  him,  that  in  recent  times  the  subject  has  been  brought  prominently  under  notice, 
though  Longmore  and  Holmes  in  this  country  have  ably  dwelt  upon  it,  and  Roux,  of 
Toulon,  made  it  the  subject  of  a  special  report. 

In  acute  cases,  there  can  be  little  doubt  as  to  the  wisdom  of  the  practice  suggested; 
but  in  English  practice,  they  are  not,  however,  of  great  frequency — the  cases  of  necrosis 

of  stumps  met  with  being  generally  of  a  more  chronic  or  sub- 
Fio.  730.  acute  kind,  of  either  periosteal  or  endosteal  origin,  and  not 

requiring  such  active  treatment. 

Aneurismal  enlargement  of  the  arteries  of  a  stump  has  been 
}-Boiu      described  by  Erichsen  on  Cadge's  authority,  and  is  an  acci- 
dental association. 

Cancer  may  also  attack  a  stump.     In  December,  1871,  I 

, —  removed  the  leg  stump  of  a  man,  net.  58,  for  extensive  cancer- 

"'^'*  ous  disease  of  two  years'  standing,  which  attacked  the  cica- 

Removed  from  John  8.-,  »t.  16.    ^^jj^  t|,at  had  been  formed  fifty-four  years  (vide  Fig.  27).     In 

four  yefra  pretiouViy  fo"ar«cu     ^^^^  casc  amputation  of  both  Icgs  had  been  performed  for  gan- 

dent.  grene  of  the  limb  when  the  patient  was  a  child  four  years  old. 

When  the  end  of  the  bone  in  a  stump  is  not  well  covered 
and  is  subjected  to  pressure,  a  bursa  at  times  forms  as  a  protective  agent.  This  occurred 
in  the  case  from  which  Fig.  730  was  taken.  I  amputated  the  end  of  the  humerus  with 
the  bursa,  and  a  good  stump  was  left. 

Electrolytic  Caustic. 

I  had  intended  to  have  introduced  in  a  former  page,  a  valuable  electrolytic  caustic  which 
has  been  ably  advocated  by  my  friend  and  colleague  Mr.  C.  H.  Golding-Bird  in  the  *  Lan- 
cet,* for  September  28th,  1878,  but  omitted  to  do  so.  He  applied  it  first  for  the  removal 
of  scrofulous  lymphatic  glands,  but  it  is  clearly  applicable  to  other  purposes. 

The  plan  was  originally  suggested  by  the  late  Dr.  Golding-Bird,  Mr.  Golding-Bird's 
father,  as  a  painless  method  of  forming  issues  under  the  name  of  the  **  electric  moxa." 
In  my  dresser  days  it  was  occasionally  employed  to  stimulate  indolent  and  unhealthy  sores, 
the  silver  plate  being  applied  to  the  sore. 

It  acts  on  the  principle  of  a  Smee's  battery,  the  salts  in  the  serum  acting  as  the  sulphu- 
ric acid.  A  is  a  thin  silver  or  copper  plate  about  2  to  3  inches  square,  and  B  points  of 
metallic  zinc  l^  inch  long  thrust  through  shields  of  cork  or  gutta-percha.  The  two  are 
connected  by  very  flexible  copper  wire.  One  or  more  zinc  points  may  be  used  with  the 
same  silver  plate.  The  silver  is  strapped  firmly  on  to  a  piece  of  thick  wash  leather  or 
lint,  twice  or  thrice  folded,  soaked  in  strong  salt  and  water,  placed  on  the  skin  which  is 
previously  bathed  with  the  same  fluid.  Oil  silk  over  all  keeps  it  moist  many  hours.  The 
lint  must  be  damped  night  and  morning.  The  zinc  is  thrust  into  the  gland  to  be  de- 
stroyed, with  or  without  a  previous  bistoury  puncture  and  strapped  in  its  place.  After 
about  five  days,  if  the  zinc  is  removed  the  gland  is  found  destroyed,  and  converted  into  a 
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gray  friable  mass,  very  acid  to  test  paper.  The  best  place  for  the  silver  is  over  the  ster- 
num ;  the  wire  with  the  zinc  being  brought  beneath  the  collar  to  the  neck.  Unless  suppu- 
ration is  excited,  which  is  very  rare,  there  is  no  pain. 
With  some  slight  modificationsjthis  caustic  can  be  used 
for  keeping  in  check  the  growth  of  malignant  diseases 
in  parts,  as  the  rectum  or  cervix  uteri,  where  other 
operative  means  are  inadmissible  or  unadvisable.  **  I 
have  known,"  adds  Golding-Bird,  **  of  its  employ- 
ment in  a  case  of  the  latter  disease,  where  a  rapid 
destruction  of  the  growth  and  relief  from  pain  was 
the  result.  A  short  rod  of  zinc  was  worn  in  the 
canal  of  the  diseased  cervix,  and  to  it  was  attached 

a  stiff  copper  wire  insulated  with  gutta-percha,  which  terminated  in  a  silver  plate  that 
was  strapped  to  the  front  of  the  abdomen." 


A 

Silver  -plaH. 


Thomas* s  Splints  for  Diseases  of  the  Hip-  and  Knee-joints. 

By  some  oversight  these  splints  were  not  noticed  in  their  right  places,  but  they  are  too 
good  to  be  omitted,  the  one  for  hip-disease  being  the  only  posterior  splint  we  possess,  and 
the  other  for  knee  disease  answering  admirably  all  the  purposes  of  a  splint,  and  permitting 
more  freedom  than  any  other. 

The  hip  splint  consists  of  a  long  piece  of  malleable  iron,  one  inch  by  a  quarter  for  an 
adult,  and  three-quarters  of  an  inch  by  three-sixteenths  for  children,  extending  from  the 
lower  angle  of  the  shoulder-blade  to  the  centre  of  the  calf  of  the  leg,  to  which  an  iron  oval 
chest  hoop,  measuring  four  inches  less  than  the  chest  circumference,  is  firmly  riveted 
to  the  upper  end,  and  two  half  hoops  to  support  the  thigh  and  calf,  as  seen  in  Fig.  730. 


Fio.  732. 


Fio.  733. 


Fio.  734. 


Thomaa's  posterior  splint  as  applied  for  hip 
disease. 


Thomas's  knee-splint. 


Knee-splint  as  applied  to  left  limb, 
-with  patten  on  right. 


The  vertical  iron  band  is  carefully  modelled  to  the  outline  of  the  trunk  and  limb,  and 
the  chest  hoop  fitted  to  the  sound  side,  but  away  from  the  diseased.  The  whole  should  be 
well  padded,  and  bound  to  the  body  passing  in  the  direction  of  the  sound  side  over  the 
posterior  surface  ;  and  if  this  is  efficiently  done  the  diseased  limb  will  be  well  supported, 
and  the  patient,  if  a  child,  can  be  moved  readily  from  room  to  room. 

The  curve  of  the  instrument  may  require  alteration  from  time  to  time,  as  the  flexed 
limb  becomes  extended,  and  the  curved  spine  straight. 

The  knee-splint  is  composed  of  a  padded  ovoid  iron  ring,  three-eighths  of  an  inch  thick, 
to  fit  well  up  in  the  groin,  and  two  vertical  iron  rods,  ending  in  a  patten  about  four  inches 
below  the  foot,  with  an  intermediate  foot-piece  (Fig.  733).  An  apron  of  basil  leather 
is  stretched  between  the  iron  bars  for  the  affected  limb  to  rest  upon,  in  which  slits  are 
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made  for  the  insertion  of  a  bandage  to  keep  the  limb  and  splint  together.  When  the 
patient  gets  up  the  splint  is  suspended  by  a  strap  buckled  to  the  ovoid  thigh-ring,  and 
passed  over  the  shoulder  of  the  sound  side,  and  when  he  walks  upon  the  splint  a  patten 
has  to  be  fitted  to  the  foot  of  the  opposite  limb,  to  maintain  the  level  of  the  bodj,  Fig.  734. 

When  the  knee  is  much  flexed  a  cushion  or  pad  should  be  placed  behind  the  knee  which 
unfolds  itself  by  a  gradual  process  of  extension. 

As  the  disease  improves,  and  the  dependent  position  of  the  limb  becomes  allowable,  the 
patient  can  get  about  by  m^ns  of  a  patten  on  the  opposite  limb.  The  introduction  of 
this  patten  for  the  above  purposes  is  worthy  of  all  praise. 


Invalid  Lifl, 

This  lift  supplies  a  want.  With  it  a  patient  can  be  raised  from  his  bed  with  facility, 
and. all  dressing  and  nursing  arrangements  made  without  disturbing  him.  It  can  like- 
wise be  worked  by  an  ordinary  nurse,  is  portable  and  inexpensive. 

First  place  the  stretcher  poles  on  the  bed,  one  each  side  of  the  patient,  the  row  of  small 
iron  pins  outwards. 

Pass  one  iron  rod  under  the  pillow,  and  turn  the  screwed  end  of  it  into  a  brass  collar 
of  the  stretcher  pole  some  five  or  six  inches,  putting  the  other  end  of  the  iron  rod,  which 

has  a  collar  on  it,  into  the 
Fio.  735.  opposite     stretcher     pole ; 

then  pass  the  other  iron  rod 
under  the  feet  of  the  patient 
in  the  same  manner. 

Pass  the  linen  bands 
gently  under  the  patient, 
where  he  is  best  able  to  bear 
pressure,  the  broad  band 
under  the  shoulders  and  the 
two  narrowest  bands  one  at 
each  end  of  the  stretcher 
poles,  at  the  same  time  plac- 
ing the  eyelet  holes  over  the 
pins  on  each  side  of  the 
stretcher  poles. 

Tighten  the  linen  bands 
by  turning  the  iron  rods 
with  the  key,  thus  when  ne- 
cessary making  thestretcher 
perfectly  rigid. 

Place  the  uprights  marked  No.  1  at  the  head  of  the  bedstead,  on  the  mattress  or  pal- 
liasse, with  the  number  facing  the  foot  of  the  bedstead  ;  next  place  the  iron  shoe  marked 
No.  1  on  the  square  end  of  the  upright ;  the  handle  end  of  the  pole  will  now  rest  on  the 
bedstead  and  support  the  uprights  at  the  head  till  you  put  up  the  uprights  marked  No.  2 
at  the  feet,  with  the  number  towards  you  in  the  same  manner,  when  the  whole  will  remain 
firm.     Each  lift  is  marked  according  to  these  instructions. 

Place  the  remaining  pieces  of  wood  or  bases  at  the  head  and  foot  (on  the  mattress  when 
a  feather  bed  is  used),  dropping  the  uprights  into  the  holes  cut  in  the  bases  to  receive 
them.  If  the  patient  lies  on  the  mattress,  then  place  the  bases  on  the  palliasse,  so  that  in 
either  case  the  bed  or  mattress  can  be  removed  and  shaken  and  the  bed  made  comfortable 
whilst  the  patient  is  suspended  above. 

Slip  the  ends  of  the  webbing  attached  to  the  long  pole  over  the  ends  of  the  stretcher, 
put  on  the  handle,  and  lift  your  patient  gently  by  turning  it  to  the  right,  and  when  up 
the  required  height,  place  the  loop  of  webbing  which  is  on  your  right  hand  securely  over 
the  end  of  the  handle,  when  the  patient  will  remain  suspended.  Take  care  not  to  let  the 
handle  slip  while  raising  or  lowering  the  patient. 


InTftlid  lift  as  made  at  237,  Enston  Road,  N.  W. 
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ABDOMEN,  injuries  of,. 458 
contusions  of,  453 
diagnosis  in,  454 
penetrating  wounds  of,  400 
gunshot  wounds  of,  892 
tapping,  481 
Abdominal  parietes,  wounds  of, 

460 
Abdominal   Tiscera,   wounds  of, 
460,  462 
protrusion  of,  461 
Abduction  of  Ipg  in  hip  disease, 

877 
Abbormal  anus,  463 
Abscess,  31 

definition  of,  81 
chronic,  32 
alveolar,  442 
annl,  528 

hjper-distension  of.  85   ' 
in  bone,  917 
in  brain,  181 
of  breast,  721 
fecal,  464 
lumbar,  219 
spinal,  219 
perineal,  640,  650 
of  tongue,  400 
of  kidney,  682 
of  prostate,  597 
of  joints,  890 
about  joints,  911 
opening,  38 
Hilton's  method,  S3 
Abscess  knife,  33 
Absorbent  inflammation,  153 
Abscission,  292 
Accommodation,  239 
diseases  of,  240 
Acetabulum,  fracture  of,  840 

impaction  of  femur  in,  840 
Acromion,  fracture  of,  829 
Actual  cautery,  829 
Acupressure,  326 
Acute  internal  strangulation,  469 
Adams's  operation  on  hip,  888 
for  deformed  nose,  648 
for  contracted  fingero,  781 
Adduction  of  leg  in  hip  disease, 

878 
Adenitis,  153 
Adenoma,  98,  116 
of  breast,  725 
cystic,  780 
statistics  of,  726 
Adhesion,  primary,  28 

secondary,  25 
Adhesions  of  iris,  255 
of  labia,  712 
peritoneal,  748 
63 


I  Adipose  tumors,  94 
I  Air  in  veins,  882 
Air  passages,  foreign  bodies  in, 
561 
wounds  of,  559 
operations  on,  666 
Albuminuria.  603 

with  shock,  199 
Alimentation,  rectal,  546 
Allartcn's  operation  for  stone,  682 
Alveolar  abscess,  411,  448 
Amalgams,  439 
Amaurosis,  265 
Ametropia,  284 
Amputation  in  joint  disease,  892 

or  excision  of  knee,  897 
Amputation,  961 

in  collapse,  199,  200 

mortality  of,  964 

of  the  thigh  for  diseases  of 

knee,  961 
causes  of  death  in,  964 
different  varieties  of,  965 
instruments  required  in.  967 
position  of  assistants  in,  968 
flap  operation,  967 
its  history,  962 
circular  operation,  962 
▼alue  of  splints  after,  969 
Teale's,  973 
Garden's,  974 
mixed  form,  974 
above  shoulder-joint,  976 
at  shoulder-joint,  975 
of  arm,  976 
at  elbow  joint,  977 
of  forearm,  977 
of  thumb  and  fingers,  978 
at  wrist-joint,  977 
at  hip-joint,  895,  979 
of  thigh,  980 
at  knee-joint,  981 
of  leg,  974,  982 
of  foot,  982 
in  gangrene,  46 
in  gunshot  injuries,  953 
in  compound  fractures,  820 
dressing  stump  after,  970 
Amussat's  operation,  479 
Anal  abscess,  528 
Anastomosis,  aneurism  by,  856 
Anaesthesia,  local,  961 
AooBsthetics,  action  of,  954 
choice  of,  954 
rules  for  administration  of, 

955 
value  of,  as  aids  to  diagnosis, 

958 
improvements  in  practice  due 
to,  959 


Ansastbetics — 

in  eye  surgery,  267 
Anchylosis  of  spine,  220 
of  hip,  888 
of  knee,  891 
Anel's  operation   for    aneurism  , 

84^ 
Aneurism,  337 

diagnosis  of,  840 
diffused,  837 
dissecting,  337 
traumatic,  362 
false,  887 
true,  837 
varicose,  354 
rupture  of,  340 
spontaneous  cure  of.  339 
by  anastomosis,  856 
fusiform,  337 
arterio-venous,  854 
cirsoid,  355 
special,  800 
trentment  of,  841 
by  ligature,  848 
by  compression,  842 
by  manipulation,  851 
by  injection,  351 
Aneurism  needle,  304 
Aneurismal  variz.  853 
Aneurismal  sac,  relations  of,  to 

artery,  337  . 

Angeioleucitis,  153 
Animal  poisons,  65 
Anatomical  tubercle,  66 
Angular  curvature  of  spine,  219 
Ankle-joint,  dislocations  of,  808 
diseases  of,  881,892 
suppuration  of,  900 
excision  of,  900 
amputation  at,  987 
Annular  stricture,  638 
Antiseptic  ligature,  321,  971 
Antiseptic  treatment  of  wounds, 

970 
Antrum,  disea»es  of,  414 
dropsy  of,  414 
suppuration  of,  414 
Antyllus,  operation  of,  for  aneu- 
rism, 351 
Anus,  artificial,  479 

abnormal  anus,  463 
imperforate,  521 
diseases  about,  625 
fistula  about,  628 
painful  ulcer  of,  526 
pruritis  of,  538 
Aorta,   abdominal   aneurism   of, 
862 
rupture  of,  363 
ligature  of,  362 
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Aorta — 

oompression  of,  862 
Aphasia  after  head  iujury,  173 
Arachnitis,  179 

spinal,  209 
Arachnoid  cysts,  1 76 
Aphthous  stomatitis,  395 
Apnoea,  679 

Arch,  palmar,  wounds  of,  873 
Arm,  amputntion  of,  976 
Arrest   of    inflammation   by  ob- 
struction of  artery,  85 
Arrows,  wounds  from,  r2f> 
Arteries,  diseases  of,  331 

inflammation  of,  831 

atheroma  of,  331 

injuries  of,  818 

torsion  of,  326 

sUtistios  of,  827 

ligature  of,  825 

general  rules  for  the  lignture 
of,  360 

occlutfion  of,  319 

subcutaneous  rupture  of.  :il9 

hemorrhage  from,  818 
Arteritis  and  atheroma,  881 
Arterial  pyaemia,  61.  836 
Artery  constrictor,  327 
Artificial  anus,  479 
Artificial  leech,  268 
Artificial  pupil,  283 
Artificial  respiration,  579 
Arthritis  osteo.,  909 
Articular  ends  of  bones,  disease 

of,  924 
Asphyxia,  579 
Abpirator  in  abscess,  32,  81 
Astigmatism,  238 
Astragalo-calcanean   joint,    dis- 
ease of,  881 

dislocation  of,  809 
Astragalus,  dislocation  of,  81 1 

fracture  of,  858 

excision  of,  900 
Atheroma,  3;31 
Atlas,  disease  of,  219 

dislocation  of,  212 
Atrophy  of  bone,  876 

of  muscle,  761 
Atropine  in  iritis,  256 
Audiphone,  815 
Aural  catarrh.  31 1 

polypi,  309 
Auricle,  malformations  of,  300 

tumors  of,  301 
Axillary  artery,  ligature  of,  870 


BACK,  injuries  of,  206 
sprains  of,  21() 
Base  of  skull,  fractures  of,  1 05 
Balanitis,  673 
Bandage,  spica,  ^08 
suspensory,  001 
immovable,  821 
Barbadoes  leg,  149 
Battey's  operation,  754 
Basedow's  disease,  157 
Bath,  calomel,  78 
Bavarian       immovable      flannel 

splint,  821 
Bed^ide  experience,  19 
Bedsores,  43 

Bellooq's  instrument  for  plugging 
DOse,  549 


Bending  of  bones,  814 
Biceps  tendon,  rupture  of,  758 
Bites,  serpent,  67 
Bladder,  diseases  of,  587 
rupture  of,  469 
irritable,  587 
in  women,  719 
inversion  of,  670 
inflammation  of,  589 
sacculated,  590 
washing  out,  591 
ulceration  of,  591 
exstrophy  of,  667 
tumors  of,  593 
villous  growths  of,  598 
cancer  of,  594 
atony  of,  594 
tubercular  disense  of,  594 
paralysis  of,  595,  622 
stone  in,  611 
foreign  bodies  in,  687 
malformations  of,  667 
gunshot  wounds  of,  950 
on  puncturing  bladder,  600 
Bleeding,  887 

in  head  injuries,  180,  183 
in  wound  of  lung,  578 
Blepharophymosis,  278 
♦  Bloc,  reduction  en,'  505 
Blood  poisoning,  55  | 

prevention  of,  62  j 

Blood  tumors  of  scalp,  161  | 

Blood  cysts  in  skull,  174  { 

Bodies,  loose,  in  joints,  907  ! 

in  bursee,  764  ! 

in  ganglion,  768,  909  | 

Boils,  130 

Delhi,  143  I 

Bone,  atrophy  of,  933 
abscess  of,  917 
contusions  of,  of  skull,  163 
diseases  of,  912 
inflammation  of,  913 
elongation  of,    from  iufliim- 

mation,  031 
fractures  of,  814 
hypertrophy,  933 
caries  of,  914 
necrosis  of,  914,920 
sclerosis  of,  914 
tumors  of,  926 
dill  gnosis  of,  9l'6 
pulsatile  tumors  of,  933 
cysts  in,  933 
hydatids  in,  933 
cancer  of,  930 
amputation  in,  033 
Bowel,  internal  strnngulntion  of, 
!  469 

ruptured,  4.')6 
Brachial  artery,  ligature  of,  371 
Brail),  bruised,  170 
'  hemurrhnge  from,  171,  174 

concussion  of,  lt>0 
I  compression  of,  175 

'  dinguosis  of,  184 

hernia  of,  180 
I  inflammation  of,  179 

injuries,  localization  in,  1)^5 
suppuration  of,  180 
wounds  of,  178 
Rrnin    and   its   membranes,    in- 
juries of,  173 
Brnsdor's  operation,  319 
Breast,  diseases  of,  720 


Breast— 

Creighton'8   views   of  their 
pathology.  723 

hypertrophy  of,  727 

engorgement  of,  720 

inflammation  of,  721 

abscess  of,  721 

sub-mammary  absoess  of,722 

chronic  induration  of,  722 

the  irritable,  728 

tumors  of,  728 

adenoma  of,  725 

statistics  of,  725 

cancer  of,  728 

open  cancer  of,  788 

statistics  of,  729 

colloid  cancer  of,  728 

cystic  disease  of,  730 

milk  tumor  of,  782 

hydatids  of,  732 

ntevus  of,  732 

retracted  nipple  in,  788 

discharge  from  nipple  in,  734 

enlarged  glands  in,  784 

infiltration  of  skin  in,  784 

chronic  ecxema  of  nipple  pre- 
ceding cancer,  784 

excision  of,  785 
Breast,  tumors  of,  diagnosis,  of, 

723 
Broad  ligament,  cysts  of,  789 
Bromide  of  ethyl,  957 
Bronchocele,  168 
Bronchotomy,  567 
Bruise,  120 
Bubo,  in  clap,  678 

in  chancre,  677 

in  syphilis.  675 
Bubonocele,  509 
Ballets,  varieties,  940 

extractor,  944 
Bunion,  145 
Burns  and  scalds,  127 

statistics  of,  128 
I  cause  of  death  in,  128 

j  pathology  of,  128 

of  larynx,  664 
Burrowing  of  abscess,  32 
Bursro,  diseases  of.  764 
i  ot  synovial,  765 

of  popliteal,  766 
acute  inflammation.  Oil 
loose  bodies  in,  765 


CACnEXIA,  21 
Calcis,  fractures  of,  858 
necrosis  of,  807 
CiBsarean  section,  755 
'  Calculus,  nasal,  555 

salivary,  397 
I  in  tonsil,  408 

!  renal,  686,  606 

I  prostatic,  601 

vesical,  607 
I  urethral,  612,  662 

in  female,  635 
Callisen's  operation,  479 
Callous  ulcers,  39 
Callus,  provisional,  823 
Calomel  bath  in  syphilis,  78 
Canaliculi,  obstruction  of,  273 
Cancer,  100,  117 
scirrhous,  101 
medullary,  108 
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Cancer — 

melanotic,  104 
osteoid,  104 
epithelial,  105 
colloid,  106 
Tillons,  107 
of  lip.  893 
of  nose,  550, 554 
of  oesophagus,  449 
of  tongue,  400 
of  tonsil,  409 
of  rectum,  539 
of  bladder,  594 
of  prostate,  601 
of  penis,  665 
of  breast,  728 
of  testicle,  700 
of  bone,  878 
of  scrotum,  707 
causes  of,  107 
hereditary  influence  in,  107 
treatment  of,  108 
by  excision,  109 
by  caustics,  109 
Cancrum  oris,  895 
Cannon  balls,  blows  from,  941 
Carboliied  ligatures,  821,  971 
Carbuncle,  189 

facial,  141,  396 
Carcinoma,  10O,  117 
Carden's  amputation,  973 
Caries,  94 

caustic  treatment  of,  915 
Carotid  artery,  compression  of, 
864 
ligature  of,  864 
Carpus,  dislocation  of,  798 

diseases  of,  905,  924 
Cartilage,  diseases  of,  870 

dislocations  of  inter-articu- 

lar,  808 
tumors  of,  96,  927 
fracture  of  costal,  574 
Cartilages,  sterno-costal,  fracture 

of,  574 
Cartilages,  loose  in  joints,  907 
Castration,  704 
Cataract,  284 

operations  for,  286 
accidents  during,  290 
after  treatment,  270 
Cataract  glasses,  290 
Catarrh  of  tympanum,  811 
Catarrhal  conjunctivitis,  245 
Catgut  ligature,  carbolized,  821 

preparation  of,  971 
Catheter,  on  passing,  648 
introduction  of,  643 
tying  in,  648 
Eustachian,  812 
Caustics,  108 
Cautery,  actual,  328 

gaWanic,  in  fistula,  87 
in  piles,  584 
in  skin  cancer,  108 
in  OTariotomy,  751 
Cell  development,  23 
Cellular  membranous  sore,  86 
Cervix  femoris,  fracture  of,  815, 

841 
Cervical  cysts,  90 
Cervical   vertebrse,  diseases   of, 

219,  228 
Chancre,  674 
of  lip,  895 


Chancre — 

infecting,  674 
Charbon,  or  malignant   pustule, 

142 
Cheloid  tumors,  182 

of  ear,  801 
Cheiloplastic  operations,  892 
Chest,  injuries  of,  570 

gunshot  injuries  of,  891 
wounds  of,  574 
of  large  vessels  of,  816 
Chigoe,  152 
Chilblain,  188 
Children,  hydrocele  in,  680 
irritable  bladder  in.  587 
incontinence  in,  598 
stone  in,  615 
lithotomy  in,  624 
retention  in,  659 
extravasation  in,  668 
Chimney  sweep's  cancer,  1 05 
Chloroform,  958 

value  of,  in  strangulated  her- 
nia, 497 
Choked  disk,  266 
Cholecystotomy,  484 
Ch  opart's  amputation,  984 
Chordee,  672 
Choroid,  hyperasmia  of,  267 

injuries  of,  268 
Choroiditis,  257 
Chronic    intestinal    obstruction, 

471 
Cicatrices,  diseases  of,  181 
division  of,  131 
congenital,  183 
Cicatricial  stricture  of  urethra, 

658 
Cicatrization,  24 
Circumcision,  664 
Cirsoid  aneurism,  355 
Civiale's  liihotrity,  618 
Clamp,  for  ovariotomy,  749 

for  piles,  685 
Clavicle,  dislocation  of,  788 
fracture  of,  827 
excision  of,  795 
Claw-like  extremities,  770 
Cleft  palate,  402 
Clinical  history,  value  of,  18 
Clitoridectomy,  718 
Clitoris,  enlargement  of,  713 

cancer  of,  712 
CloacBB  in  bone,  921 
Clots,  "active  and   passive"  in 

aneurism,  340 
Clover's  lithotrity  syringe,  586 
Clove-hitch.  798 
Club-foot,  771 

Coccygeal  joint,  disease  of,  883 
Coccygeal  tumors,  205 
Coccydynia,  883 
CsQcum,  abscess  about,  464 
rupture  of,  478 
hernia  of,  490 
Cock's  operation  for  stricture,  648 
Cohnheim's  views  on   inflamma- 
tion, 24 
Cold  as  an  aneesthetic,  961 
Cold  ulcers,  40 
Cole's  artery  compressor,  844 
Collateral  circulation,  354 
Collapse,  198 

amputation  in,  200 
CoUes's  fracture,  822 


Colloid  cancer,  106 
Coloboma,  264 
Colon,  rupture  of,  467 
Colotomy,  478 

for  stricture,  475,  542 
Coma,  176 

Comminuted  fractures,  860 
Compound  fractures,  818,  820 

of  skull,  166 
Compound  dislocation,  788 

of  shoulder,  790 

of  elbow,  797 

of  knee,  807 

of  ankle,  809 
Compress,  Dix's  wire,  848 
Compression  in  aueurism.  843 
Compression  of  brain,  175 

diagnosis  of,  176 

treatment  of,  182 
Concussion  of  brain,  169 

hemorrhage  as  result  of,  171 

treatment  of,  182 

remote  effects  of,  172 

of  spine.  206 
Condylomata,  79,  689 
Congenital  anomalies  of  eyelitis, 
211 

of  lips,  889 

malformations,  770 

hydrocele,  680 

tumors,  204 

cicatrices,  188 

hernia,  608 

syphilis,  80 

sebaceous  cysts,  91 
Conical  cornea.  279 
Conjunctiva,  disease  of,  243 

operations  on,  274 

injuries  of,  247 
Conjunctivitis,  varieties  of,  243 
Constitutional  sores,  87 
Contagious  ophthalmia,  246 
Continuous  suture,  128 
Contraction  of  bowel,  478 

after  strangulation,  497 

of  fingers,  780 
Contreooup,  171 
Contusion,  120 

of  brain,  170 

of  scalp,  161 

of  chest,  670 

of  arteries,  319 
Convulsions  in  head  injuries,  171, 

179 
Coracoid  process,  fracture  of,  829 
Cord,    spermatic,    varicocele    of, 
705 

tumors  of,  706 

hydrocele  of,  681 

hsdmatocele  of,  686 
Cord,  spinal,  injuries  of,  206 
Corns,  144 
Cornea,  inflammation  of,  248 

ulcers  of,  250 

conical,  279 

opacities  of,  261 

tinting.  280 

wounds  of,  251 

burns  of,  252 

operations  on,  279 

foreign  bodies  in,  280 
Coronold  process  of  jaw,  fracture 
of,  423 
of  ulna,  fracture  of,  886 
i  Cortical  caUract,  284 
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Cranium,  coDtusion  of,  103 

fracture  of,  164 

compound  of,  166 

fracture  of  bose  of,  165 

incomplete  fracture  of,  814 

gunshot,  injuries  of,  945 
Crepitus  of  fracture,  817 

in  hip  joint  cases,  841 
Cripps's  splint,  848 
Croup,  566 
CurTature  of  spine,  217 

Sayre's  jacket  in,  221 
Cutaneous  cysts,  91 
Cut  throat,  558 
Cutting  teeth,  430 
Cyclitis,  258 
Cynanche  tonsillaris,  407 
Cystic  disease  of  breasts,  730 

of  testes,  698 

of  OTary,  736 
Cystine  calculus,  609 
Cystitis,  500 

Cystotomy  in  cystitis,  591 
Cysts,  as  tumors,  89 

dentigerous,  414,  428,  483 

thyroid,  91 

mucous,  91 

sublingual,  896 

sebaceous,  92 

tarsal,  268 


DAVIES-COLLEY»S       talipes 
splint,  778 

operation  for  talipes  equino- 
varus,  778 
Deaf-mutism,  315 
Deformities,  770 

heredity  of,  770 

of  nose,  647 

of  chest,  576 
Delhi  boil,  143 
Delirium  tremens,  196 
Dental  caries,  437 
Dental  irritation,  remote  effects 

of,  435 
Dental  surgery,  remarks  on,  424 
Dentigerous  cysts,  414,  428,  433 

tumors,  415 
Dentine,  secondary,  486 
Deposits,  urinary,  601 
Depressed  fracture  of  skull,  104, 
176 

trephining  for,  185 
Dermal  or  dermoid  cysts,  92 
Diagnosis,  17 

Diaphragm,  rupture  of,  460 
Diaphragmatic  herniji,  518 
Diathesia,  20 

scrofulous,  20 

hemurrhagic,  20 
DJeulufoy's  aspirator,  34 
Ditiuse  cellular  inflammation,  51 
Ditfu^cJ  aneurism,  337,  338 
Digital  compression  of  uueuribm, 

342 
Dilatation  of  stricture,  forcible, 

044 
Diphtheritic  conjunctivitis.  247 
Direct  inguinal  hernia,  509 
Direct  ophthalmoscopic  examina- 
tion, 230 
Dislocation,  785 

of  spine,  211 

ot  jaw,  420 


Dislocation — 

of  ribs,  574 

reduction  of  old,  783 

compound,  788 

of  clavicle,  788 

of  scapula,  789 

of  humerus.  790 

of  elbow,  795 

of  wrist,  797 

of  carpal  bones,  798 

of  thumb  and  phalanges,  798 

of  hip,  80 

of  old   dislocations   of  hip, 
805 

treatment  of,  803 

fracture  and  dislocation  of, 
806 

of  patella,  806 

of  knee-joint,  807 

of  fibula,  807 

of  foot  at  ankle,  808 

of  astragalus,  810 

of  foot  off  astragalus,  809 

of  tarsal  joints,  810 

unreduced,  785 

reduction    by  manipulation 
of  hip,  802 
Dislocation  and  fracture,  788 

of  humerus,  795 

of  hip,  800 
Displaced  hernia,  504 

reduction  en  matae,  605 

other  varieties,  505 
Displacement  of  femur   in    hip 

disease,  877 
Dissecting  aneurism,  887 
Dissection  wounds,  65 
Distal  ligature,  349 
Dix's  wire  compress,  845 
Dolbeau's  perineal  lithotrity.  633 
Dorsnlis  pedis  artery,  ligature  of, 

378 
Dorsum  ilii,  dislocation  on,  801 
Douche,  nnsal,  813,  548 
Double    splint    for    fracture    of 
thigh,  845 

for  hip  disease,  886 
Drainage  tubes  in  abscess,  34 

after  amputation,  969 
Dropsy, -diagnosis  of  ovarian,  737 
Drowning,  578 

recovery  from,  579 
Dry  gangrene,  44,  46 
Duchenne's  disease,  761 
Dugas's  guide  to  diagnosis  of  dis 

location  of  humerus,  791 
Duodenum,  ulceration  of,  128 

rupture  of,  467 
Dura  mater,  injuries  of,  172 

inflammation  of,  after  o^jtitis, 
180 

blood  outside,  173 

within,  174 
Durbnui's    tracheotomy    onnula, 

609 
Dysphagia,  448 


E 


AR,  external  affections  of,  800 
malformations  of,  800 
cutaneous  afl'ections  of,  801 
injuries  of,  301 
tumors  of,  301 
chcloid  tumors,  301 
baematoma,  802 


Ear,  foreign  bodies  in,  804 

polypus  in,  308 

bleeding  from,  in  frnctured 
skull,  167 
Ear,  middle,  affections  of,  308 

catarrh  of,  811 
Ear-ring  boles,  tumors  of,  801 
Ecchymosis,  120 
Echinococous,  152 
Ectopion,  vesicsB,  667 
Ectropion,  270 
Eczematous  ulcer,  41 
Elastic  extension,  845 
Elastic  ligature  in  fi^<tula,  531 
Elbow  joint,  amputation  at,  899 

excision  of,  904 

dislocation  of,  795 

compound  dislocations  of.797 

compound  fractures  into,  837 

diseases  of,  883,  892 
]31ectric  indicators,  887 
Electrolysis,  in  aneurism,  351 

in  stone,  615 

in  hydatid,  483 
Electrolytic  caustic,  990 
Electro-puncture    of    aneurism, 

851 
Elephantiasis  Arabum,  149 

ligature  of  main  artery   in, 
149 

exciaion  of  nerves  in,  150 

of  scrotum,  707 

GroBcorum,  149 
Embolism.  834 

pulmonary,  385 

fat.  In  fracture,  818 
Emigration  of  leucocytes,  23,  30 
Emissions,  nocturnal,  710 
Emmetropia,  2H4 
Emphysema,  572 
Empyema,  570 

Encephalitis  after  injury,  179 
Encephalocele,  190 
Encephaloid  cancer,  108 
Enchoiidromata,  96 

of  bone,  927 

of  jaw,  416 
Encysted  hernia,  510 

hydrocele,  684 
Endostitis.  926 
Enoftosis,  566,  926 
Enterocele,  488 
Entero-epiplocele,  488 
Enterotomy,  476 

in  malformations  of  rectum, 
524 
Entropion,  270 
Enucleation  of  eyeball,  292 
Epididymitis,  088 

in  gonorrhoea,  678 
Epigastrium,  blows  on.  4')4 
Epiglottis,  wounds  of,  609 
Epilepsy,  trephining  in,  192 

after  injury,  185 
Epiphysial  cartilage,  disease  of. 

in  hip  disease,  877 
Epiphysis,   displacement    of,    of 
humerus.  796,  830 

of  radial,  835 

of  femur,  840,  860 

arrest  of  growth  of  booe  from 
injury  of,  934 
Epiplocele,  488 
Episcleritis,  262 
Epispadias,  067 
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Eplstaxis,  648 

in  head  injaries,  167 
Epithelioma,  105 
of  bone,  931 
of  nose,  560-8 
of  lips,  892 
of  penis,  666 
of  scrotam,  708 
of  rectum,  639 
of  tongue,  400 
of  oesophagus,  449 
Epulis,  409,  446 
Equinia  or  glanders,  71,  73 

mitis,  78 
Erectile  tumor,  866 
Erysipelas,  49 

thermography  of.  60 
phlegmonous,  62 
pathological    appearances 
after,  62 
Erythema,  66 

nodosum,  66 
Esmarob's  bandage,  828 
in  aneurism,  345 
operation  for  closure  of  jaws, 
420 
Ether  spray,  961 
Eustachian  catheter,  pansages  of, 

812 
Excision  of  joints,  892 
of  hips,  893 
of  knee.  898 
of  ankle,  901 
of  shoulder,  902 
of  elbow.  903 
of  wrist,  903 
of  larynx,  667 
Exclusion,  reasoning  by,  19 
Exfoliation  of  bone,  918 
Exophthalmic   bronchocele,  167, 

296 
Exostosis,  926 

periosteal,  927 
cranial,  926 

of  ungual  phalanx,  148.  927 
statistics  of,  928 
fracture  of,  926 
of  orbit,  296 
of  meatus,  306 
External  meatus,  examination  of, 
802 
affections  of.  802 
External  piles,  531 
External  urethrotomy,  646,  647 
Extravasation  of  blood,  120 
in  fracture,  858 
of  urine,  661 
of  urine  in  children,  662 
Extra-capsular  fracture,  817 
Extraction  of  cataract.  286 
after-treatment  of,  290 
of  teeth,  446 
Extroversion  of  bladder,  667 
Eye,  injuries  and  diseases  of,  227 
Eyeball,  examination  of,  227 
operations  on,  266 
position  of  patient  in,  266 
rupture  of,  299 
extirpation  of,  291 
protrusion  of,  293 
tumors  of,  297,  298 
vascular  protrusion  of,  296 
Eyelashes,  malposition  of,  269 
Eyelids,  diseases  of,  241 
tumors  of,  268 


Eyelids — 

injuries  of,  248 
examination  of,  227 
formation  of  new,  271 


FACIAL  artery,  ligature  of,  367 
Facial  carbuncle,  141 
Facial  nerve,  paralysis  of,  168 
Fecal  abscess,  464 
Fecal  fistula,  468,  496 
Fecal  impaction,  473 
j  False  joint,  after  dislocation,  741 
after  fracture,  825 
Farcy,  71 

Fascia  of  palm,  contraction  of, 
781 
Adams's  operation  for,  181 
Fat  embolism,  in  fracture,  817 
Fatty  tumor,  93 
Fauces,  ulceration  of,  406 
Keigned  diseases,  201 
Female  genital  organs,  affections 

of,  711 
Female,  stone  in,  636 
Femoral  aneurism,  874 
Femoral  artery,  ligature  of,  375 
Femoral  hernia,  513 

diagnosis,  574 
Femur,  dislocations  of  head  of, 
800 
fractures  of,  841 
of  neck,  817,  841 
of  shaft,  846 
of  condyles,  850 
in  children,  849 
compound  of,  851 
separation   of  epiphysis  of 

head,  845 
of  trochanter,  846 
of  condyles,  850 
absorption  of  neck,  845 
Fever,  inflammatory,  27,  65 
hectic,  63 
traumatic,  66 
Fibrin,  excess  of,  in  inflamma- 
tion. 28. 
Fibro-cellular  tumor,  94 
Ftbro- muscular  tumor,  95 
Fibro-plastic  tumor,  95 
Fibrous  polypous  of  pharynx,  653 
Fibrous  tumors,  95 
of  uterus,  764 
Fibula,  dislocation  of  head  of,  807 

fracture  of,  864 
Fingers,  compound  fracture  of, 
838 
amputation  of,  978 
contracted,  781 
dislocation  of,  797 
First  intention,  union  by,  23 
Fissure  of  anus,  626 
Fissured  palate,  402 
Fistula,  86 

rectal,  528 
fecal,  468 
salivary,  897 
urinary,  659 
vaginal,  716 
vesico-intestinal,  592 
Flap  amputation,  967 
Flat  foot,  780 
Flexion  in  aneurism,  846 

in  reduction  of  dislocation  of 
hip,  804 


'  Fluctuation,  81 
Follicular  tumors,  93,  189 
Foot,  fractures  of,  858 
dislocation  of,  808 
peculiar  neuralgia  of  meta- 
tarso- phalangeal  joints  of, 
882 
Forceps,  artery,  824 
bone,  923 
bullet.  943 
lion,  417 
pharyngeal,  450 
tooth,  446 
tracheal,  663 
Forcible  taxis,  497 
Forearm,  amputation  of,  977 
fractures  of,  834 
compound,  of,  857 
Foreign   bodies   in  conjunctiva, 
247 
in  ear,  804 
in  nose,  562 
in  pharynx  and  oesophagus, 

460 
in  air- passages,  661 
in  bladder,  638 
in  rectum,  626 
in  stomach  and  intestines, 

466 
in  gunshot  injuries,  944 
Fractures,  814 

incomplete.  814 

impacted,  815 

diagnosis  of.  817 

prognosis,  818 

summary   of  treatment  of, 

861 
treatment  of  simple,  818 
in  insane,  816 
of  compound,  820 
from  gunshot  injuries,  961 
repair  of,  823 

delayed  union  in,  and  un- 
united, 824 
deformity  after.  824 
complicating  joints,  820, 860 
extravasation  in,  858 
comminution  of  bone  in,  860 
spontaneous,  816 
fat-embolism  in  fracture,  817 
Fractures,  special,  of  jaws,  421 
of  nose,  647 
of  skull,  164 
of  base  of  skull,  166 
compound,  of  skull,  165 
of  spine,  211 
of  larynx,  658 
of  ribs,  571 
of  clavicle,  827 
of  scapula,  828 
of  humerus,  829 
of  radius  and  ulna,  834 
compound,  of  arm,  838 
from  gunshot  injuries.  951 
of  metacarpal  bones,  837 
of  phalanges,  837 
compound,  837 
of  lower  extremity,  stati:itic8 

of,  839,  854 
of  pelvis,  840 
of  femur,  841,  846 
of  leg,  864 
of  patella,  851 
of  foot,  868 
gunshot  fractures,  961 
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Fraotares — 

splints  in,  820 

immoTable  splints,  821 

Colles's,  864 

Pott's,  808 
Fracture  with  rnptared  artery, 

862 
Fracture  bed,  820 
Fracture  of  ezosloses,  027 
Fragilitas  ossium,  988 
Frontal  sinus,  diseases  of,  666 

fracture  of,  547 

enostosis  of,  656,  927 
Frostbite,  188 
Fulminating  glaucoma,  260 
Fumigation,  mercurial,  77 
Fungus  foot  of  India,  143 
Furuncles  of  ear,  804 
Fusiform  aneurism,  837 
Furunculus,  or  boil,  189 
Fusible  calculus,  660 


GAG,  402 
Gaiactocele,  782 
Gall-bladder,  rupture  of,  459 
Gall-duct,  rupture  of,  469 
Galvanic  cautery  in  fistula,  630 

in  cancer,  109 

in  n»TU8,  368 

in  piles,  686 
Oalvano-punctnre  in  aneurism, 

861 
Ganglion,  768 

diffused,  769 
Gangrene,  aneemic,  43 

static,  43 

traumntic,  48 

after  ligature,  851 

hospital,  47 

senile,  44 

amputation  in,  46 
Oftstrotomy     and     gastrostomy. 

466 
Gasiro-elytrotomy,  755 
Genito-urinary   organs,    injuries 
and  diseases  of,  663 

malformations  of,  668 

development  of,  688 
Genitals,   female,   affections   of, 
711 

wounds  of,  711 

foreign  bodies  in,  711 

adherent  labia,  711 

yulvitus,  711 

noma,  712 

labial  cysts  in,  712 

labial  tumors,  712 

imperforate  hymen,  712 

double  vagina,  713 

vaginal  tumors,  713 
Genuflexion   in   popliteal    aneu- 
rism, 124 
Glaiiiiers,  71 
Glands,  inflammation  of,  153 

in  erysipelas,  52 
Glandular  tumors,  98 
Glaucoma,  269 
Gleet,  671 
Glioma,  208 
Glossitis,  399 
Glottis,  foreign  bodies  in,  561 

scalds  of,  563 
Gluteal  aneurism,  ligature  of  in- 
ternal iliac  in,  875 


Goitre,  156 

exophthalmic,  167,296 
Gonorrhoea,  670 
in  female,  671 
complications  of,  672 
Gordon's  splint  for  fracture   of 

radius,  835 
Gouty  phlebitis,  881 
Grafting- skin,  138 
Granular  lids,  245 
Granulations,  25 
Gravel,  602 

Green-stick  fracture,  8 1 4 
Gritti's  amputation,  981 
Gross's  tracheal  forceps,  563 
Growth,  arrest  of,  after  fracture, 
833 

after  disease  of  hip,  879 
Guinea-worm,  151 
Gumboil,  443 

Gum  and  chalk  splint,  821 
Gummata,  80 

Gum,  affections  of,  410,  446 
Gunpowder,  burns  from,  127 
Gunshot  injuries,  939 

shock  in,  942 

hemorrhage  in,  942 

of  bead,  945 

of  chest,  948 

of  heart,  949 

of  abdomen,  949 

of  intestines,  950 

of  bladder,  950 

fractures  from,  961 

of  upper  extremity,  962 

of  lower,  952 

amputation  in,  958 
GuHtatory    nerve,    division    of, 
402 


HARD  cataract,  285 
Hsematocele,  686 

of  the  cord,  686 
Hoematoma  auris,  302 
Hsematuria,  583 
Hfemophilia,  20 
llccmostatics,  819 

surgical,  820 
Hsemothorax,  576 
Hemorrhage,  821 

secondary,  828 

summary  of  its  treatmcut, 
829 

urethral,  584 

vesical,  584 

renal,  584 

in  gunshot  wounds,  942 
Hemorrhagic  diathesis,  20 
Hemorrhoids,  531 
Hainsby's  harelip  truss,  891 
Hammond's  splint  for  fracture  of 

jaw,  423 
Hancock's  operation  on  foot,  986 
Hand,  amputations  of,  978 

dislocation  of,  802 
Hnnging,  579 
Harelip,  389 

suture,  120 
Head,  injuries  of,  161 

general  propositions  on,  163 

trephining  in,  184 

conclusions  on,  188 

gunshot  wounds  of,  945 
Headache  after  injury,  164 


Heart,  wounds  of,  816 

gunshot  wounds  of,  949 
Heat  in  inflammation,  26,  27 
Hectic  fever,  68 
Hernia,  diagrams  of,  485 

abdominal,  487 

accompanying  nndeseended 
testicle,  610 

irreducible,  490 

obstructed,  491 

inflamed,  492 

strangulated,  493 

pathological  changes  in,  494 

treatment  of,  496 

labial,  711 

multiple,  504 

displaced,  604 

inguinal,  608 

femora],  612 

obturator,  614 

umbilical,  516 

other  forms  of,  618 

radical  cure  of,  511 
Hernia  cerebri,  179 

testis,  697 
Hernial  sac,  487,  609 

changes  in,  488 

absence  of,  488 

hydrocele  of,  490 

reduction  of,  506 

rupture  of,  607 
Herniotomy,  498 
Herpes  preputialis,  673 
Hey's  amputation,  988 
Hilton's  method  of  opening  nb* 

scess,  88 
Hip-joint,   ampntation   at,    895, 
979 

after  gunshot  injuries,  952 

disease  of,  874 

diagnosis  of,  876 

pathology  of,  875 

treatment  of,  885,  898 

suppuration  of,  887 

removal   of    necrosed   bone 
from,  893 

excision  of,  893 

division  of  neck  of  femur  in 
disease  of,  887 

dislocation  of,  799 

congenital  malformation  of, 
813 
Hogden's  suspension  splint,  848 
Hodgkin's  disease  of  glands,  155 
Holt's  dilator,  644 
Horns,  92 

Hospital  gangrene,  46 
Housemaid's  knee,  764 
Howard's    "  direct    method"   of 

artificial  respiration,  580 
Humerus,  dislocation  of,  790 

statistics  of,  790 

reduction  of,  792 

unreduced  dislocations    of, 
794 

fracture  and  dislocation  of, 
794 

compound  dislocation  of,  794 

fracture  of,  829 

compound  fracture  of,  837 

impacted  fracture  of  neck, 
830 
Hunterian  chancre,  674 
Hunter's  operation  for  anenrism, 
349 
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Hydatids,  150 

diagnosis  of,  488 

of  bone,  938 

of  breast,  782 

of  liver,  483 

tapping,  483 
Hydrocele  of  hernial  sac,  490 

of  cord  and  testes,  678 

its  pathology,  679 

congenital,  681 

encysted,  684 

radical  cure  of,  683 

on  tapping,  682 

spontaneous    disappearance 
of,  685 

of  neck,  90 
Hydrophobia,  68 
Hydro-sarcocele,  692 
Hydro-thorax,  676 
Hydrops,  antri,  414 

artionii,  880 
Hymen,  imperfoiate,  712 

rigid,  718 
Hypermetropia     as     cause     of 

squint,  277 
Hypertrophy     of     extremities, 
769 

of  bone,  9S3 

of  breast,  726 

of  lips,  893 

of  tongue,  898 
Hypopyon,  250 
Hypospadias,  669 
Hysteria,  201 

Hysterical   retention    of   ariue, 
695 


ICE  in  hernia.  492,  497 
Ice  poultice,  120 
Ichthyosis  linguse,  400 
Ileum,  rupture  of,  457 
Iliac  arteries,  ligature  of,  873 
Ilio-femoral  triangle,  843 
lUo-sciatio  dislocations   of  hip, 

801 
Ilium,  fracture  of,  839 
Immediate  union,  24 
ImmoTable  apparatus  in  fracture, 

821 
Impacted  fracture,  815 

of  humerus,  829 

of  radius,  884 

of  neck  of  thigh-bone,  811 

of  shaft  of  thigh-bone,  846 
Impaction  of  feces,  545 
Imperforate  anus,  621 

hymen,  712 
Impermeable  stricture,  688 
Impotence,  708 
Incarcerated  hernia,  491 
Incision  of  membrana  tympani, 

810 
Incomplete  fracture,  814 
Incontinence  of  urine,  695 
Indirect  ophthalmoscopic  exami- 
nation, 280 
Indolent  sores,  38 
Infantile,  hernia,  509 

hydrocele,  679 

paralysis,  760 

syphilis,  80 
Inflammation,  26 

absorbent,  158 

asthenic,  28 


Inflammation — 

phenomena  of,  26,  29 

increase  of  temperature  in, 
28 

local  effects  of,  29 

causes  of,  29 

definition  of,  29 

effects  of,  80 

modes  of  extension  of,  29 

pathological  nature  of,  80 

symptoms  of,  27 

terminations  of,  29 

varieties  of,  29 
Inflammatory  fever,  26,  55 
Inflammation  of  tympanum,  312 
Ingrown  toe-nail,  146 
Inguinal  hernia,  508 

direct  and  oblique,  508 

diagnosis  of,  609 
Inhaler,  chloroform,  957 
Innominate  artery,  ligature  of, 

868 
Inoculation,  syphilitic,  74,  83 

▼accino-syphilitic,  84 
Insanity  after  head  injury,  172 
Insect  stings,  66 
Intention,  union  by  first,  28 

by  second,  24 
Interarticular  cartilages  of  knee, 

subluxation  of,  806 
Internal  ear,  diseases  of,  31 1 
Interrupted  suture,  122 
Interstitial  keratitis,  249 
Intestines,  rupture  of,  456 

protrusion  of,  461 

obstruction  of,  468 

on  tapping,  481 

gunshot  wounds  of,  950 
Intestinal  obstruction,  468 

diagnosis  of,  469 

causes  of,  469 

acute,  468 

chronic,  471 

from  contractions,  478 

from  stricture,  478 
Intra-capsular  fracture  of  femur, 

816,  841 
Intra- cranial  suppuration,  178 
Intra-parietal     sac    in     hernia, 

608 
Intra-uterine  fracture,  814 
Intussusception,  474 

operative    interference     in, 
476 
Inversion  of  body  when  foreign 
body  in  air-passages,  562 

in     intestinal     obstruction, 
476 
Iridectomy,  280 

in  glaucoma,  867 
Irido-ohoroiditis,  257 
Iridotomy,  288 

Iris,    congenital    anomalies    of, 
254 

inflammation  of,  255 

wounds  of,  257 

coloboma  of,  256 
Iritis,  246,  255 
Irreducible  hernia,  490 
Irritable  bladder,  587 

in  women,  719 

mamma,  722 

ulcer,  40 
Ischiatic  bernis,  518 
Isohio- rectal  abscess,  629 


JAW,  deformities  of.  420 
fracture  of,  421 

treatment  of,  422 

dislocation  of,  421 

necrosis  of,  411 

neuralgia  of,  445 

excision  of,  412 

tumors  of,  413,  416 

closure  of,  420 
Jejunum,  rupture  of,  457 
Joints,  contusions  of,  783 

compound  fracture  into,  860 

dislocation  of,  784 

diseases  of,  868 

symptoms  of,  873 

pathology  of,  869 

treatment  of,  885 

amputation  and  excision  of, 
892 

false,  784 

wounds  of,  784 

neuralgia  of,  208 

sprains  of,  788 

anchylosis  of,  878,  891 

loose  cartilages  in,  907 

acute  suppuration  round,9]  1 

necrosis  of,  924 
Jugular  vein,  wounds  of,  888 

opening,  888 


KELOID,  181 
of  ear,  802 
Keratitis,  248 
Key's  lithotomy,  627 
Kidneys,  injuries  of,  458,  581 

operations  about,  686 

stone  in,  586 

malformations  of,  581 

abscess  in,  582 
Kolpokleisis,  718 
Knee,  amputation  at,  981 

statistics  of,  981 

anchylosis  of,  892 

diseases  of,  8  0 

treatment  of,  889 

mortality  of  amputation  at, 
981 

dislocation  of,  806 

wounds  of,  784 

suppuration  of,  896 

excision  of,  897 

operation  of,  900 
Knock-knee,  780 

Ogston's  operation  for,  780 


LABIA,  adhesion  of,  712 
tumors  of,  713 

hypertrophy  of,  713 
Labyrinth,  affections  of,  816 
Lachrymal  apparatus,  disease  of, 

272 
Lachrymal  sac,  washing  ont,  274 

obliteration  of,  274 
Lamellar  cataract,  285 
Laparotomy,  476 
Laparo-elytrotomy,  755 
Laryngitis,  606 
Laryngoscopy,  665 
Laryngotomy,  667 
Larynx,  disease  of,  664 

requiring  tracheotomy,  664 

excision  of,  667 

foreign  bodies  in,  661 
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Larynx — 

wounds  of,  568 

tumors  of,  566 

syphilitic  disease  of,  78,  566 

soalds  of,  664 

fracture  of,  558 
Lateral  curvature  of  spine,  217 
Leech,  arti6cial,  268 
Leg,  amputation  of,  974,  982 

fracture  of  bones  of,  854 

statidtics  of,  854 

compound,  of,  858 
Lens,  affections  of,  253 

wounds  of,  254 

dislocation  of,  254 

diseases  of,  284 
Leucocytes,  80 
Lencorrbcea,  670 
Lift,  invalid,  992 
Ligature,  the   action  of,  on  ar- 
tery, 820 

of  catgut,  821 
Ligature  of  arteries,  826 

mode  of  applying.  825 

oarbolized  catgut  in,  912 

of  abdominal  aorta,  862 

of  innominate,  868 

of  carotids,  864 

of  lingual,  facial,  869 

of    arteries     of   upper    ex- 
tremity, 867 

of  iliac  nrteries,  878 

of    arteries    of    lower    ex- 
tremity, 874 
Lightning,  accidents  from,  180 
Lime  in  eyes,  252 
Linear    extraction    of    catnrnct, 

288 
Lingual  artery,  ligature  of,  866 

in  cancer  of  tongue,  402 
Lip,  congenital  fiHHures  of,  8t<9 

cancer  of,  892 

chancre  of,  8^4 

cysts  of,  894 

tumors  of,  894 

nsevus  of,  305 

wounds  of,  389 

restoration  of,  891 

hare,  889 

phlegmonous     inflammation 
of,  895 
Lipoma,  93 

of  conjunctiva,  276 

of  nose,  549 
Lir^franc's  amputation,  983 
Lister's  mo  ie  of  dressing  wounds, 
970 

tourniquet,  I<80 
Lithic  acid  deposits,  605 

calculus,  607 
Litholapazy,  622 
Lithontriptic9,  614 
Lithotomy,  624 

when  to  be  selected,  624 

causes  of  «ieath  after,  684 

sources  of  difficulty  in,  630 

Key's  operation,  627      , 

median,  632 

bilateral,  633 

liuchanan's,  638 

recto-vesicul,  633 

high  operation,  634 

in  female,  63.'> 
Lithotomy   and    Litbotrity  com- 
pared, 615 


Litbotrity,  616 

when  to  be  selected,  615 

perineal,  632 

rapid,  682 
Littrd's  operation.  528 

abscess  of,  484 
Liver,  hydatids  in,  483 

ruptured,  456 

wound  of,  456 
Local  aneastheticB,  961 
Locked  jaw,  192 
Locomotor  ataxy,  760 
Lodgment  of  balls,    941 
Loose  cartilages,  907 

bodies  in  bursee,  766 
Lordosis,  217 

in  malformation  of  hip,  818 

in  hip  disease,  878 

in  rickets,  936 
Lower  jaw,  removal  of,  419 

tumors  of,  419 
Lumbar  abscess,  219 

colotomy,  478 
Lunatics,  fractures  in,  816 

fractured  ribs  in,  571 
Lungs,  condition  of,  in  apnoeii, 
579 

after  drowning,  579 

laceration  of,  575 

wounds  of,  575 

hernia  of,  575 
Lupus,  42 

of  nose,  650 
Lymphatics,  affections  of,  158 

wounds  of,  156 
Lymphoma,  119,  156 
Lyssi  in  hydrophobia,  71 


MACINTYRE'S  SPLINT,  857 
Malfurmations,  770 
of  anus,  54 
of  ear,  300 
of  genitals,  668 
of  hip,  813 
of  kidney.  581 
of  feet,  771 
Malignant  pustule,  142 

tumors,  100 
Mamma,  diseases  of,  720 

excision  of,  735 
Manipulation,  treatment  of  aneu- 
rism by,  351 
reduction    of   dislocation  of 

humerus  by,  792 
of  hip,  813 
Marriage  after  syphilid,  83 
■  Masse,  reduction  en,'  505 
Mastoid    cells,    suppuration    in, 

314 
Meatus,   external   affections   of, 

302 
Median  lithotomy,  632 
Medio-tarsal  disease,  882 
Medullary  cancer,  103 
Meibomian    glands,    obstruction 

of,  212 
Melanosis,  104 

of  eyeball,  299 
Membrana   tympani,    injury    to, 
308 
examination  of,  809 
perforation  of,  309 
Meningeal    artery,    rupture    of, 
174 


Meningocele,  190 

Metatarsal     bones,    araputntion 

through,  984 
Microscopical    anatomy    of    tu- 
mors, 110 
Milk  cysts.  782 
Mixed  calculus,  608 
Moles,  144 
Mollities  ossium,  934 
Molluscous    tumors  of  meatus, 
805 
I  Mortification,  48 
Mucous  cysts,  91 

of  lips,  895 

of  tongue,  91,  896 
Mulberry  calculus,  608 
Mumps,  898* 

orchitis  in,  692 
Muscles,  injuries  of,  755 

tumors  of,  761 

vascular  tumors  of,  762 

rupture  of,  755 

compound  laceration  of,  757 

dislocation  of,  757 

degeneration  of,  761 

of  pectoral,  571 

inflammation  of,  759 

of  sterno-mastoid,  759 

division  of,  782 

atrophy  of,  760 

rigid  atrophy  of,  782 

ossification  of,  761 

hydatids  in,  762 

triohinee  in,  762 
Mycetoma,  143 
Myeloid  tumor,  97,  929 
Myopia,  287 
Myxoma,  115 


NiEVUS,  856 
of  scalp,  189 
Nails,  affections  of,  147 
Nasal  douche,  314,  548 
Naso-pharyngeal  polypus,  582 
Nasal  duct  probing.  273 
Neck  of  femur,  fracture  of,  816, 
841 

of  humerus,  fracture  of,  829 

of  scapula,  fracture  of,  828 
Necrosis,  913 

of  jaws,  412 

phosphorus,  412 

of  bones  of  skull,  191 

operation  for,  921 

arrest   of    growth    in    bone 
after,  423 
Needles,  acupressure,  825 

aneurism,  361 

neevus,  359 

palate,  440 
N^laton's  probe,  944 

test  line  for   dislocation  of 
hip,  802 
Nephrectomy,  587 
Nephritis,  581 
Nephrotomy,  587 
Nerve  stretching,  226 
Nerves,  influence  of,  in  repair, 
24 

injuries  and  diseases  of,  224 

in  head  injuries,  171 
Neuralgia,  225,  435 
Neuritis,  optic,  265 
^'euroma,  226 
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Nipples,  sore,  720 

chronic  eczema  of,  784 

retracted  nipple,  788 
Nitrous  oxide,  inhalation  of,  954 
Nodes,  919 
Noma,  711 
Nose,  affections  of,  547 

dislocation  of  cartilages  of, 
547 

deviation  of  septum  of,  653 

foreign  bodies  in,  552 

formation  of  new,  556 

fracture  of,  547 

obstructions  of,  551 

plugging  the,  548 

polypus  of,  551 

washing  out,  548 
Nuclear  cataract,  284 
Nystagmus,  247 


OBLIQUE     INGUINAL    HER- 
nia,  508 
Obstructed  hernia,  491 
Obstruction  of  intestine,  468 
Obturator  hernia,  614 
Obturator  foramen,  hernia  into, 
514 

dislocation  into,  802 
Occipital  artery,  ligature  of,  867 
Occluded  ears,  300 
Odontalgia,  435 
Odontoid   process,    displacement 

of,  218 
Odontomes,  410,  426 
(Edema  glottidis,  5H3 
(Esophageal  forceps,  450 

obstruction,  448 
(Esopbagotomy,  452 

excision  of,  452 
(Esophagus,   foreign    bodies  in, 
450 

stricture  of,  448 

cancer  of,  448 
Ogston's    operation    for    knock- 
knee,  780 
Olecranon    process,  fracture   of, 
836 

bursa  over,  765 
Omental  sac  in  hernia,  487 
Omentum,  protrusion  of,  462 

adhesions  of,  in  OTarian  dis- 
eajse,  748 
Onychia,  147 

maligna,  147 
Odpborectomy,  754 
Operative  interference  in    joint 

disease,  892 
Opisthotonos,  192 
Ophthalmia,  varieties  of,  248 

sympnthetic,  258 
Ophthalmitis,  258,  299 
Ophthalmoscope,  examination  by, 

229 
Optic  disk,  anomalies  of,  233 
Optic  nerve,  atrophy  of,  265 
Optic  neuritis,  265 
Orbit,  affections  of,  293 

tumors  of,  296 

hemorrhage  into,  294 
Orchitis,  691 

chronic,  692 

syphilitic,  698 

tubercular,  695 
Oriental  sore,  148 


Orthopeedic  surgery,  770 
Osteitis  deformans,  987 
Osteo  arthritis,  909 
Osteo-chondroma,  929 
Osteo-malacia,  984 
Osteo-myelitis,  915 

after  amputation,  089 

after  gnnshot  injuries,  951 
Osteophone,  315 
Osteo-sarooma,  929 
Osteoid  cancer,  981 
Osteotomy,  for  badly  united  frno- 
ture,  826 

in  hip-joint  disease,  888 
Ostitis,  912 

of  cranium,  191 
Otitis,  807 

media,  814 
Ovarian  dropsy,  786 

diagnosis  of,  787 

tapping,  diagnostic  value  of 
789 

pathology  of,  786 

statistics  of,  735 

tapping  in,  789 

treatment  of,  740 
Ovariotomy,  normal,  754 

selection  of  cases,  740 

operation,  744 

adhesions  in,  748 

treatment  of  pedicle,  749 

on     sponging     out     pelvis, 
752 

treatment  of  wound,  752 

after-treatment,  752 

vaginal,  754 
Ovarian  cysts,  suppurating,  treat- 
ment of,  753 
Oxalate  of  lime,  as  gravel,  604 

as  calculus,  608 
Ozeena,  554 


PAIN  in  inflammation,  27 
Painful     subcutaneous     tu- 
mor, 227 
Palate,  cleft,  402 

tumors  of,  407 

wounds  of,  406 

ulcerations  of,  406 
lalmar  arch,  wounds  of,  878 
Pannus,  246 
Papillary  tumors,  99 
Paracentesis  abdominis,  481 

thoracis,  577 

of  joints,  889 

in  ovarian  dropsy,  789 

of  the  pericardium,  317 
Paralysis,  result  of  concussion, 
176 

spinal,  211,  213 

infantile,  760 

of  bladder,  595,  658 
Paraphimosis,  6U5 
Parasites,  151 
Parotid,  inflammation  of,  898 

tumor  of,  398 
Patella,  dislocation  of,  806 

fracture  of,  851 

compound  of,  863 

enlarged  bursa  over,  764 
Pathological  tubercle,  66 
Pedicle  in  ovariotomy,  treatment 

of,  749 
Pelvic  joints,  diseases  of,  882 


Pelvis,  fracture  of,  889 

urethral  laceration  in.  839 

obstructed  iliac    artery   in, 
840 
Penetrating    wounds,   of    abdo- 
men, 460 

chest,  574 

cranium,  166 
Penis,  amputation  of,  666 

injuries  of,  666 

cancer  of,  665 

to  fasten  catheter  in,  643 

warts  on,  666 
Perforating  ulcer,  of  foot,  142 

of  palate,  406 
Perforating  tumors  of  Bkull,  190 
Pericardium,  paracentesis  of,  316 

wounds  of,  816 
Perineal  abscess,  640,  650 

lithotrity,  63  J 
Perineal  hernia,  618 

fistula,  652 

section,  648 
Perineum,  rupture  of  the  female, 
714 

operation  for,  714 
Perinephritis,  582 
Periosteal  exostosis,  927 

cancer,  931 
Periosteal  flaps   in   amputation, 

982 
Periosteum,  acute  iniBammatitm 
of,  916 

chronic,  919 
Periprostatic  abscess,  698 
Peritoneum,  inflammation  of,  465 

wounds  of,  460 
Peroneal  tendons,  dislocation  of, 

757 
Phagedena,  41 

venereal,  677 
Phalangeal  joints,  diseases  of,  884 

dislocations  of,  799 

fracture  of,  887 
Pharyngeal  abscess,  220,  566 
Pharyngotomy,  452 
Pharynx,  affections  of,  447 

foreign  bodies  in,  450 

wounds  of,  451 

tumors  of,  447,  553 
Phimosis,  664 

with  chancre,  676 
Phlebitis,  380 

pytemia  and,  60 
Phlebolithes,  385 
Phlegmasia  dolens,  380 
Phlegmonous  erysipelas,  51 
Pbosphatic  deposits,  604 

calculus,  609 
Phosphorus  disease  of  jaws,  411 
Phrenic  hernia,  578 
Phthiriasis,  242 
Pigeon-breast,  576 
Piles,  537 
PinguiculsB,  275 
Pirogoff's  amputation,  987 

stump  after,  988 
Pituitary  membrane,  thickening 

of,  553 
Plaster-of-Paris  splints,  821 
Plastic  surgery,  137 
Plugging  nostrils,  549 
Pneumocele,  577 
Pneumothorax,  577 
Poisoned  wounds,  65 
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Politxer's    method    of    inOating 

tympanum,  800 
Folypas  of  nntruro,  415 

of  bladder,  593,  720 

of  ear,  808 

of  larynx,  667 

of  nose,  551 

of  palate,  407 

of  vagina,  713 

of  rectum,  689 
Porro's  operation,  755 
Popliteal     artery,    ligature     of, 

876 
Position   of  lower  extremity   in 

hip  disease,  877 
Pott's  fracture,  808 
Poultice,  ice,  120 
Prepuce,  operations  on,  664 

tumor  of,  668 
Presbyopia,  289,  258 
Pressure  to  stop  bleeding,  822 

in  cure  of  aneurism,  842 
Primary  unioa,  28 
Probang,  452 
Projectiles,    wounds  caused   by, 

941 
Prolapsus  of  rectum,  636 
Proptosis  oculi,  157,  295 
Prostate  gland,  affections  of,  596 

retention  in,  658 

inflammation  and   suppura- 
tion of,  697 

hypertrophy  of,  698 

calculi  of,  601 

cancer  of,  601 
Prostatorrhooa,  602 
Pruritus  ani,  638 
Psoas  abscess,  219 
Psoriasis  of  nails,  148 
Pseudo-hypertrophic     paralysis, 

761 
Pterygium,  261,273 
Ptosis,  272 
Pubes,    dislocation    of    hip    on, 

802 
Pubic    symphysis,    disease    of, 

883 
Pulleys  in  dislocation,  786 
Pulpy  degeneration  of  synoTial 

membrane,  868 
Pulsatile  bone  tumors,  933 
Puncta    lacrymalia,    obstruction 

of,  273 
Punctured  wounds,  125 
Puncture  of  bladder  from  rectum, 

060 
Pupil,  artificial,  288 
Purulent,  ophthalmia,  246 

catarrh  of  ear,  814 
Pus,  25,  30 

absorption  of,  31 
Pustule,  malignant,  142 
Puzzle  toy,  value  of,  in  disloca- 
tions, 799 
Pyoemia,  66 

analyses  of  cases  of,  68,  61 

post-mortem  appearances  in, 
69 

not  hospital  disease,  62 

arterial,  334 
Pyelitis,  682 


Q 


UlLLED  suture,  124,  714 
Quinsy,  407 


RABIES,  69 
Rachitic  affections  of  bones, 
936 
Radial  artery,  ligature  of,  872 
Radical  cure  of  hernia,  611 

of  hydrocele,  683 
Radio-ulnar  joint,  disease  of,  884 
Radius,  dislocations  of,  796 

fractures  of,  834 

compound  of,  887 
Ranula,  91,  896 
Rattlesnakes,  bites  of,  67 
Reaction  after  collapse,  198 
Rectal  alimentation,  646 
Rectangular  staff   in    lithotomy, 

032 
Recto-vaginal  fistula,  716 
Rectotomy,  linear,  542 
Rectum,  affections  of,  626 

how  to  examine  patient  iu, 
626 

injuries  of,  624 

prolapse  of,  586 

stricture  of,  688 

foreign  bodies  in,  625 

malformations  of,  521 

painful  ulcer  of,  626 

abscess  of,  528 

polypus  of,  687 

dilatation  of,  648 
Rectum,  excision  of,  648 
Recurrent  growths,  99 
Kedness  in  infliimmation,  26 
Reduction  of  dislocations,  786 

of  hernia,  497 
Refraction,  234 
Refract  are  of  bone,  826 
Relaxed  uvula,  406 
Renal  calculus,  606 

removal  of,  680 

hsematuria,  682 
Repair  of  wounds,  23,  26 

causes  of  failure  in,  25 

of  fractures,  823 
Reporting  cases,  headings    for, 

21 
Resection  of  joints,  892 

of  false  joints,  826 
Resolution  of  inflammation,  30 
Respiration,  artificial,  579 
Rest  in  treatment   of  aneurism, 
341 

in  ununited  fracture,  826 
Retained  testis,  706 
Retention  of  urine,  666 

hysterical,  696 
Retina,  hyperseraia  of,  202 

atrophy  of,  204 

embolism  of,  264 

displacement  of,  205 
Retinitis,  262 
Retraction  of  nipple,  783 
Rheumatic  arthritis,  909 
llbeumatism,  gonorrhoeal,  673 
Rhinoplasty,  550 
Rhinoscopy,  650 
Ribs,  excision  of,  903 

fracture  of,  671 

dislocation  of,  574 
Richardson's     spray     producer, 

961 
Rickets,  935 

operative  treatment  in,  936 
Rider's  hone,  762 
Rifle  ball  wounds,  941 


Rodent  ulcers,  106 
Rudimentary  fingers,   and  toes, 

770 
Roussel's  method  of  transfasion, 

880 
Rottx's  amputation,  087 
Rupia,  syphilitic,  75 
Rupture,  abdominal,  487 

of  abdominal  viscera,  460 

of  abdominal  vessels,  460 

of  aneurism,  819 

of  artery,  819 

of  bladder,  459 

of  eyeball,  299 

of  urethra,  656 


SAC,  hernial,  487 
omental,  488 

kelotomy  external  to,  498 
Sacculated  bladder,  690 
S  icral  tumors,  205 
Sacro-coccygeal  joint,  disease  of, 

888 
Sacro-iliac  joint  disease,  883 
Salivary  calculus,  897,  445 

fistula,  897 
Salter's  swing,  856 
Sayre's  jacket,  221 
Sarcocele,  704 
Sarcoma,  114 
Scab,  union  under,  25 
Scalds,  127 

of  the  glottis,  668 
Scalp,  affections  of,  189 

contusion  of,  161 

wounds  of,  162 

sebaceous  cysts  of,  92 
Scapula,  dislocation  of,  789 

excision  of,  903 

fracture  of,  828 

of  neck  of,  829 
Sciatic  notch,  dislocation  of  hip 
into,  801 

hernia  through,  618 
Scirrhus,  101 

Scissors  for  skin  grafting,  134 
Sclerosis  of  bone,  914 
Sclerotic,  inflamed,  262 

injuries  of,  263 
Scoop  extraction,  290 
Scorbutic  ulcers,  41 
Scrofula,  20 

Scrotal  tumors,  diagnosis  of,  701 
Scrotum,  affections  of,  707 

cancer  of,  708 

injuries  of,  707 

tumors  of,  707 

elephas  of,  707 
Scurvy,  41 
Sebaceous  cysts,  92 

on  head,  92,  189 

fungating,  93 
Second  intention,  healing  by,  25 
Semilunar  cartilages  of  knee,  sub- 
luxation of,  807 
Seminal   duct,  inflammation    of, 
688 

obstruction  of,  689 
Senile  cataract,  285 

gangrene,  45 

amputation  in,  47 
Separation  of  epiphyses  of  femur, 
846,  850 

of  humerus,  829 
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Separation — 

of  radius,  835 
SepticeBmia,  66 

Septum  of  nose,  malformations  of, 
658 

injuries  of,  648 

diseases  of,  558 
Sequestrum,  removal  of,  923 
Sero-oystic  ditiease  of  breast,  780 

of  testicle,  698 
Serous  cjsts,  90 
Serpent's  bites,  67 
Serpiginous  chancre,  84 
Seton  in  temple,  268 
Setting  fractures,  816,  856 
Sexual  hypochondriasis,  709 
Sharp-hook  extraction,  289 
Shook  and  collapse,  198 

operations  during,  200 

after  gunshot  injuries,  942 
Shoulder,  amputation  at,  975 

dislocations  at,  790 

excision  of,  902 

diseases  of,  892,  908 
Sickness,  chloroform,  966 
Sinus,  86 
Skin,  formation  of  new,  24 

transplantation  of,  183 
Skull,  contusion  of,  168 

fissure,  164 

fracture,  164 

incomplete  fracture  of,  81 4 

gunshot  wounds  of,  945 

perforating  tumors  of,  185 
Sloughing  phagedsana,  41 

chancre,  674 
Smith's,  Nathan,  wire  splint,  857 
Smith's,  Thomas,  gag  for  staphy- 

loraphy,  402 
Snake-bites,  68 
Snuffles,  the,  81,  551 
Softening    of   bone    (mollitiec), 

934 
Soft  cataract,  284 
Solution  of  cataract,  285 
Solvents  for  stone,  614 
Soot  cancer,  104 
Sores,  varieties  of,  87 
Sore  throat,  syphilitic,  77 
Sounding  for  stone,  613 
Spasmodic  retention,  656 
Spastic  contractions,  772 
Speculum,  ear,  308 

rectal,  528 

laryngeal,  565 

urethral,  female,  680 

Taginal,  717 
Speir's  artery  constrictor,  827 
Spent  balls,  941 
Spermatic  cord,  hydrocele  of,  682 

varicocele  of,  705 
Spermatocele,  684 
Spermatorrhoea,  709 
Spermatozoa,  in  encysted  hydro- 
cele, 685 
Sphacelus,  43 

Sphincter  ani,  spasm  of,  528 
Spioa  bandage,  508 
Spina  bifida,  208 

tumors  simulating,  204 
Spinal  abscess,  219,  221 

instruments,  218 
Spinal,  wounds  of,  cord,  214 
Spine,  concussion  of,  206 

diseases  of,  219 


Spii 

fracture  and  dislocation  of, 

211 
curvature  of,  217 
railway  injuries  of,  201 

Spleen,  rupture  of,  466 

Splints,  819 

immovable,  816 
double  thigh,  845,  886 
for  excision  of  elbow,  904 
for  excision  of  knee,  901 

Spontaneous  cure  of  aneurism, 
389 

Sprains  of  bock,  216 
of  joints,  788 

Spray  producer,  902 

Squint,  operations  for,  277 

Staff  lithotomy,  625 

Staphyloma,  258 
removal  of,  280 

Staphyloraphy,  408 

Starched  bandage,  821 

Statistics  of  amputations,  964 
of  subclavian  aneurism,  308 
of  torsion,  826 
of  necrosis  of  jaw,  41 1 
of  causes  of  intestinal  ob- 
struction, 469 
of  anal  abscess,  628 
of  exostosis,  927 
of  bums,  127 
of  out  throat,  559 
of  artificial  anus  after  her- 
nia, 495 
after  oolotomy,  480 
of  fractured  skull,  168 
of  fatal  cases  of  pysemia,  58 
of  pyaemia,  61 
of  spinal  injuries,  212 
of  stricture,  640,  648 
of  tetanus,  198 
of  abdominal  injuries,  456 
of     intestinal    obstruction, 

458 
of  hernia,  487,  518 
of  stricture  of  rectum,  641 
of  stone,  611 
of  lithotomy,  622 
of  retention  of  urine,  666 
of  hydrocele,  681 
of  cancer  of  testicles,  700 
of  ovarian  disease,  786 
of  cancer  of  breast,  729 
of  adenoma,  726 
of  fracture,  817,  841 
of  dislocation  of  humerus, 

790 
of  head  of  femur,  801 
of  excision  of  bead  of  femur, 

894 
of  excision  of  knee,  898 
of  wounded   from    gunshot 

injuries,  945 
of  amputation,  964 
of  disease  of  knee,  880 
of  hip  disease,  874 
of  excision  of  hip,  894 
of  exoision  of  knee,  898 
of  amputation  at  knee,  981 
of  Syme's  amputation,  986 

Steatoma,  93 

Sterility,  708 

Steruo-clavicular  joint,  diseases 
of,  888 
dislocation  of,  788 


Stemo  mastoid  muscle,  contrac- 
tion of,  782 

induration  of,  758 

division  of,  782 
Sternum,   dislocation  and   frac- 
ture of,  574 
Stings,  insect,  66 
Stomach,  foreign  bodies  in,  463 

rupture  of,  456 

opening,  the,  467 
Stomatitis,  895 
Stone  in  bladder,  611 

in  kidney,  585 

in  urethra,  611,  662 

in  woman,  685 
Stopping  teeth,  488 
Strabismus,  276 

connected  with  hypermetro- 
pia,  276 

operation  for,  276 
Strangulated  hernia,  498 

omental,  494 
Strangulation,  internal,  469 
Stricture,  of  urethra,  688 

results  of,  642 

inflammatory,  657 

spasmodic,  657 

its  complications,  650 

traumatic  or  cicatricial,  658 

treatment  of,  642 

causes  of  death  in,  654 

of  intestine  after  hernia,  496 

of  oesophagus,  448 

of  rectum,  589,  640 
Stricture  and  retention,  669 
Stromeyer's  cushion,  838 
Stumps,  affections  of,  988 

dressing  of,  969 

conical.  988 

bursa  over  stumps,  990 

necrosis  of,  989 

painful,  989 
Styes,  242 
Styptics,  328 
Subastragaloid  amputation,  985 

dislocation,  810 
Subclavian  aneurism,  867 

artery,  ligature  of,  868 
Subclavicular    dislocation    of 

shoulder,  828 
Subcoracoid  dislocation  of  shoul- 
der, 790 
Subcutaneous  lignature  of  nesvus, 

357 
Subcutaneous  operations,  778 

wounds,  125 
Subdiaphragmatic  abscess, '466 
Subglenoid  dislocation  of  shoul- 
der, 790 
Sublingual  cysts,  896 
Submammary  abscess,  722 
Subpectoral  abscess,  576 
Subspinous  dislocation  of  shoul- 
der, 790 
Suction,  removal  of  cataract  by, 

289 
Sulphuric  acid,  treatment  of  dis- 
ease of  bone  by,  926 
Summary  of  treatment  of  frac- 
tures, 826 
Sunburn,  180 
Suppression  of  urine,  686 
Suppuration,  24,  80 
Supracondyloid    amputation    of 
Uiigh,  981 
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Surgical   onscs,  how   to   inTesti- 

gate,  21 
Suspensory  Hnndnge,  690 

Morgan's,  706 
Sutures,  continuous,  128 

interrupted,  122 

quilled,  124 

twisted,  123 

of  intestine,  128 
Swelling  in  inflammation,  26,  29 
Symblepbaron,  271 
Syme's  amputation  of  foot,  986 

operation  for  aneurism,  861 

operation  for  stricture,  647 
Sympathetic  ophthalmia,  258 
Symphysis  pubis,  diseases  of,  882 
Syncope,  329 
Synostosis  of  hip,  879 
Synovial  cysts,  768 
Synovial  membrane,  diseases  of, 

868 
Syphilis,  78 

sore  throat  in,  76 

affections  of  tongue  in.  76 

affections  of  bone  in,  76 

pathology  of.  76,  698 

treatment  of,  77 

hereditary,  80 

teeth  in,  81 

serpiginous  ulceration  in,  82 

marriage  after,  82 

inoculation  in,  82 
Syphilitic  disease  of  rectum,  76, 
589 

of  iris,  266 

of  testicle,  608 

of  larynx,  79 
Syphilitic  teeth,  429 
Syphilizntion,  82 
Syringing  ear,  805 


TAOLIACOTIAN     operations, 
566 
Talipes,  different  forms  of,  772 

their  treatment,  774 
Tapping  abdomen,  481 

OTurian  cyst,  739,  748 

hydrocele,  682 

intestines,  481 

chest,  576 

hydatid,  483 
Tarsal  cartilage,  tumors  of,  268 
Tarsal  cysts,  268 
Tarsus,  opera  tions  on,  905 

diseases  of.  883 

dislocations  of,  810 
Taxis,  the,  497 

whero  inadmissible,  497 
Teale's  amputation,  973 

probe  gorget,  647 
Tear  passages,  operations  on.  '273 
Teeth,  cysts  containing,  414,  42H 

syphilitic,  4'J9 
Teeth,  diseases  of,  433 

affections  of  pulp,  442 

of  aWeolo-dentul  membrane, 
442 

local  dental  periostitis,  404 

fracture  of,  441 

supernumerary,  429 

supplemental,  429 

mulformed,  429 

irregularity  of,  481 

impactioa  of,  482 


Teeth— 

absence  of,  433 

extraction  of,  445 

fracture  and  dislocation  of, 
441 
Temperature  in  inflammation,  27 

in  traumatic  fever.  56 

in  spinal  injury,  218 
Temporal     artery,    ligature    of, 

367 
Temporo-maxillary  articulation, 
diseases  of,  420 

dislocation  of,  420 
Tendo  Achillis,  division  of,  777 

rupture  of,  755 
Tendons,  inflammation  of,  768 

rupture  of,  758 

tumors  of,  761 

repair  of,  after  division,  774 

dislocation  of,  757 
Tenosuture,  759 
Tenotomy,  777 

in  contracted  joints,  780 

in  fracture,  166 
Testicle,  its  development,  688 

dermoid  cyst  of,  701 

malposition  of,  705 

diseases  of,  688 

inflammation  of,  688 

acute,  691 

chronic,  692 

syphilitic,  693 

gouty,  698 

tubercular  disease,  695 

hernia  of,  697 

cystic  disease  of,  698 

cancer  of,  700 

excision  of,  705 

strapping,  705 
Tetanus,  192 

infantile,  193 

pathology  of,  195 

statistics  of,  193 
Thecal  abscess,  763 
Thecitis,  703 
Thermograph  of  erysipelas,  50 

traumatic  fever,  66 

enterotomy,  477 
Thigh,  amputation  of,  979 

statistics  of,  980 

fracture  of,  841 

compound,  851 
Thomas's  splints  for  knee,  991 

for  hip,  991 
Thorax,  injuries  of,  575 

tapping,  577 

abscesses  about,  577 
Throat,  wounds  of,  568 
Thrombosis.  380 
Thumb,  dislocations  of,  798 

compound  fracture  of,  839 

amputation  of,  978 

excision  of  joints  of,  900 
Thyroid,  cysts  of,  91 

diseases  of,  156 

extirpation  of,  160 
Thyroid  foramen,  dislocation  in- 
to, 801 
Thyrotomy,  567 
Tibia,  dislocation  of,  838 

fracture  of,  853 

V-shaped  fracture  of,  855 

arrest  of  growth  after,  854 
Tibial  artery,  anterior,  ligature 

of,  878 


Tibial  artery,  posterior,  ligature 

of,  876 
Tic  douloureux,  225 
Tinea  tarsi.  242 
Tobacco-amaurosis    or  atrophy, 

266 
Toe-nail,  ingrown,  146 

horny,  148 
Toes,  amputation  of,  988 
Tongue,  diseases  of,  898 

hypertrophy  of,  899 

inflammation  of,  399 

extirpation  of,  401 

wounds  of,  399 

ulcers  of,  400 

cancers  of,  400 
Tongue  tie,  898 
Tonsil,  diseases  of,  407 

cancer  of,  409 

excision  of,  408 
Tooth,  development  of,  425 
Toothache,  435 
Tooth  cysts,  414,  428.  483 
Tooth  tumors,  410,  426 
Torsion    on   arteries,  effects    of, 
322 

mode  of  doing  it,  826 

statistios  of,  827,  965 
Torticollis,  788 
Tourniquet,  324 

Towne's  stereoscopic  test  for  re- 
tina, 241 
Trachea,  foreign  bodies  in,  5GI 

wounds  of,  568 

subcutaneous  division  of,  •S59 
Tracheotomy,  668 

its  complications,  669 

for  disease  of  larynx,  5»»4 

for  foreign  bodies,  564 

tubes,  669 

in  tetanus,  196 
Transfusion,  330 
Transplantation  of  skin,  133 
Traumatic,  aneurism,  852 

delirium,  196 

fever,  65 

gangrene,  48 

stricture,  653 
Trendelenburg's    tracheal    tam- 
pon, 407 
Trephining,  skull,  185,  186 

spine,  215 

long  bones,  918 
Trichiasis,  269 
Trichininsis,  762 
Trismus,  infantum,  193 
Trochanter,  fracture  of  epiphy^s 

of,  846 
Trusses,  518 

to  measure  for,  520 
Tubercle,  19 

mucous,  75 
Tumors,  84 

sebaceous,  of  scalp,  92 

follicular,  93 

perforating,  of  Rkull,  184 

congenital,  of  sacrum,  201 

painful  subcutaneous.  226 

of  jaws,  413 

cystic,  89 

fatty,  93 

fibrocellular    and    myxoma- 
tous, 94 

fibrous,  95 

cartilaginous,  9G,  927 
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Tumors — 

osseous,  07 

mjeloid,  98 

glandular  or  adenoM,  98 

vasculnr,  99 

papillary,  99 

recurrent,  90 

cancerous,  IOC 
.   diagnosis  of,' 100 

melanosis,  104 

epithelioma,  104 

microscopical    anatomy    of, 
110 

osteoma,  114 

sarcoma,  114 

myxoma,  1 15 

adenoma,  116 

carcinoma,  117 

lymphoma,  119 

colloid,  106 

thyroidal,  156 
Tumors  of  bone,  926 

their  diagnosis,  932 

their  enucleation,  988 

exostosis,  926 

ungual,  146,  926 

cartilaginous,  928 

osteo-sarcoma     and     chon- 
droma, 929 

myeloid,  929 

cancers  of,  930 

epithelial,  of,  931 

pulsatile,  933 

hydatid,  938 
Tunica   vaginalis,   hydrocele   of, 

678 
Tympanum,  inflating,  812 
Twisted  suture,  122 


ULCER,  definition  of,  87 
Ulceration,  87 
of  rectum,  588 
Ulcers,  87 

of  cornea,  250 
Ulna,  dislocation  of,  796 

fractures  of,  836 
Ulnar  artery,  ligature  of,  372 

nerve,  injuries  to,  225 
Umbilical  hernia,  516 
Umbilicus,  tumors  of,  484 
Ungual  exostosis,  145,  927 
Union  of  wounds,  26 

of  broken  bones,  823 

of  divided  tendons,  774 
Unreduced  dislocations,  785 
Ununited  fractures,  824 
Upper  jaw,  removal  of,  414 
Urachus,  open,  484 
Urates,  as  deposits,  601 
Ureter,  injuries  of,  458 
Urethra,  ruptured,  656 

with  fracture  of  pelvis,  840 

obstruction  of,  638 


Urethra- 
stricture  of,  638 
calculus  in,  611,  662 
inflammation  of,  670 
nff'ections  of  female,  719 

Urethra,  tapping,  in   perineum, 
649 

Urethrotomy,  internal,  646 
external,  646 

Urinary,  abscess,  118 
fistula,  652 
deposits.  602 

Urine,  albuminous,  608 
healthy,  603 
deposits  in,  603 
blood  in,  588,  603 
incontinence  of,  595 
overfiow  of,  640 
retention  of,  656 
suppression  of,  586 
extravasation  of,  650 

Uterus,  extirpation  of,  754 

amputation  of  neck  of,  720 
laceration  of  neck  of,  719 

Uvula,  elongation  of,  407 


V -SHAPED   fracture   of  tibia, 
856 
Vaccino-syphilis,  84 
Vagina,  foreign  bodies  in,  718 

malformations  of,  713 

injuries  of,  718 
Vaginal  fistulee,  operations  for, 

716 
Vaginal,  oystocele,  &c.,  716 

lithotomy,  636 
Valgus,  780 
Valsalva's  treatment  of  aneurism. 

342 
Varicocele,  705 
Varicose,  aneurism,  854 

ulcer,  40 

veins,  386 
Varix,  384 

aneurismal,  353 
Vascular  keratitis,  248 
Vascular  protrusion  of  eyeball, 

167,  295 
Vascular  tumor,  856 
Vault  of  skull,  fracture  of,  164 
Veins,  injection  into,  68 

injuries    and     diseases    of, 
879 

operations  on,  386 

hemorrhage  from,  329 

entrance  of  air  into,  874 

varicose,  884 
Velum  pa!ati,  wounds  of,  406 
Vena  cava,  rupture  of,  460 
Venesection,  op 'ration  of,  887 

in  chest  injuries,  575 

in  head  injuries,  180-6 
Venereal  diseases,  local,  670 


Ventral  hernia,  518 
Verruca,  1-43 

necrogenica,  66 
Vertical   extension  in   fracture, 

849 
Vesico-intestinal     fistula,     465, 

592 
Vesico-prostatic  calculus,  601 
Vesioo-vaginal  fistula,  716 
Vicious,  union  of  fractures,  826 
Vienna  paste,  109 
Villous  growths,  107 

of  bladder,  593 

of  rectum,  687 
Viscera,    abdominal,   protrusion 
of,  461 

rupture  of,  454 

wounds  of,  463 
Vision,  field  of,  240 

anomalies  of,  262 
Vitreous  humour,  aflfections   of, 

259 
Volvulus,  470 
Vulva,  injuries  of,  711 
Vulvitis,  711 


WARDROP'S     operation     for 
aneurism,  S48 
Warts,  143 

anal,  588 

venereal,  148,  666 
Wax  in  ear,  302 
Weak  sores,  38 
Webbed  fingers  and  toes,  771 
Weight,  extension  by,  844 
Wens,  189 

Wheelhouse's  operation  for  stric- 
ture, 647 
Wind  contusions,  941 
Windpipe,  foreign  bodies  in,  561 
Women,  surgical  diseases  of  geni- 
tals in,  185 

stone  in,  636 
Wounds,  121 

dressing  of,  124 

arrow.  126 

subcutaneous,  126 

poisoned,  65 

antiseptic  treatment  of,  970 
Wrist,  amputation  at,  977 

dislocation  at,  797 

suppuration  and  excision  of, 
905 

diseases  of,  884 
Wryneck,  783 


XANTHELASMA  of  lids,  269 
Xantbic  oxide  calculous,  (iOO 


yiNC,  chloride  of,  paste,  109 
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ioriptionfl  of  the  anatooiicfil  choraoters  of  the  dijieanea  considered  in  thereat  of  the  Tolume. 
It  is  betiered  thit  these  portiona  of  the  work  will  perre  as  n  di^efft  of  the  essential  faots  pertain- 
ing to  general  and  »peoia]  pathological  anatomy,  fti  far  M  this  important  branch  of  ttody  beari 
upon  praetioal  medicine. 

In  the  other  portiooA  of  the  treRtise  many  changes  will  be  fonnd,  which  haT«  somewhat  an- 
largod  thetise  of  the  volume,  in  spite  of  the  omission  of  a  considerable  amount  of  matter,  and 
the  rewriting  of  many  portions  with  a  epeoiAl  view  to  condensation.  Among  these  ehanges 
may  be  mentioned  numerous  improvements  in  the  arrangement,  including  the  olassifloation 
of  the  d)0en<ies  of  the  nervous  system  on  an  anatomical,  In  place  of  a  symptomatio  basis,  and  tha 
considerntioQ  of  various  diseases  not  embraced  in  previous  editions.  In  ithort,  the  eliminations, 
Bai>?titulionB,  and  udditiona,  render  the  present  edition  Tirtaally  a  new  work. 

In  making  changes,  the  author  has  not  beau  influenoed  byanyaense  of  obtigntion  to  mnintata 
Goniistency  of  views  with  the  previous  editions  of  this  treatise,  or  with  other  works  which  ha 
hat  written.  If  statements  be  found  to  vary  from  tho«e  made  at  a  prior  date,  the  simple  expla- 
nation is  that  the  latter,  in  the  light  of  more  recent  reflection  and  enlarged  knowledge,  seem  to 
him  no  longer  tenable,  lie  bos  endeavored  to  regard  hia  own  past  writings  in  this  point  of  view, 
divested  of  the  partiality  of  authorship,  and  to  sabjeot  them  to  as  critical  an  exiimination  as 
if  tbey  were  the  writings  of  another. 

ALLEK'8  AITATOMT-In  Press, 

A  SYSTEM   OF    HUMAN    ANATOMY :   INCLUDINQ    ITS    MEDICAL    AND   SURGICAL 

RELATIONS.     For  the  Use  of  Practitioners  and  Students  of  Medicine.     By  HARRtaoif 

Allbn,  M.D.,  Prof  of  Comparative  Anatomy  and  Physiology  in  the  Univ.  of  Pa.    With  an 

Introductory  Chapter  on  Histology,  by  £.  0.  Shakbbpearh,  M.D.,  Ophthalmologist  to  tha 

Phila.  Hospital.    In  one  large  and  haodBome  quarto  volume,  with  several  hundred  original 

illuBtrations  on  iithographlo  plates,  and  namerons  wood-cuis  in  the  text. 

In  this  elaborat«  work,  which  hoj  been  in  active  preparation  for  several  years,  the  author  bos 

sought  to  give,  not  only  the  details  of  descriptive  anatomy  in  a  clear  and  condensed  form,  but  also 

the  practical  applications  of  the  science  to  medicine  and  surgery.     The  work  thtis  has  claims 

npun  the  attention  of  the  genorul  practitioner  ns  well  as  of  the  student,  enabling  him  not  only 

to  refresh  hia  reoolleotions  of  the  dlMeoting  room,  but  also  to  recogniice  the  significance  of  all 

variations  from  normal  conditions.     The  marked  utility  of  the  object  thus  .liongbt  by  the  author 

is  self-evident,  and  his  long  experfenoe  and  auidaoiis  devotion  to  its  thorough  development  ora 

a  sufficient  guarantee  of  the  manner  in  which  his  aims  have  been  carried  out.     No  pains  hava 

baen  spared  with  the  illustrations.     Those  of  uormal  anatomy  are  from  original  dissections,  drawo 

on  stone  by  Mr.  Hermann  Faber,  with  the  name  of  every  part  clearly  engraved  upon  the  fijj^ure, 

after  the  manner  of  '*  Holden"  and  "Gray;"  and  in  every  typogrnpbical  delail   it  will  be  tha 

elCfort  of  the  publishers  to  render  the  volume  worthy  of  the  very  distinguished  position  which  is 

anticipated  for  it. 

WELLS  OK  THE  EYE— Jtist  Ready. 

A  TREATISE  ON  DISEASES  OF  THE   EYE.     By  J.  Soklbeko  Wbllb.  late  Professor  of 
Ophihalmology  in  King's  College  Ilojipital,  London.  *tc.     Third  American,  from  the  tbird 
English  edition.     Thoroughly  revised,  with  copious  notes  and  nddi  ioni*,  hy  Cbarlbs  S. 
Boll,  M.D.,  Surgeon  and  Pathologist  to  the  New  York  Eye  and  Ear  Infirmary.     Illus- 
trated with  354  engrnvings  on  wood  and  six  colored  plates,  together  with  feleetions  from 
the  test-types  of  Jaeger  and  Snellen.    In  one  large  and  very  handsome  octavo  volume  of  805 
pages.     Cloth,  $6;   leather,  |6  ;  halfRu<sia,  raised  bands,  $^  50. 
The  long-continued  illness  of  the  author,  with  its  fatal  termination,  has  kept  this  work  for 
some  time  out  of  print,  and  has  deprived  it  of  the  advontage  of  tha  reriiiion  which  he  sought 
to  gitra  it  during  the  last  years  of  bi«  life.     This  edition  has  therefore  been  placed  under  the 
editorial  supervision  of  Dr.  Bull,  who  has  labored  earnestly  to  introrlnoe  in  it  all  the  advances 
which  observation  and  experience  have  acquired  for  ihe  theory  ond  prnotioe  of  ophthalmology 
since  the  appearance  of  the  last  revision.     To  accomplish  this,  eonsiderabte  additions  have  bean 
required,  and  the  work  is  now  presented  in  the  oonfid«-noe  that  it  will  fully  deserve  a  continu- 
ance  of  the  very  marked  fnvor  with  which  it  baa  hitherto  been  greeted  as  a  complete,  but  con- 
cise, exposition  of  the  principles  and  foots  of  its  importani  depirtment  of  medical  soience.    Tha 
additions  made  in  the  previous  American  editions  by  Dr.  Hays  have  been  letained,  inoluding 
the  vary  full  aeries  of  illustrations  and  tha  test  types  of  Jaeger  and  Sneiten. 
ThU  Dew  eilll\0D  of  Or.  W»lli"Bi|fre»t  work  un  ibe    ojjnih*tniol.>((jr      Im  cbujUvr  oo  rerraellon  utid  ac 


ajre  will  be  welooined  bjr  tho  proraoaloo  at  UrK"  kb 
well  a*  bjr  lb»  ocultat.  It  eoDlalns  much  dow 
toftiter  relnllug  to  ireftimdut  nod  pAthology.  ae«l  U 
brunghl  tlioroagbly  up  with  ibe  present  ilatu*  of 


cuiniiiod«iil>>a~k  bqIiJccI  maeh  i)l»cut^»ird  o!  la  e 
y«Ar«.  nod  of  greal  luipurlAttce  —  lii  cxe«totltug  y 
corar'ete.— £ottr#trf/I«  Mtd.ytwf,  Wov  U,  1&90. 


HENKY  C.  LEA'S  SON  &  CO.— Philadelphia, 
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TAYLOB'S  MBDIOAI*  JUBISPRUDENOB-New  Edition-Just  Beady. 

A  MANUAL  OF  MEDIOAL  JURISPRUDENCE.  By  Alfrkd  8.  Tatlor,  M.D..  Ute  Lm- 
turer  on  Medical  Jarisprudeoce  aod  Chemistry  in  Guy's  Hospitnl,  Loodon.  Eighth  Amer- 
ican edition.  Eilited  by  John  J.  Rbbsb,  M.D.,  Professtr  of  Medical  Jarisprndenee  and 
Tozioolngy  in  the  Univ.  of  Penna.  In  one  large  and  very  handsome  8vo.  vol.  of  933  pages, 
with  70  illostratiuns.     Cloth,  $5  ;  leather,  $6  ;  half  Russia,  raised  bands,  $6  50. 

EXTRACT  FBOK  TUB  RDITOR'8  PREFACB. 

The  editor  of  the  present  American  issue  of  Dr.  Taylor's  well-known  work  on  Medical  Juris- 
prudence takes  occasion  to  express  his  deep  rense  of  the  loss  sustained  by  the  professions  of  both 
law  and  medicine  in  the  recent  death  of  its  lamented  author. 

This  revision,  undertaken  expressly  for  the  benefit  of  his  American  brethren,  proved  his  last 
work;  almost  immediately  after  its  completion  wns  be  summoned  from  the  sphere  of  his  earthly 
labors. 

Dr.  Taylor's  additions,  scattered  throughout  the  volume,  will  be  found  quite  numerous, 
serving  to  place  this  record  of  the  progresd  of  the  science  of  Medical  Jurisprudence  thoroughly 
on  a  level  with  the  latest  experience  nnd  research.  The  editor  may,  therefore,  congratulate  the 
medieoOegnl  student  that  he  has  had  the  good  fortune  to  secure  these  valuable  additions  from 
the  now  departed  master. 

The  valuable  notes  of  the  former  editors.  Dr.  Ilart^horce  and  Judge  Penrose,  have,  for  the 
most  part,  been  retained.  They  will  be  found  inclosed  in  brackets,  nnd  distinguished  by  let- 
ters [11]  nnd  [P].     Those  of  the  present  editor  are  designated  by  the  letter  [R]. 

The  hope  is  therefore  expressed  that  the  volume  may  be  found  worthy  a  continuance  of  the 
favor  which  hns  carried  it  to  an  eighth  edition,  and  hns  caused  it  to  be  regarded  as  a  standard 
authority  on  all  the  subjects  embraced  within  its  scope. 

THOMAS  OH  WOMEN— New  and  Bevised  Edition-Just  Beady. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN.      Dy  T.  Gaillard  Thomas, 
M.D.,  Professor  of  Obstetrics,  etc.,  in  the  College  of  Physicians  nnd  Surgeons,  New  York. 
Fifth  edition,  thoroughly  revised  and  rewritten.     In  one  large  nnd  hnndjtome  8vo  volume 
of  80G  pages,  with  266  illustrations.     Cloth,  $5  ;  leather,  $6 ;  very  handsome  half  Russia, 
raised  bands,  $6  50. 
The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  a  new  edition  of 
this  work  to  render  it  worthy  n  continuance  of  the  very  remnrknble  favor  with  which  it  has  been 
re'>eived.     Every  portion  of  the  work  has  l>een  carefully  revised,  very  much  of  it  has  been  re- 
written, and  additions  and  alterations  introduced  wherever  the  advance  of  science  and  the  in- 
creased  experience  of  the  author  have  shown  them  desirable      At  the  same  time  special  oare  has 
been  exercised  to  avoid  undue  increase  in  th  t  site  of  the  volume.     To  accommodate  the  nume- 
rous additions,  a  more  condensed  but  vefy  clear  letter  has  been  used,  notwithstanding  which, 
the  number  of  pages  has  beea  inerensed  by  more  than  fifty.     The  series  of  illustrations  has  been 
extensively  changed  ;  many  which  seemed  to  be  superfluous  have  been  omitted,  and  a  large  num- 
ber of  niw  and  superior  drawings  have  been  inserted.     In  its  improved  form,  therefore,  it  is 
hoped  that  the  volume  will  maintain  the  character  it  has  acquired  of  a  standard  authority  on 
every  detail  of  its  important  subject. 

Siucd  Ita  fli'd  appearance,  twflre  jeam  ago,  an-  '  his  raeanioi;  lo  rho  4ame  pffteMcal  and  luitruetlTe 
til  the  present  dxy,  it  hait  held  a  poxlilon  of  high  maansr.  Tbe  last  <«dltlon  of  tbiH  work  Is  freah  from 
ref;.trd,  aud  in  generHliy  conceded  lo  be  one  of  the  hta  p»n,  with  decided  cbaagea  and  Improvements 
mutit  praoilofl  and  trust  irnr  thy  volumes  yet  pre-  I  over  former  eiliionn.  His  book  preseati*  genor^ily 
vented  (o  the  phy«iciaa  and  student  in  the  dnpart-  ,  accepted  facta,  and  as  a  guide  to  ibe  aiudenl  ia 
ment  of  gyniccjlogy.  The  work  embodlea  not  only  mora  u^efal  and  reliable  than  any  work  in  the 
Ita  authur'a  Itrg-i  fxperience,  but  reflects  his  care-  language  on  dUeaaei  of  women.  Thla  laat  edlti.)n 
fnl  atud/am<iog  other  anthorltiea  in  thla  branch,  '  will  add  new  lanrela  to  those  already  woa.— JfJ. 
both  at  home  and  abroad.  Dr.  Thomas  ia  an  ubU  Jded.  Journ.,  Nov.  Ij,  1839. 
and  conacientioua  teacher.     His  writiugt  oouvey  , 

HAMILTON  ON  FEACTUBES-New  Edition— Jnit  Beady. 

A  PRACTICAL  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.     By  Fra5k  H.  Haw- 
ILTOM,  M.D.,  LL.D.,  Surgeon  to  Bellevue  Hospital,  N.  Y..  etc.     Sixth  edition,  thoroughly 
revliied  and  much  improved.     In  one  very  handsome  octavo  volume  of  906  pages,  with  352 
illustrations.     Cloth,  $>  50;  leather,  $6  50;  half  Russia,  raised  bands,  $7  00. 
The    emand  which  has  so  speedily  exhausted  five  large  editions  of  this  work,  shows  that  the 
author  has  succee.led  in  supplying  a  want,  felt  by  the  profession  nt  large,  of  an  exhau5tive 
treati.<te  on  a  frequent  nnd  troublesome  class  of  accidents.     The  unanimous  voice  of  the  profes- 
sion abroad,  HH  well  as  at  home,  has  pronounced  it  the  most  complete  work  to  which  the  rurgeon 
can  refer  for  information  respecting  the  details  of  the  subject.     In  the  preparation  of  thi^  new 
edition,  the  author  has  added  a  chapter  on  General  Prognosis;  that  on  Frnctures  of  the  Pate'la 
ba6  been  entirely  rewritten,  in  order  that  the  results  of  a  recent  exhaustive  study  of  this  fub 
jeot  might  be  given,  ond.  in  fact,  the  entire  matter  of  the  book  has  undergone  most  thorough 
revision.     A  number  of  illustrations  have  been  omitted  to  make  place  for  new  or.es,  and  a  few 
have  been  inserted  from  the  German  edition,  published  at  G^ttingen  in  1877. 

THE  NATIONAL  DIBPENSATOBT-New  Edition— Now  Beady. 

THE  NATIONAL  DISPENSATORY.  By  Alfred  STiLi.fi,  M.D.,  LL  D..  Prof,  of  Theory  and 
Prao.  of  Med.  and  of  Clin  Med.  in  Univ.  of  Pa.,  and  John  M.  Maisch  Ph.D  ,  Prof, 
of  Mat  Med.  and  Bot.  in  Phila.  Coll.  Pharm.,  ."^ec'y  to  the  Am.  Pharm.  A.^sociation.  Con- 
taining? the  Naturil  Uixtory.  Chemistry,  Pharmacy,  Actiops  and  Ises  of  Medicine-!,  in- 
cluding those  recognized  in  the  Pharmncopneias  of  the  United  States,  Great  Britain,  and 
Germany,  with  numerous  references  to  the  French  Codex.  Second  edition,  thoroughly 
revised,  with  numerous  additions  In  one  very  handsome  octavo  volume  of  IfiV»l!  pages. 
with  2:{'.»  illustrations.  Extra  cloth,  $S  75;  leather,  raised  bands,  $7  50;  half  Rus.-ia, 
raised  bands  and  open  back,  $8  25. 

H&ISB.^  CLl^^'^  ^O^  «lQO.,  Philadelphia. 
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To  avoid  fine,  this  book  should  be  returned  on 
or  before  the  date  last  stamped  below. 
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